
URACIL OR THYMINE DERIVATIVE FOR TREATING HEPATITIS C 

CROSS-REFERENCE TO RELATED PATENT APPLICATIONS 
fOGOlf This patent application claims priority to U.S. Provisional Patent Application No. 60/972,877 
(filed September 17, 2007) and U.S. Provisional Patent Application No. 6!/096,79i (fifed September 13, 
2008). The entire text of those applications is incorporated by reference into this application. 

FIELD OF THE INVENTION 
[0002] This invention is directed to: (a) compounds and salts thereof that, infer alia, are useful as 
hepatitis C virus (HCV) inhibitors; (b) intermediates useful for ihe 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; artd (f) kits comprising such compounds, salts, and compositions. 

BACKGROUND OF THE INVENTION 
|0003| 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. Irv North America, HCV genotype la predominates, followed by HCV genotypes lb, 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 1. In Europe, HCV genotype ib 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 fiver 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. 
|00S5) 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 arc two treatment regimens that are 
primarily used to treat hepatitis C: monotherapy (using an interferon agent - either a "conventional" or 
longer-acting pegylated 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 
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ribavirin, which is taken orally, is believed to work by preventing HCV replication. Taken alone, 

ribavirin does not effectively suppress HCV levels, but an 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. 

[0006] The goal of treatment is sustained viral response -- meaning that HCV is not measurable in the 

blood 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. 

10007] Treatment may be physically demanding, particularly for those with prior history of drug or 

alcohol abuse, because both mterferon 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 mterferori-

associated side effects include psychoses (e.g., suicidal behavior), heart problems (e.g., heart attack, low 

blood pressure), other internal organ damage, blood 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, nasal stuffiness, sinusitis, and cough. Ribavirin can 

also cause birth, defects, so pregnancy m female patients and female partners of male patients must he 

avoided during treatment and for six: months afterward. 

[0008] 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 (relapsers) "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 C, thereby providing partial or complete relief. Tins invention 

provides compounds (including salts thereof), compositions, and methods of treatment that generally 

address such a need. 
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SUMMARY 
[0009] This disclosure is directed to compounds that correspond in structure to formula I: 

R1 

[0010] In formula I: 

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

carbon bond; 
R1 is selected from the group consisting of hydrogen, methyl, and nitrogen-protecting group; 
R2 is selected from the group consisting of hydrogen, halo, hydroxy, methyl, cyclopropyl, and 

cyclobutyl; 
R3 is selected from the group consisting of hydrogen, halo, oxo, and methyl; 
R4 is selected from the group consisting of halo, alkyl, alkenyl, alkynyl, nitro, cyano, azido, 

alkyloxy, alkenyloxy, alkynyloxy, amino, aminocarbonyl, aminosulfonyl, alkylsuifonyl, carbocyclyl, and 
heterocyclyl, wherein: 

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

consisting of alkyl, alkenyl, alkynyl, and alkylsuifonyl, 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 alkylsuifonyl, 
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. alkylsuifonyl, 
alkyloxycarbonyl, carbocyclyl, heterocyclyl, carbocyclylalkyl, and 
heterocyclylalkyl, or 

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

(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, trimethyisilyl, 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, alkylsuifonyl, 

alkyloxycarbonyl, carbocyclyl, heterocyclyl, carbocyclylalkyl, and 

heterocyclylalkvl, or 

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

ring heterocyclyl; 

R5 is selected from the group consisting of hydrogen, hydroxy, alkyl, alkenyl, alkynyl, alkyloxy, 

alkenyloxy, alkynyloxy, alkylsulfonyloxy, carbocyclylsulfonyloxy, haloalkylsulfony 1 oxy. and halo; 

L is selected from the group consisting of bond, C(RA)~C(XiB). OC, C(Q)N(Rc), NfR^CiP), 

CrQi-alkylene, C(H}20, OC(H)2, cyclopropyl-l,2-ene, C(H)2N(RL); N(RM)C(H)2, C(0)CH2; and 

CHjC(O); 

RA, RB, RL, and RM are independently selected from the group consisting of hydrogen, CrQ,-

alkyl, CrC6-alkyloxy, C3~Cg-cycloalkyl, and halo, wherein: 

the CpCfi-alkyl optionally is substituted with one or more substituents independently 

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

alkyloxycarbonyl, alkylcarbonyloxy, alkyloxy, carbocyclyl, and heterocyclyl; 

Rc is selected from the group consisting of hydrogen and alkyl; 

RD is selected from the group consisting of hydrogen and alkyl; 

R6 is selected from the group consisting of C5-Cr-~carbocyclyl, 5-6-membered heterocyclyl, fused 

2-rmg heterocyclyl, and fused 2-ring carbocyclyl. wherein each such substituent optionally is substituted 

with one or more substituents independently selected from the group consisting of Rf:, Ry, RG, RH. R1, 

RJ, and RK; 

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

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

the amino optionally is substituted with one or two substituents independently selected 

from the group consisting of alkyl, alkenyl, and alkynyl; 

each RF is independently selected from the group consisting of alkyl, alkenyl, and alkynyl, 

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

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

azido, oxo, aminosulfonyl, alkylsuifonyl, alkyloxycarbonyl, alkenyloxycarbonyj, 

alkynyloxycarbonyi, alkylcarbonyloxy, alkenyicarbonyloxy, alkynylcarbonyloxy, alicyloxy, 

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

the amino., imino, aminosulfonyl., aminocarbonyl, carbocyclyl, ana heterocyclyl 

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

group consisting of alkyl, alkenyl, alkynyl, alkylsuifonyl, alkenylsulfonyl, 

alkynylsuifonyl, alkylsulfonylamino, hydroxy, and alkyloxy, 

wherein: 

amino portion of the alkylsulfonylamino optionally is substituted with a 

suhstituent selected from the group consisting of alkyl, alkenyl, and alkynyl; 

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

wherein: 

each such suhstituent 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, alkenyloxycarboriyl, 

alkynyloxycarbonyi., alkylcarbonyloxy, alkenyicarbonyloxy, alkynylcarbonyloxy, alkyloxy, 

alkenyioxy, 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, alkylsuifonyl, alkenylsulfonyl, and alkynylsuifonyl; 

each RH is independently selected from the group consisting of alkyloxy. alkenyioxy. alkynyloxy, 

alkylsulfonyloxy, alkenylsulfonyloxy. and alkynyIsuIfony 1 oxy, 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, aikenyloxycarbonyl, alkynyloxycarbonyi, 

alkylcarbonyloxy, alkenyicarbonyloxy, alkynylcarbonyloxy, alkyloxy, alkenyioxy. 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, alkylsuifonyl, alkenylsulfonyl, and alkynylsuifonyl; 

each R1 is independent!)7 selected from the group consisting of alkylcarbonyl, alkenylcarbonyl, 

alkynylcarbonyl, aminocarbonyl, alkyloxycarbonyl, carbocyclylcarbonyl. and heterocyclylcarbonyl, 
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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, aJkenyloxycarbonyl, 

alkynyloxycarbonyi, alkylcarbonyloxy, alkenyicarbonyloxy, alkynylcarbonyloxy, alkyloxy, 

alkenyioxy, 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, alkyloxy alkyl, 

carbocyclyl, heterocyclyl, alkylsuifonyl, and alky Isu ifony!amino, 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 of carbocyclylsulfonylamino, 

heterocyclylsulfcnylammo, alkylcarbonylamino, alkenylcarbony 1 arnino, alkynylcarbonylamino, 

aikyloxycarbonyiamino, alkenyloxycarbonylamino, alkynyloxycarbonylamino, alkyisulfonylamino, 

alkenylsulfonylamino. alkynylsulfonylamino, ammocarbonylamino, alkyioxycarbonylaminoimino, 

alkylsulfonylaminoimino, alkenylsulfonylammoimino, and alkynylRulfonylaminoimi.no, wherein: 

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

independently selected from the group consisting of carbocyclylalkyl, heterocyclyl alkyl, 

alkylcarbonyloxy, aminocarbonylalkyl, alkyl, alkenyl, alkynyl, alkylcarbonyl, alkenylcarbonyl, 

alkynylcarbonyl, alkyloxycarbonyl, alkyloxyalkyloxycarbonyL alkylcarbonyloxyalkyl, and 

alkylsuifonyl, wherein: 

(1) the carbocyclyl portion of the carbocyclylalkyl 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, alkenyioxy, alkynyloxy, halo, nitro, cyano, azido, oxo, and amino, 

and 

(2) the amino portion of the aminocarbonylalkyl 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, alkenyioxy. 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, alkenyioxy, 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; and 

each RK is independently selected from the group consisting of aminosulfonyl, alkylsuifonyl, 
alkenylsulfonyl, and alkynylsuifonyl, wherein; 

(a) the alkylsuifonyl, alkenylsulfonyl, and alkynylsuifonyl optionally are substituted with 
one or more substituents independently selected from the group consisting of carboxy, hydroxy, 
halo, amino, nitro, azido, oxo, aminosulfonyl, alkyloxycarbonyl, aJkenyloxycarbonyl, 
alkynyloxycarbonyi, alkylcarbonyloxy, alkenyicarbonyloxy, alkynylcarbonyloxy, alkyloxy, 
alkenyioxy, 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. 

[0011] This disclosure also is directed to the salts (including pharmaceutical^ acceptable salts) of the 
compounds of the invention. 

{00121 This disclosure also is directed to compositions (including pharmaceutical compositions) that 

comprise one or more compounds and/or salts of the invention, 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 

invention, 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 invention to, for example, inhibit replication of an RNA virus (including HCV), treat a disease 

treatable by inhibiting HCV ribonucleic acid (RNA) polymerase (including hepatitis C). 
[0015] This disclosure also is directed to a use of one or more compounds and/or salts of the invention 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. 
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[0015a] Iti one aspect, this disclosure is directed to a compound or salt thereof, wherein the compound 

corresponds in structure to formula II: 

wherein 

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

bond; 

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

R2 is selected from the group consisting of hydrogen, halo, hydroxy, methyl, cyclopropyl, and 

cyclobutyl; 

R3 is selected from the group consisting of hydrogen, halo, oxo, and methyl; 

R4is selected from the group consisting of alkyl, alkenyl, alkynyl, nitro, cyano, azido, 

alkyloxy, alkenyioxy, alkynyloxy, amino, aminocarbonyl, aminosulfonyl, alkylsuifonyl, 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, 

alkenyt, alkynyl, and alkylsuifonyl, or 

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

heterocyclyl, and 

(b) the alkyl, alkenyl, alkynyl, alkyloxy, alkenyioxy, alkynyloxy, and alkylsuifonyl, 

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, alkylsuifonyl, alkyloxycarbonyl, carbocyclyl, 

heterocyclyl, carbocyclylalkyl, 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: 
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the amino optionally is substituted with: 

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

alkenyl, alkynyl, alkylcarbonyl, alkylsuifonyl, alkyloxycarbonyl, carbocyclyl, 

heterocyclyl, carbocyclylalkyl, and heterocyclylalkyl, or 

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

heterocyclyl; 

R5 is selected from the group consisting of hydrogen, hydroxy, alkyl, alkenyl, alkynyl, 

alkyloxy, alkenyioxy, alkynyloxy, alkylsulfonyloxy, carbocyclylsulfonyloxy, haloalkylsulfonyloxy, 

and halo; and 

[0015b} In one aspect, this disclosure is directed to a process for preparing the compound or salt as 

defined herein, wherein the process comprises reacting a compound of formula III with a compound 

of formula IV in the presence of (i) copper (I) salt catalyst and (ii) nitrogenous heteroaryl ligand 

wherein R!, R2, R3, R4, R5 and X2 are as defined herein, and X1 is halo. 

[0015c] In one aspect, this disclosure is directed to l-(3-tert-butyl-5-iodo-4-

methoxyphenyl)pyrimidine-2,4(lH,3H)-dione. 

R 

R3 

rni) 
R4 

(IV) 
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[0016] Further benefits of Applicants' disclosure will be apparent to one skilled in the art from reading 

this patent application. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[6017] Figure 1 shows an illustrative PXRD pattern for the ethanol solvate of compound IB-LO-2.3. 

|0018] Figure 2 shows an illustrative TGA profile of the ethanol solvate of compound IB-LO-2.3. 

[0019] Figure 3 shows an illustrative PXRD pattern for the acetonitrile solvate of compound IB-LO-2.3. 

[0020] Figure 4 shows an illustrative PXRD pattern for the ethyl acetate solvate of compound IB-LO-2.3. 

[0021] Figure 5 shows an illustrative PXRD pattern for the 2-propanol solvate of compound IB-LO-2.3. 

[0022] Figure 6 shows an illustrative PXRD pattern for the methanol solvate of compound IB-LO-2,3. 

[0023] Figure 7 shows an illustrative PXRD pattern for the l-propanol solvate of compound IB-LO-2.3. 

[0024] Figure 8 shows an illustrative PXRD pattern for the solvent free crystalline compound IB-LO-2.3. 

[0025] Figure 9 shows an illustrative PXRD pattern for the hydrate of compound IB-LO-2,3. 

[0026] Figure 10 shows an illustrative PXRD pattern for the pattern A monosodium salt of compound 

IB-LO-2.3. 

[0027} Figure 11 shows an illustrative TGA profile of the pattern A monosodium salt of compound IB-

LO-2.3. 

[0028] Figure 12 shows an illustrative PXRD pattern for the pattern B monosodium salt of compound 

IB-LO-2.3. 

[0029] Figure 13 shows an illustrative TGA profile of the pattern B monosodium salt of compound IB-

LO-2.3. 

[0030] Figure 14 shows an illustrative PXRD pattern for the pattern C monosodium salt of compound 

IB-LO-2.3. 

[0031] Figure 15 shows an illustrative PXRD pattern for the disodium salt of compound IB-LO-2.3. 

[0032] Figure 16 shows an illustrative TGA profile of the disodium salt of compound IB-LO-2.3. 

[0033] Figure 17 shows an illustrative PXRD pattern for the monopotassium salt of compound IB-LO-

2.3, 

[0034] Figure 18 shows an illustrative TGA profile of the monopotassium salt of compound IB-LO-2.3. 

[0035] Figure 19 shows an illustrative PXRD pattern for the pattern A monocholine salt of compound 

• IB-L0-23. 

[0036] Figure 20 shows an illustrative TGA profile of the pattern A monocholine salt of compound IB-

LO-2.3. 

[0037] Figure 21 shows an illustrative PXRD pattern for the pattern B monocholine salt of compound 

IB-LO-2.3. 

[0038] Figure 22 shows an illustrative TGA profile of the pattern B monocholine salt of compound !B-
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LO-2.3. 

[0039] Figure 23 shows an illustrative PX.RD pattern for the dicholine salt of compound IB-LO-2.3. 

[0040] Figure 24 shows an illustrative PXRD pattern for the disodium salt nonahydrate of compoimd IB-

Ll-1.1. 

[0041] Figure 25 shows an illustrative PXRD pattern for the disodium salt tetrahydrate of compound IB-

Ll-1.1. 

[0042] Figure 26 shows an illustrative TGA profile of the disodium salt tetrahydrate of compound IB-

Li-l.l. 

[0043] Figure 27 shows an illustrative PXRD pattern for the dipotassium salt tetrahydrate of compound 

IB-Ll-l.l. 

[0044] Figure 28 shows an illustrative PXRD pattern for the monopotassium salt trihydrate of compound 

IB-L1-1J. 

[0045] Figure 29 shows an illustrative PXRD pattern for the monopotassium salt dihydrate of compound 

IB-Ll-l.i. 

[0046] Figure 30 shows an illustrative TGA profile of the monopotassium salt dihydrate of compound 

IB-L1-1.1. 

{0647] Figure 31 shows an illustrative PXRD pattern for the 1/7 potassium, salt of compound IB-Ll-l.l. 

[0048] Figure 32 shows an illustrative PXRD pattern for the monodiethylamine salt tetrahydrate of 

compound IB-Ll-l.l. 

[0049] Figure 33 shows an illustrative TGA profile of the monodiethylamine salt tetrahydrate of 

compoimd IB-Ll-l.l. 

[0050] Figure 34 shows an illustrative PXRD pattern for the pattern A polymorph of compound IB-L1-

1.1. 

[0051] Figure 35 shows an illustrative DSC profile- of the pattern A polymorph of compound IB-Ll-l.i. 

[0052] Figure 36 shows an illustrative PXRD pattern for the pattern B polymorph of compound IB-L3-

LI, 

[0053] Figure 37 shows an illustrative PXRD pattern for the pattern C polymorph of compound IB-L1-

1.1. 

[0054] Figure 38 shows an illustrative PXRD pattern for the pattern D polymorph of compound EB-Ll-

Li. 

[0055] Figure 39 shows an illustrative PXRD pattern for the pattern A hydrate of compound IB-L1-I.1, 

[0056] Figure 40 shows an illustrative TGA profile of the pattern A hydrate of compound IB-L2-L1. 

[0057] Figure 41 shows an illustrative PXRD pattern for the pattern B hydrate of compound IB-Ll-l.i. 

[0058] Figure 42 shows an illustrative TGA profile of the pattern B hydrate of compound IB-Ll-l.l. 
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[0059] Figure 43 shows an illustrative PXRD pattern for the pattern C hydrate of compound IB-Ll-l.l. 

[0060] Figure 44 shows an illustrative TGA profile of the pattern C hydrate of compound IB-Ll-l.l. 

(0061} Figure 45 shows an illustrative PXRD pattern for the pattern D hydrate of compound IB-Ll-i.l. 

[0062] Figure 46 shows an illustrative PXRD pattern for the pattern E hydrate of compound 

DETAILED DESCRIPTION OF THE INVENTION 

[0063] This 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 a.dapt 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. 

[0064| The term "alkyP (alone or in combination. with another term(s)) means a straight-or branched-

chain saturated hydrocarbyl suhstituent 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. isobutyl, sec-butyl, tert-

butyl, pentyl, zso-amyl, andhexyl. 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. 

[0065] 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 more 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-butenyl} and 3-butenyl, 

[0066] 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-propynyi, 2-butynyl, 

and 3-butynyl. 

[0067] 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 
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(cyclopropanyl), cyclobutyl (cyclobuianyl), cyclcpentyl (cyclopentanyl), cyclopentenyl, 

cyclopentadienyi, cyclohexyl (cyclohexanyl)J cyclohexenyi, cyclohexadienyl, and phenyl. A carbocyclyl 

alternatively may be 2 or 3 rings fused together, such as naphthalenyl, tetrahydronaphthalenvl (tetralinyl), 

indcnyl, indanyl (dihydroindenyS), anthracenyl. phenanthrenyl, and decalinyl. 

[0068] The term "cycloalkyl" (alone or in combination with another term(s)) means a saturated cyclic 

hydrocarbyl substituent containing from 3 to 14 carbon ring atoms. A cycloalkyl may be a single carbon 

ring, which typically contains from 3 to 6 carbon ring atoms. Examples of single-ring cycioalkyls include 

cyclopropyl, cyclobutyl, cycfopentyL and cyclohexyi. A cycloalkyl alternatively may be 2 or 3 carbon 

rings fused together, such as, decalinyl. 

[0069| 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, naphthalenyl, and indenyl, 

[0070] In some instances, the number of carbon atoms in a hydrocarbyl substituent (e.g., alkyl, alkenyl, 

alkynyl, or cycloalkyl) is indicated by the prefix "Q-Cy-", wherein x is the minimum and y is the 

maximum number of carbon atoms in the substituent. Thus, for example, "CrC6-alkyi" refers to an alkyl 

substituent containing from 1 to 6 carbon atoms. Illustrating further, QrCe-cycioalkyl means a saturated 

hydrocarbyl ring containing from 3 to 6 carbon ring atoms. 

[0071] Hie term "hydrogen" (alone or in combination with another term(s)) means a hydrogen radicai, 

and may be depicted as -H. 

[0072] The term "hydroxy" (alone or in combination with another term(s)) means -OH. 

[0073] The term "nitro" (alone or in combination with another term(s)} means -N02. 

[0074] The term "cyano" (alone or in combination with another term(s)) means -CN, which also may be 

depicted as -C=N. 

[0075] The term "keto" (alone or in combination with another term(s)) means an oxo radical, and may be 

depicted as =0. 

[0076] The term "carboxy" (alone or in combination wife another term(s)) means -C(0)-OH. 

[0077] The term "amino" (alone or in combination with another term(s}} means -NH2-

[0078] The term "imino" (alone or in combination with another term(s)) means =NH. 

[0079] The term '"aminoimino" (alone or in combination with another term(s)) means ^NNHj. 

[0080] The term "halogen" or "halo" (alone or in combination with another terni(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). 

[0081] 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 
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two oxo substituents. 

[00S2] 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 alley! substituent. To illustrate, monofluoroalkyl 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 identical or different 

(unless otherwise stated), 

[0G83] 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 heteroaryj 

with less than 3 substitutable positions would be optionally substituted by up to only as many non-

hydrogen radicals as the heteroary! 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. 

[0084] This patent application uses the terms "substituent" and "radical" interchangeably. 

[0085] 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 

chloromethyi, l-bromoethyl, fluoromethyl, difluoromethyl, trifluoromethyi, and 1,1,1-trifluoroethyl. It 

should be recognized that if a substituent is substituted by more than one halogen radical, those halogen 

radicals may be identical or different (unless otherwise stated). 

[0086] 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 terra "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 "perfluoroaikyl" means an alkyl substituent wherein a fluorine radical is in the place of 
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each hydrogen radical. 

[0087] The term "carbonyl" (alone or in combination with another term(s)) means -C(O)-. 

[0088] The term "aminocarbonyl" (alone or in combination with another term(s)) means -C(0)-NH2. 

[0089] The term "oxy" (alone or in combination with another terrn(s)) means an ether substituent, and 

may be depicted as -0-. 

[0090] Trie term "alkoxy" (alone or in combination with another term(s)) means an alkylether 

substituent i.e., -O-alkyl. Examples of such a substituent include methoxy (-0-CH3), ethoxy, rs-propoxy, 

Isopropoxy. n-butoxy, iso-butoxy, sec-butoxy. and tert-butoxy. 

[0091] The term "alkylcarbonyl" (alone or in combination with another term(s)) means -C(0)-alkyl. 

[0092] The term "aminoalkyicarbonyl" (alone or in combination with another term(s)) means -C(O)-

alkyi-NH2. 

[0093] The term "alkoxycarbonyl" (alone or in combination with another term(s)) means -C(0)-0-alkyI. 

[0094] The term "carbocyclylcarbonyl" (alone or in combination "with another term(s)) means -C(O)-

carbocyclyl. 

[0095] Similarly, the term "heterocyclylcarbonyl" (alone or in combination with another term(s)) means 

-C(0)-heterocyciyl. 

[0096] The term ''carbocyelylalkylcarbonyl" (alone or in combination with another term(s)} means 

-C(0)-alkyI-carhocyclyt. 

[0097] Similarly, the term "heterocyclylalkylcarbonyl" (alone or in combination with another term(s)) 

means -C(0)-alkyl-heterocyclyl. 

[0098] The term "carbocyclyloxycarbonyl" (alone or in combination with another term(s)) means -C(0)~ 

O-carbocycIyl. 

[0099] The term "carbocyciylalkoxycarbonyl" (alone or in combination with another term(s)) means 

-C(0)-0-alkyl-carbocyclyl. 

[QQ10G]The tenn "thio" or "thia" (alone or in combination with another term(s)) means athiaether 

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, "aikyl-thio-alkyl" means aikyl-S-

alkyl (alkyl-sulfanyl-alkyl), 

[OOlOlj'The term "thiol" or "sulfhydryl" (alone or in combination with another tenrt(s)) means a 

sulfhydryl substituent. and may be depicted as -SH. 

[00102]The term "(thiocarbonyl)" (alone or in combination with another tenn(s)) means a carbonyl 

wherein the oxygen atom has been replaced with a sulfur. Such a substituent may be depicted as -C(S)-. 

[G0103]The term "sulfonyl" (alone or in combination with another term(s)) means -S(0)2-. 

[00104] The term "aminosulfonyl" (alone or in combination with another terra(s)) means -S(0)2-NH2. 
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[00105] The term "sulfmyl" or "sulfoxide" (alone or in combination with another term(s)) means -S(G)-. 

[00106]The term "heterocyclyl" (alone or in combination with another term(s)) means a saturated (i.e., 

"heterocycloalkyl"), partially saturated (i.e., "heterocycloalkenyJ"), 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 a 

heteroatom (i.e.. oxygen, nitrogen, or sulfur), with the remaining ring atoms being independently selected 

from the group consisting of carbon, oxygen, nitrogen, and sulfur. 

[00107] 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), 

dihydrolhiophenyl. tetrahydiothiophenyl pyrrofyl, pyrroiinyl py.rrolid.inyl, imidazolyl, imidazolinyl, 

imidazolidinyl, pyrazolyl. pyrazolinyl, pyrazol idinyl, triazolyl, tetrazolyl, oxazolyl, oxazolidinyl, 

isoxazoiidinyi, isoxazolyl thiazolyl, \sothia.zo\y\, thiazoJinyj, isothiazolinyi. thiazolidmyl. 

isothiazolidinyl, thiodiazolyl, oxadiazolyl (including 1,2.3-oxadiazol.yl, 1,2,4-oxadia.zolyl, 1,2,5-

oxadiazoly) (rarazanyj), or 1,3,4-oxamazo}yl), ox&irvdzoly} (mciuding 1,2,3,4-oxatriazofyl or 1,2,3,5-

oxatriazolyl), dioxazolyl (mciuding 1,2,3-d.ioxazolyl, 1,2,4-dioxazolyL 1,3,2-dioxazolyl. or 1,3,4-

dioxazolyl), oxathiazolyl, oxathiolyL oxathiolanyl. pyranyl, dihydropyranyl, thbpyranyl, 

tetrahydrothiopyranyl, pyridinyl (azinyl), piperidinyl, diazinyl (including pyridazinyl (1,2-diazinyl), 

pyrimidinyi (2.3-diazinyl), or pvrazinyl (1,4-diazinyl)), piperazinyl, triazinyl (mciuding 1,3,5-tria.zinyl 

1,2,4-triazYnyl, and 1,2,3-triazirvyl)), oxazinyl (including 1,2-oxazinyl, 1,3-oxazinyl, or 1,4-oxazinyl)), 

oxathiazinyl (mciuding 1,2,3-oxathiazmyl, 1,2,4-oxa.tliiazinyl, 1.,2,5-oxathiazinv 1, or 1,2,6-oxathiazinyl)). 

oxadiazinyl (including 1,2,3-oxadiazinyl, 1,2,4-oxadiazinyl, 1,4,2-oxadiazmyl, or 1.3,5-oxadiazinyl)), 

morpholmyl. azepinyl. oxepinyl, thiepinyl, and diazepmyl. 

[001.08] A heterocyclyl alternatively may be 2 or 3 rings fused together, such as, for example, indolizinyl, 

pyranopyrrolyl, 4H-quinolizmyl, purinyl, naphthyridinyl, pyridopyridinyl (including pyrido[3,4-b]-

pyridinyl, pyrido[3,2-b]-pyridinyl, or pyrido[4,3-b]-pyridinyl), and pteridinyl. Other examples of fused-

ring heterocyclyls include benzo-fused heterocyclyls. such as indolyl, isoindolyl (isobenzazolyl, 

pseudoisoindolyl), indoleninyl (pscudoindolyl), isoindazolyl (benzpyrazolyl), benzazinyl (including 

quinolinyi (1-benzazinyl) or isoquinoHnyl (2-benzazinyI)), phthalazinyl, qumoxafmyf, quinazolinyl, 

benzodiazinyl (including cinnoiinyl (1,2-benzodtazinyl) or quinazolinyl (1,3-benzodiazinyl)), 

benzopyranyl (including chromanyl or isochromanyl), benzoxazinyl (including 1,3,2-henzox.aziny 1, 1,4,2-

benzoxazinyl, 2.3,1-benzoxazi.ny 1, or 3,1,4-benzoxazinyl), and benzisoxazinyl (including 1,2-

benzisoxazinyl or 1,4-benzisoxazinyl). 

[00109] The term "2-fused ring" heterocyclyl (alone or in combination with another term(s)) means a 

saturated, partially saturated, or aryi heterocyclyl containing 2 fused rings. Examples of 2-fused-ring 
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heterocyclyls include mdolizinyl, quinolizinyl, purinyl, naphthyridinyl, pteridinyl, indolyl, isoindolyl, 

indoleninyl, isoindazolyl, phthaiazinyl, quinoxalinyl, quinazolinyl, benzodiazinyl, benzopyranyl, 

benzothiopyranyi, bemtoxazolyl, anthranilyi, benzodioxolyl, benzodioxanyi, benzoxadiazolyl, 

benzofuranyl, isobenzcsfuranyl, benzothiazolyl, benzothiadiazolyl, benzimidazolyl, benzotriazolyl, 

benzoxazinyl, and letrahydroisoquino 1 inyi. 

[00110| 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 of heteroaryl substituents include 6-membered ring substituents such as pyridyl, pyrazyl, 

pyrimidmyi, pyridazinyl, and 1,3,5-. 1,2,4- or L2,3-triazmyl; 5-membered ring substituents such as 

imidazyL furanyl, thiophenyi, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, 1,2,3-, 1,2,4-, 1,2,5-, or 1.3.4-

oxadiazolyl and isothiazolyl; 6/5-membered fused ring substituents such as benzothiofuranyl, 

benzisoxazolyl, benzoxazolyl, purinyl, and. arithranilyl; and 6/6-membered fused rings such as 

benzopyranyl, quinolinyi, isoquinolinyl, cinnolinyl, quinazolinyl, and benzoxazinyl. 

[00111] A prefix attached to a multi-component substituent only applies to the first component. To 

illustrate, the term "alkylcycloalkyl" contains two components: alkyl and cycloalkyl. Thus, the Q-CV 

prefix on Cj-Ce-aikylcycloalkyl means that the alkyl component of the alkylcycloaJkyl contains from 1 to 

6 carbon atoms; the Cj-Q-prefix does not describe the cycloalkyl component. To illustrate further, trie 

prefix "halo" on haloalkoxyaikyl indicates that only the alkoxy 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 

alkoxyalkyl11 rather than "haloalkoxyaikyl." And finally, if the halogen substitution may only occur on 

the alkyl component, the substituent would instead be described as "alkoxyhaloalkyl." 

[00112] 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). 

[00113] When words are used to describe a substituent, the rightmost-described component of the 

substituent is the component that has the free valence. 

[00114] When a chemical formula is used to describe a substituent. the dash on the left side of the formula 

Indicates the portion of ihe substituent that has the free valence. 

[00115] 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)-N(H)-, then the chemical would be 
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X-C(0)-N(H)-Y. 

[00116] With reference to the use of the words "comprise" or "comprises" or"comprising" in this patent 

application (mciuding the claims), Applicants note that uniess 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 tins, patent 

application, including the claims below. 

[00117] ChemDraw software has been used to generate the compound names in this patent application, 

f 00118] The term "amorphous" as applied to a compound refers to a solid-state in which the compound 

molecules are present in a disordered arrangement and do riot form a distinguishable crystal lattice or unit 

cell. When subjected to X-ray powder diffraction, an amorphous compound does not produce any 

characteristic crystalline peaks. 

[00119] The term "crystalline form" as applied to a compound refers to a solid-state in which the 

compound molecules are arranged to form a distinguishable crystal lattice (i) comprising distinguishable 

unit cells, and (ii) yielding diffraction pattern peaks when subjected to X-ray radiation. 

[001.20] The term "purity", unless otherwise qualified, means the chemical purity of a compound 

according to conventional BPLC assay. 

[00121] The term "phase purity" means the solid-state purity of a compound with regard to a particular 

crystalline or amorphous form of the compound as determined by X-ray powder diffraction analytical 

methods. 

[00122] The term "phase pure" refers to purity with, respect to other solid-state forms of the compound, 

and does not necessarily imply a high degree of chemical purity with respect to other compounds, 

[00123] The term "PXRD" means X-ray powder diffraction. 

[00124] The term "TGA" means therrnogravimetric analysis. 

|O0125] The term "DSC" means differential scanning calorimetry. 

B. Compounds. 

[00126] This invention is directed, in part, to compounds that are phenyl-uracil derivatives that 

correspond in structure to formula I: 

R' 
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[00127] In these compounds, =-^= is selected from the group consisting of single carbon-carbon bond and 

double carbon-carbon bond. 

[001.28] In some embodiments, «« is a single carbon-carbon bond. In these embodiments, the 

compounds of formula I correspond in structure to the following formula (le,, formula IA); 

R! 

i 

[00129] 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); 

R5 

(IB) 

BL Substituent M1, 

[00130] R1 is selected from the group consisting of hydrogen, methyl, and nitrogen-protecting group. 

[00131]In some embodiments, R' is hydrogen, 

[001.32] In some embodiments, R1 is methyl 

[00133] In some embodiments, R1 is selected from the group consisting of hydrogen and methyl 

[00134] In some embodiments, R1 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. 

B2. Substituent R2, 

[00135] R2 is selected from the group consisting of hydrogen, haio, hydroxy, methyl, cyclopropyl. and 

cyclobutyl 

[00136] In some embodiments, R2 is hydrogen. 

[00137] In some embodiments, R2 is halo. In some such embodiments, R2 is selected from the group 
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consisting of fiuoro and chloro. In other such embodiments, R2 is fiuoro. In yet other such embodiments, 

R2 is chloro. In yet other such embodiments, R2 is bromo. In further such embodiments, R2 is iodo. 

[00138] Li some embodiments, R2 is hydroxy. 

[00139] In some embodiments, R2 is methyl. 

[00140} In some embodiments. Ii2 is cyclopvopyl. 

100141] In some embodiments, R2 is cyclobutyl 

[00142] 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, fiuoro, and chloro. In other such embodiments, R2 is selected from the group consisting of 

hydrogen, methyl, hydroxy, and fiuoro. 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 iodo. 

[00143] In some embodiments, R2 is selected from the group consisting of hydrogen, methyl, and halo. In 

some such embodiments, R~ is selected "from the group consisting of hydrogen, methyl, fiuoro. and 

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

fiuoro. 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. 

[00144] In some embodiments, R1 is selected from the group consisting of hydrogen and halo. In some 

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

such embodiments, R2 is selected from the group consisting of hydrogen and fiuoro. 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 R3. 

[00145] R3 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, fiuoro, oxo, and methyl. In other 

such embodiments, R3 is selected from the group consisting of hydrogen, chloro, oxo, 2nd methyl In yet 

other such embodiments, R3 is selected from the group consisting of hydrogen, bromo, oxo, and methyl 

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

methyl. 

|00146j In some embodiments, R3 is selected from the group consisting of hydrogen, halo, and oxo. In 
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some such embodiments, R3 is selected from the group consisting of hydrogen, fiuoro, 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. 

[00147] In some embodiments, R3 is selected from the group consisting of hydrogen and methyl. 

[0O148jIn some embodiments, R3 is hydrogen. 

[00149] In some embodiments, R3 is methyl. 

[00150] In some embodiments, R3 is oxo. 

[00151] In some embodiments, R3 is halo, In some such embodiments, R3 is fiuoro. In other such 

embodiments, R3 is chloro. In yet other such embodiments, R3 is bromo. In further such embodiments, 

R3 is iodo. 

B4, Substituent R4. 

[00152] R4 is selected from the group consisting of halo, alkyl, alkenyl, alkynyl, nitro, cyano, azido, 

alkyloxy, alkenyioxy, alkynyloxy, amino, aminocarbonyl, aminosulfonyl, alkylsuifonyl, 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, alkynyl, and alkylsuifonyl, or 

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

ring heterocyclyl, 

(b) the alkyl, alkenyl, alkynyl, alkyloxy, alkenyioxy, alkynyloxy. and alkylsuifonyl, 

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 independent!)' selected from the group 

consisting of alkyl alkenyl, alkynyl, alkylcarbonyl, alkylsuifonyl, 

alkyloxycarbonyl. carbocyclyl, heterocyclyl carbocyclylalkyl, 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, 
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wherein: 

the amino optionally is substituted with; 

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

consisting of alkyl, alkenyl, alkynyl alkylcarbonyl alkylsuifonyl, 

alkyloxycarbonyl, carbocyclyl, heterocyclyl carbocyclylalkyl and 

heterocyciylalkyl, or 

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

ring heterocyclyl 

[00153] In some embodiments, R"5 is selected from the group consisting of halo, alkyl. alkenyl, alkynyl 

nitro, cyano, azido, alkyloxy, alkenyioxy, alkynyloxy, amino, aminocarbonyl, aminosulfonyl, 

alkylsuifonyl, 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 aikenyl, alkynyl, and alkylsuifonyl, or 

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

ring heterocyclyl 

[00154] In. some embodiments, R4 is selected from the group consisting of halo, alkyl, alkenyl, alkynyl, 

nitro, cyano, azido, alkyloxy, alkenylox)', alkynyloxy, amino, aminocarbonyl. aminosulfonyl, 

alkylsuifonyl, carbocyclyl, and heterocyclyl, wherein: 

the alkyl, alkenyl, alkynyl, alkyloxy, alkenyioxy, alkynyloxy, and alkylsuifonyl, 

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, alkylsuifonyl, 

alkyloxycarbonyl, carbocyclyl, heterocyclyl, carbocyclylalkyl, and 

heterocyciylalkyl, or 

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

ring heterocyclyl. 

[00155] hi some embodiments, R4 is selected from the group consisting of halo, alkyl, alkenyl, alkynyl, 

nitro, cyano, azido, alkyloxy, alkenyioxy, alkynyloxy, amino, aminocarbonyl aminosulfonyl, 

alkylsuifonyl, carbocyclyl, and heterocyclyl., wherein: 

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

alkyloxycarbonyl, carbocyclyl, heterocyclyl, carbocyclylalkyl, and 

heterocyciylalkyl, or 

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

ring heterocyclyl. 

{00156} In some embodiments, R4 is selected from the group consisting of halo, alkyl, alkenyl, alkynyl, 

nitro, cyano, azido, alkyloxy, alkenyioxy, alkynyloxy, amino, aminocarbonyl, aminosulfonyl, 

alkylsuifonyl, 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 alley!, 

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, alkenyioxy, alkynyloxy, alkylsuifonyl 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, alkylsuifonyl, alkyloxycarbonyl, carbocyclyl, heterocyclyl, 

carbocyclylalkyl, and heterocyciylalkyl, or, 

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

heterocyclyl. 

[00157] In some embodiments, R4 is selected from the group consisting of halo, alkyl, alkenyl alkynyl, 

nitro, cyano, azido, alkyloxy, alkenyioxy, alkynyloxy, amino, aminocarbonyl, aminosulfonyl, 

alkylsuifonyl, 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. 
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[00158] In some embodiments, R4 is selected from the group consisting of halo, alkyl, alkenyi, alkynyl, 

nitro, cyano. azido, alkyloxy, alkenyioxy, alkynyloxy, amino, aminocarbonyl, aminosulfonyl, 

alkylsuifonyl, carbocyclyl, and heterocyclyl, wherein: 

the alkyl, alkenyl, alkynyl, alkyloxy, alkenyioxy, alkynyloxy, alkylsuifonyl, 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, alkylsuifonyl, alkyloxycarbonyl, carbocyclyl, heterocyclyl, 

carbocyclylalkyl, and heterocyciylalkyl, or, 

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

heterocyclyl. 

[00159] In some embodiments, E4 is selected from the group consisting of halo. Q-Q-alkyi, C2-C4-

alkenyl. C2-C4-aikynyl. amino, CrC,ralkyIsulfonyi. Cj-Cs-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 alkylsuifonyl, 

(b) the Cj-Q-alkyi, C2-C4-aIkenyl, and C2-C4-a!kyny.l 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-Cfi-carbocycIyi 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, alkenyi, alkynyl, and alkylsuifonyl. 

[00160] In some embodiments, R4 is selected from the group consisting of CrC4-alkyl. C2~Cralkenyl, Cr 

CValkynyl, amino, C--C4-aikyisulfonyl, Cs-Cg-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 alley}, alkenyl alkynyl, and alkylsuifonyl, 

(b) the Ct-C.ra.lkyl, C2-C4-alkenyl, and C2-C4-aIkynyl optionally are substituted with one 

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

alkyloxy, and trimethylsilyl, and. 

(c) the CrC^-carbocyclyl and 5-6-membered heterocyclyl optionally are substituted with 

up to three substituents independently selected from the group consisting of alkyl, alkenyl, 
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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 alkylsuifonyl, 

[00161] In some embodiments, R4 is selected from the group consisting of halo, CrC4-alkyi, C3-C6-

carbocyclyl, and 5-6-membered heterocyclyl, wherein: 

(a) the Cj-Q-allcyl optionally is substituted with up to three substituents independently 

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

(b) the Cs-Q-carbocyclyl and 5-6-membered heterocyclyl optionally are substituted with 

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

alkylsulfonylamino. 

[00162]In some embodiments, R4 is selected from the group consisting of halo, CrC4-alkyi. C3-Cfi-

carbocyclyl. and 5-6-membered heterocyclyl, wherein: 

(a) the Ci~C4-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 CrC/j-carbocyclyl and 5-6-membered heterocyclyl optionally are substituted with 

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

[00163] In some embodiments, R4 is selected from the group consisting of CrQ-alkyl, CrCg-

carbocyclyl, and 5-6-membered heterocyclyl, wherein: 

(a) the Cj-C4-aIkyl 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-carbocyclyl and 5-6-membered heterocyclyl optionally are substituted with 

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

alkylsulfonylamino, 

[00164] 111 some embodiments, R4 is selected from the group consisting of halo, tert-butyl, C3-C6-

carbocyclyi, and 5-6-membered heterocyclyl. wherein: 

the C3~C6-carbocyclyl and 5-6-membered heterocyclyl optionally are substituted with a 

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

[00165] hi some embodiments, R4 is selected from the group consisting of tert-butyl, CrC6-carbocyciyl, 

and 5-6-membered heterocyclyl, wherein: 

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

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

[00166] In some embodiments, R4 is selected from the group consisting of halo, alkyl, haloalkyl, 

carboxyalkyl, hydroxyalkyl, alkyloxyalkyl, trimethyisilylalkynyl, alkylcarbocyclyl, carbocyclyl, 

alkylheterocyclyl, heterocyclyl, halocarbocyclyl, alkylsulfonylamino, and alkylsuifonyl. 
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[00167] Iii some embodiments, R4 is selected from the group consisting of halo, alkyl, alkenyi, alkynyl, 

nitro, cyano, azido, alkyloxy, alkenyioxy, alkynyloxy, amino, aminocarbonyl, aminosulfonyl, 

alkylsuifonyl, carbocyclyl, and heterocyclyl, 

[00168] In some embodiments, R4 is selected from the group consisting of halo, C|-C/,-aSkyL C2-C4-

alkenyl, C2-C,ralkynyl. amino, CrQ-alkylsulfonyl, CrQ-carbocyciyl, and 5-6-membered heterocyclyl. 

In some such embodiment, R4 is selected from the group consisting of halo, CrC4-alkyl C2-C/5-alkenyl, 

C2-Q-aikynyl, amino, C1 -C4-alky Isulfonyl Cg-carbocyclyl, and 5-6-membered heterocyclyl. In other 

such embodiment, R4 is selected from the group consisting of halo, Ci-C^-alkyl, C2-C4-alkenyl5 C2~C4~ 

alkynyl, amino, CrQ-alkylsulfonyl, phenyl, and 5-6-membered heteroaryl. 

[00169] In some embodiments, R4 is selected from the group consisting of CrC4--aIkyl Cj-C^alkenyi, C2-

C4-alkynyl, amino, CrC-4-allcylsulfonyI, Cj-Q-cmrhocyclyl. and 5-6-membered heterocyciyl. In some 

such embodiment, R4 is selected from the group consisting of Q-Q-alkyl, OrC4-alkenyl, Cr-Ca-aikyiiyi, 

amino, C--Q-alkylsulfonyl, Q-carbocvclyl, and 5-6-membered heterocyclyl. In other such embodiment, 

R4 is selected from the group consisting of Ci-C4-alkyI, Ci-Q-aikenyl. C2-C4-aIk.ynyI, amino, CrQ~ 

alkylsulfonyl, phenyl, and 5-6-membered heteroaryl 

[00170] In some embodiments, R4 is selected from the group consisting of halo, CrC4-alkyi, C3-Q-

carbocyclyl, and 5-6-membered heterocyclyl. In some such embodiments, R4 is selected from the group 

consisting of halo, Cj-Cs-alkyl., Cg-carbocyciyf, and 5-6-membered heterocyclyl In other such 

embodiments, R4 is selected from the group consisting of halo, Ct-Ci-alkj'l, phenyl, and 5-6-membered 

heteroaryl 

[00171] In some embodiments, R4 is selected from the group consisting of CrC4~aIky], Q-C6-

carbocyclyl, and 5-6-membered heterocyclyl. In some such embodiments, R4 is selected from the group 

consisting of Q-Q-alkyL, Cf)-carbocyclyl, and 5-6-membered heterocyclyl. In other such embodiments, 

R4 is selected from the group consisting of C-,-Chalky 1, phenyl, and 5-6-membered heteroaryl 

[00172] In some embodiments, R4 is selected from the group consisting of halo, tert-butyl, C3-C6~ 

carbocyclyl and 5-6-membered heterocyclyl. In some such embodiments, R4 is selected from the group 

consisting of halo, tert-butyl, C6-carbocyc(yl and 5-6-membered heterocyclyl In other such 

embodiments, R4 is selected from the group consisting of halo, tert-butyl, phenyl, and 5-6-membered 

heteroaryl 

[00X73] In some embodiments, R4 is selected from the group consisting of tert-butyl, CrC6-carbocyciyl, 

and 5-6-membered heterocyclyl. In some such embodiments, R4 is selected from the group consisting of 

tert-butyl, Q-carbocydyl and 5-6-membered heterocyclyl In other such embodiments, R4 is selected 

from the group consisting of tert-butyl phenyl, and 5-6-membered heteroaryl 

[00174] In some embodiments, R4 is selected from the group consisting of Cs-Q-carbocyclyl and 5-6-
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membered heterocyclyl. In some such embodiments, R4 is selected from the group consisting of C6-

carbocyclyl, and 5-6-membered heterocyclyl. In other such embodiments, R4 is selected from the group 

consisting of phenyl and 5-6-membered heteroaryl. 

[001.75] Suitable carbocyclyls for the above embodiments include, for example, cyclopropyl and phenyl. 

[00176] Suitable heterocyclyls for the above embodiments include, for example, furanyl. thienyl, and 

pyridinyl. 

[00177] In some embodiments, R4 is selected from the group consisting of halo, alkyl, and alkyloxy. 

[00178] In some embodiments, R4 is alkyl. 

[00179]In some embodiments, R4 is tert-butyl. 

B5. Substituent R\ 

[00180] R5 is selected from the group consisting of hydrogen, hydroxy, alky I, alkenyl, alkynyl, alkyloxy, 

alkenyioxy, alkynyloxy, alkylsulfonyloxy, carbocyclylsulfonyloxy, haloalkylsulfonyloxy, and halo. 

[00181] In some embodiments, R5 is selected from the group consisting of hydrogen, hydroxy, alkyloxy, 

and halo. In some such embodiments, R5 is selected from the group consisting of hydrogen, hydroxy, 

alkyloxy, and fiuoro. In other such embodiments, Ks is selected from ihe group consisting of hydrogen, 

hydroxy, alkyloxy, and fiuoro. In yet other such embodiments, Rs is selected from the group consisting 

of hydrogen, hydroxy, alkyloxy, and chloro. In yet other such embodiments, R5 is selected from the 

group consisting of hydrogen, hydroxy, alkyloxy, and bromo. In further such embodiments, R5 is 

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

[90182] In some embodiments, R5 is selected from the group consisting of hydrogen, hydroxy, methoxy, 

and haio. In some such embodiments, Rs is selected from the group consisting of hydrogen, hydroxy, 

methoxy, and fiuoro. In other such embodiments. Rs is selected from the group consisting of hydrogen, 

hydroxy, methoxy, and chloro. In yet other such embodiments, R5 is selected from the group consisting 

of hydrogen, hydroxy, methoxy, and bromo. In further such embodiments, R5 is selected from the group 

consisting of hydrogen, hydroxy, methoxy, and iodo. 

[00183] In some embodiments, Rs is selected from the group consisting of hydrogen, hydroxy, and 

alkyloxy. In some such embodiments, R5 is selected from the group consisting of hydrogen, hydroxy, 

methoxy, and ethoxy. 

[00184J In some embodiments, R5 is s hydrogen. 

[00185] In some embodiments, R5 is hydroxy, 

[00186] In some embodiments, R5 is alkyloxy. 

[00187] In some embodiments, R5 is methoxy. 

[001.881 In some embodiments, R3 is ethoxy. 
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B6. Suhstituent L. 

[01)189] L is selected from the group consisting of bond, C(RA)~Q1<\ C=C, C(0)N(Rc), N(R°)C(0), 

Cj-Cralkylene, C(H)A OC(H)2, cyclopropyM,2-ene, C(H)2M(RL), N(RM)C(H)2: C(0)CH2, and 

CH2C(0); wherein R'\ RB, R°, RD, Rh, and RM are as discussed below. 

[00190] In some embodiments, L is selected from the group consisting of bond. C(RA)=C(RB), C=C, 

C(G)N(Rc)s N(RB)C(0), CrC2-aIkylene, C(H)A OC(H)2, cyclopropyl-ls2-ene, C(H)2N(RL), and 

N(RM)C(H)3. 

[00191] In some embodiments, L is selected from the group consisting of C(RA)~C(RB), ethylene, and 

cyclopropyM.2-ene. 

[00192] In some embodiments, L is selected from the group consisting of C(RA)=C(RB). C=C, 

C(0)N(Rc)» K'(RD)C(0); Ci-C2-alkylene, C(H)A OC(R)2, cyclopropyl-l ,2-enes C(H)2N(RL), 

N(RM)C(H),5 C(0)CH25 and CH2C(0). 

[00193] In some embodiments, L is selected from, the group consisting of C=C, C(0)N(Rc), N(R°)C(0), 

C(H)20, OC(H)2, C(K)2N(R10! andN(RM)C(H)2. 

[00194] In some embodiments, L is a bond. In these embodiments, the compounds of formula I. 

correspond in structure to formula X-L0: 

[00195]In some such embodiments, the compounds correspond in structure to the following formula (i.e., 

(IA-L0) R4 

[00196] In other such embodiments, the compounds correspond in structure to the following formula (i.e.. 

formula TB-L0): 

formula IA-L0): 
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(IB-LO) R4 

| In some embodiments, L is C(RA)--=C(RB)? wherein RA and RB are as discussed below. In these 

embodiments, the compounds of formula 1 correspond in structure to formula I-Ll: 

R'! 
I 

Ox „N. 

(I-Ll) R4 

?] In some such embodiments, the compounds correspond in structure to formula IA-L1: 

•99] In other such embodiments, the compounds correspond in structure to formula XB-L1: 

R! 

CU .N. JQ 

[00200] Typically, the compounds of formula I-Ll are more potent if R6 and the phenyl-uracil are on 

opposite sides of the double bond (i.e., in trans configuration in relation to the double bond). 

[00201] In some embodiments, L is OC, In these embodiments, the compounds of formula I correspond 

in structure to formula I-L2: 
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(I-12) R4 

[0020211a some such embodiments, the compounds cox-respond in structure to IA-L2: 

R' 

0-. ,0 
.R6 

R2' 
.N. 

R3 

f 
R4 

[00203]In other such embodiments, the compounds correspond in structure to formula IB-L2: 

R* 

.R6 

R2 
N. 

\R5 

;IB-I2) ^4 

some embodiments, L is C(0)N(Rc), wherein Rc is as discussed below. In these 

embodiments, the compounds of formula I correspond in structure to formula. I-L3: 

R1 

ON. ,0 
0 

R* 
R6 

[00205] In some such embodiments, the compounds correspond in structure to formula XA-L3: 
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°WN- -° 
o 

.N, 
R' 

R3 

•R5 

N ! 
Rc 

(IA-L3) R4 

[00206] In other such embodiments, the compounds correspond in structure to formula IB-L3: 

R1 

Ov , N 0 

-N-

R3 

(IB-L3) 

O 

"R5 

i 
RC 

R6 

RA 

{00207] In some embodiments, L is N(RD)C(0), wherein RD is as discussed below. In these 

embodiments, the compounds of formula 1 correspond in structure to formula I-L4: 

R1 
i 

VV° 

(I-L4) R4 

In some such embodiments, the compounds correspond in structure to formula IA-L4: 

R1 

I 
• O 

In other such embodiments, the compounds correspond in structure to formula IB-L4: 
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[In some embodiments, L is CrC2-afkylene. In these embodiments, the compounds of formula I 

correspond in structure to formula I-L5-I (if L is methylene) or I-L5-2 (if L is ethylene): 

R1 K! 

^ "K5 y >s 

(1-15-1) 

[00211JIn some such embodiments, compounds correspond in structure to formula IA-L5-1 (if L is 

methylene) or 1A-L5-2 (if L is ethylene): 

R1 R3 

R5 "RS 

>-2) R4 

12] In oilier such embodiments, the compounds correspond in structure to forrauia IB-L5-1 (if L is 

methylene) or 3B-L5-2 (if L is ethylene): 

R; R5 

CK sJQ 

(IB-L5-1) R4 (IB-LS-2) R4 

[00213] In some embodiments, L is C(H)20. In these embodiments, the compounds of formula 
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correspond in structure to formula I-L6: 

R* 

Ox „N„ 

some such embodiments, the compounds correspond in structure to formula 

R1 

•L6) R4 

In other such embodiments, the compounds correspond in structure to formula 

V 
Ox ,N. /O 

(00216] In some embodiments, L is OC(H)2. In these embodiments, the compounds of formula 

correspond in structure to formula I-L7: 

0-. .N. ,,.0 

R-

R3 

.0. , R6 

R5 

[-L7) R4 

[00217] In some such embodiments, the compounds correspond in structure to formula XA-L7: 
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R5 

O. .N. ^0 

.N 
R2 

R3 

0. ,R6 

R5 

(IA-L7) 

[0021S] In other such embodiments, the compounds correspond in structure to formula XB-L7: 

R! 

Cu ,N. v-0 

R2' 
-N 0. .R6 

R5 
R3 

(IB-L7) ^4 

some embodiments, L is cyc!opropyI-l,2-ene. In these embodiments, the compounds of 

formula I correspond in structure to formula X-L8: 

R5 

O N. .0 

,N. 
R^ 

RJ 

"R6 

R> 

R4 

In some such embodiments, the compounds correspond in .structure to formula IA-L8: 

Rs 

, N. /O 

[00221] In other such embodiments, the compounds correspond in structure to formula XB-L8: 

32 



[00222] In some embodiments, L is selected from the group consisting of C=C, ethylene, and 

cyciopropy!-l,2-ene. 

[00223] In some embodiments, L is C(H)2N(RL). In these embodiments, the compounds of formula 

correspond in structure to formula I-L9: 

R1 

! 
.NN /O 

In some such embodiments, the compounds correspond in structure to formula IA-L9; 

R1 

| 

-R6 

RL 

[00225] In oliier such embodiments, the compounds correspond in stracture to formula IB-L9: 

R1 

O.s. ,N. 
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[In some embodiments, L is N{RM)C(H)2. In these embodiments, the compounds of formula 

correspond in structure to formula I-L10: 
R[ 

[00227] In some such embodiments, the compounds correspond in structure to formula IA.-L10: 

Rl 

vv° 
.N. 

Rr Y ^ 
R3 

(IA-L10) 

RM 

TN\ ,R6 

R4 

|00228]In other such embodiments, the compounds correspond in structure to formula EB-L1G: 
R1 

O.v. ,N. v.O 

corres 
i some embodiments, L is C(0)C(H)2. In these embodiments, the compounds of formula 

in structure to formula I-Lll: 

CK s.O 

34 



[00230] In some such embodiments, the compounds correspond in stracture to formula XA-L11: 
RT 

(00231] In other such embodiments, the compounds correspond in structure to formula IB-LI. 1; 
R, 

CU s>,Q 

R2' 
,N 

R3 

.R6 

"RJ 

IB-LI 1 R4 

[00232] In some embodiments. L is C(H)2C{0). In these embodiments, the compounds of formula 
correspond in stracture to formula I-L12: 

R, 

R2 

R3 

R5 
O 

In some such embodiments, the compounds correspond in structure to formula IA-L12: 

[ 
O.v ,0 

R2' T 
R3 

• R6 

R5 

il 
O 

In other such embodiments, the compounds correspond in structure to formula IB-LI2: 
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R4 

B7, Substituents R4 and Iis. 

iA and RB are independently selected from the group consisting of hydrogen, CrQi-alkyl Cr 

Ce-aikyioxy, C3-Crcycloal.kyl, and ha!os wherein: 

the CrC6-aIkyI optionally is substituted with one or more substituents independently 

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

alkyloxycarbonyl alkylcarbonyloxy, alkyloxy, carbocyclyl, and heterocyclyl. 

[00236] In some embodiments. one of SA and Rn is hydrogen, and the other is selected from the group 

consisting of CrC6-aIkyl Ci~C6-alkyloxy, C3-C8-cycloalkyl, and halo, wherein; 

the CrC6-alkyI optionally is substituted with one or more substituents independently 

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

alkyloxycarbonyl, alkylcarbonyloxy, alkyloxy, carbocyclyl, and heterocyclyl. 

[00237} In some embodiments, RA and RB are independently selected from the group consisting of 

hydrogen, Ci-Q-aikyl, CrC6-alkyloxy, Q-Cs-eycloalkyl, and halo. 

[00238] In some of the above embodiments, RA is hydrogen. In other of the above embodiments, RB is 

hydrogen. 

[00239] In some embodiment, one of RA and R° is hydrogen, and the other is selected from the group 

consisting of hydrogen, methyl, methoxy, and halo. 

[00240] In some embodiments, RA is hydrogen, and RB is selected from the group consisting of methyl, 

methoxy, and halo. In some such embodiments, RB is selected from the group consisting of methyl, 

methoxy, and fiuoro. In other such embodiments, R® is selected from the group consisting of methyl, 

methoxy, and chloro. In yet other such embodiments, RB is selected from the group consisting of methyl, 

methoxy, and bromo. In further such embodiments, Rs is selected from the group consisting of methyl, 

methoxy, and iodo. In yet further such embodiments, RB is selected from the group consisting of methyl, 

methoxy, chloro, and fiuoro. 

[00241] In some embodiments, RB is hydrogen, and &A is selected from the group consisting of methyl, 

methoxy, and halo. In some such embodiments, RA is selected from the group consisting of methyl, 

methoxy, and fiuoro. In other such embodiments, RA is selected from the group consisting of methyl, 
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methoxy, and chloro. In yet other such embodiments, RA is selected from the group consisting of methyl, 

methoxy, and bromo. hi further such embodiments, RA is selected from the group consisting of methyl, 

methoxy, and iodo. In yet further such embodiments, RA is selected from the group consisting of methyl, 

methoxy, chloro, and fiuoro. 

[00242] In some embodiments, RA is hydrogen, and RB is hydrogen. 

B8. Substituent Rc. 

[$0243] Rc is selected from the group consisting of hydrogen and alky!. In some such embodiments, Rc 

is selected from the group consisting of hydrogen, and methyl. 

[00244] In some embodiments, Rc is hydrogen. 

[00245] In some embodiments, Rc is alkyl. In some such embodiments, Rc is methyl. 

B9, Substituent RD. 

[00246]RD is selected from the group consisting of hydrogen and alkyl. In some such embodiments. RD 

is selected from the group consisting of hydrogen and methyl. 

[00247} In some embodiments, R!> is hydrogen. 

[00248] In some embodiments, RD is alkyL In some such embodiments, RD is methyl. 

B10. Substituent RL. 

[00249] RL is selected from the group consisting of hydrogen, C:-C6-alkyI, CrC6-aIkyloxy, C3-Cs-

cycloalkyl and halo, wherein: 

the Ci-Cg-alkyl optionally is substituted with one or more substituents independently 

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

alkyloxycarbonyl, alkylcarbonyloxy, alkyloxy, carbocyclyl, and heterocyclyl. 

[00250] In some embodiments, RL is selected from the group consisting of hydrogen, Q-Q-alkyl, CrCb-

alkyloxy, CrCs-cycloalkyL and halo. 

[00251] In some embodiments, RL is selected from the group consisting of hydrogen, CrQ-alkyl, CrC6-

aikvloxy, and halo, wherein; 

the Cj-Q-alkyl optionally is substituted with one or more substituents independently 

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

alkyloxycarbonyl, alkylcarbonyloxy, alkyloxy, carbocyclyl, and heterocyclyl. 

[00252] In some embodiments, RL is selected from the group consisting of hydrogen, Ci-Cg-alkyl, Ci-C6-

alkyloxy, and halo. 

[00253] In some of the above embodiments, R1' is halo. In some such embodiments, the halo is fiuoro. In 

other such embodiments, the halo is chloro. In yet other such embodiments, the halo is bromo. In further 

such embodiments, the halo is iodo. 
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£66254] In some of the above embodiments, RL is hydrogen. 

[00255] In some of the above embodiments, RL is CrC6~aIkyl 

[00256] In some of the above embodiments, RL is Q-Ce-alkyloxy, 

Ell. Substituent 

[00257] RM is selected from the group consisting of hydrogen, Ci-C6-alkvl, C'-Cg-alkyloxy, C3-C8-

cycloalkyl, and halo, wherein: 

the Cf-CV^kyl optionally is substituted with one or more substituents independently 

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

alkyloxycarbonyl, alkylcarbonyloxy, alkyloxy, carbocyclyl, and heterocyclyl 

[00258] In some embodiments, RM is selected from the group consisting of hydrogen, Cj-Qralkyl, CrCV 

alkyloxy, Cs-Cs-cycloalkyi, and halo. 

[00259] In some embodiments, RM is selected from the group consisting of hydrogen, Cj-Ct-afkyl, CrC6-

alkyloxy, and halo, wherein: 

the Ci-Cg-alkyl optionally is substituted with one ox more substituents independently 

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

alkyloxycarbonyl, alkylcarbonyloxy. alkyloxy, carbocyclyl, and heterocyclyl 

{00260] In some embodiments, RM is selected from the group consisting of hydrogen, CrQ-aikyL. CrC6-

alkyloxy, and halo. 

[00261] In some of the above embodiments, RM is halo. In some such, embodiments, the halo is fiuoro. 

In other such embodiments, the halo is chloro. In yet other such embodiments, the halo is bromo. In 

further such embodiments, the halo is iodo. 

[00262] In some of the above embodiments, RM is hydrogen. 

[00263] In some of the above embodiments, RM is Cs-C6-alkyl. 

[00264] In some of the above embodiments. RM is CrCg-alkyloxy. 

B12, Substituent J?0'. 

[00265] Rc is selected from the group consisting of C5-C6~carbocyc!yl, 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, Rc, RH, R1, 

RJ, and RK, wherein Hh, RP, RG; RH, R5, and RK are as described below. In some such embodiments, 

the Cj-Ce-earbocyclyl, 5-6-membered heterocyclyl, fused 2-ring carbocyclyl and feed 2-ring 

heterocyclyl are not substituted. In other such embodiments, the C5-Cfi-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, R\ RG, Rn. R1, RJ. and Rk. In. other such embodiments, the 
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C5-C6-carbocyclyl5 5-6-membered heterocyclyl, fused 2-ring carbocyclyl, and fiised 2-ring heterocyclyl 

are substituted with a substituent selected from the group consisting of RE, RF, R1, RJ. and RK. In other 

such embodiments, the C5-C6-carbocycIyI, 5-6-menibered 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 C5-C&-carhocyclyl, 5-6-membered heterocyclyl, fused 2-ritig 

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

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

fused 2-ring earbocycJyl, and fused 2-ring heterocyclyl are substituted with RJ. In yet other such 

embodiments, the C-rtVcarbocyclyl, 5-6-membered heterocyclyl, fused 2-ring carbocyclyl, and fused 2-

ring heterocyclyl are substituted with two substituents independently selected from Hie group consisting 

of RK, RF, RG, RH, 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 R*, RF, Rr, RJ, and RK In yet other such 

embodiments, the Cj-CV-carhocycly!, 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, Rr, and RJ. In yet other such embodiments, the C5-Q-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 RF', RF, R°. RH, 

Rf, RJ, and RK, In further such embodiments, the C:~CG~carbocycIyl, 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 Rf\ 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 RE, RF, and RJ. In 

further such embodiments, the Cs-C6-carbocyclyl, 5-6-membered heterocyclyl, fused 2-ring carbocycfyl, 

and fused 2-ring heterocyclyl are substituted with three substituents independently selected from the 

group consisting of RF and RJ. In further such embodiments, the Cs-Q-carbocyc]yl5 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, R" R5, RJ, and RK In 

further such embodiments, the Cs-Cg-carbocycIyl, 5-6-membered heterocyciyl, fiised 2-ring carbocycfyf, 

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

from the group consisting of RE, RF, IX1, RJ? and RK. In further such embodiments, the C5-C6-

carbocyclyl 5-6-membered heterocyciyl, fused 2-ring carbocyclyl, and fused 2-ring heterocyclyl are 
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substituted with one, two, or three substituents independently selected from the group consisting of RE, 

RF, and RJ. In further such, embodiments, the C5-C6-carbocyclyl, 5-6-membered heterocyclyl, fused 2-

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

independently selected from the group consisting of RF and R'?. 

[00266] In some embodiments, R6 is selected from the group consisting of C5~C(,-carbocyclyl and 5-6-

merobered heterocyciyi, wherein each such substituent optionally is substituted with one or more 

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

some such embodiments, the Cs-C6-carbocyclyI and 5-6-membered heterocyclyl are not substituted. In 

other such embodiments, the Cs-Q-carbocydyl and 5-6-membered heterocyciyi axe substituted with a 

substituent selected from the group consisting of RE, RF. R°, RHS R1. RJ, and RK. In yet other such 

embodiments, the Cs-Q-carbocyclyi and 5-6-membered heterocyclyl are substituted with two substituents 
— p p |Y IT t' independently selected from the group consisting of R , R', RR , R , R', and R . In further such 

embodiments, the Cs-C6-carbocyclyl and 5-6-membered heterocyclyl are substituted with three 

substituents independently selected from the group consisting of Rr', RF, RG, R5i: RE, ,RJ, and RK. In 

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

one, two, or three substituents independently selected from the group consisting of R", R!'. Ru. RH, R1, 

RJ, and RK 

[00267] In some embodiments, R6 is Cs-Ce-carbocyclyl optionally substituted with one or more 

substituents independently selected from the group consisting of RE, Rp, RG, RH3 R1, RJ, and RK. In 

some such embodiments, the Cs-Cg-carbocyolyl is not substituted. In other such embodiments, the C5-Ce-

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 CrQ-carbocyclyl is substituted with two substituents 

independently selected from the group consisting of RE, R3', Rc. RH, R!, RJ, and RK. In further such 

embodiments, the C5-C6-carbocyclyl is substituted with three substituents independently selected from the 

group consisting of RE, R\ RG5 RU> R1, RJ, and RK. In further such embodiments, the C5-Q-carbocyclyl 

is substituted with one, two, or three substituents independently selected from the group consisting of RE, 

R°; R» ll\ R\ and RK 

[00268] In some embodiments, R6 is 5-6-membered heterocyciyl optionally substituted with one or more 

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

some such embodiments, the 5-6-membered heterocyciyl is not substituted. lit other such embodiments, 

the 5-6-membered heterocyclyl 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 5-6-membered heterocyclyl is 

substituted with two substituents independently selected from the group consisting of RE, Rp, RG, RH, R1, 

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

further such embodiments, the 5-6-membered heterocyciyl is substituted with one, two, or three 

substituents independently selected from the group consisting of RE, R*, RG, R11, R\ RJ, and R?i. 

[00269] In some embodiments, llG 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 Rs, R1', RG. RH, R1, R'5, 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 Rs, RF, R(% RH, R1, RJ, 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 RE. RF, RG, RH, R\ 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 of RE, RF, RG, RH, Rs, 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, RGS RH, R5, 

R'1, and RK 

[00270] In some embodiments. R6 is fused 2-ring carbocyclyl optionally substituted with one or more 

substituents independently selected from the group consisting of RE, RF, RG, RH, R1, R'5. 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 R£. RF, 

RG, RH, R5, 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. R5, 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, RH, Rr, RJ, and RK. In farther such 

embodiments, the fused 2-ring carbocyclyl is substituted with one, two. or three substituents 

independently selected from the group consisting of RE, RF, Rc\ RH, R!, RJ, and RIC. 

[00271] In some embodiments, R6 is fiised 2-ring heterocyclyl optionally substituted with one or more 

substituents independently selected from the group consisting of RE, RF, Rc, RH, R1, 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, R5, 

RG5 RH, R1, RJ, and Rk. In yet other such embodiments, the fused 2-ri.ng heterocyciyi is substituted with 

two substituents independently selected from the group consisting of RE, R5', Rc, RH, Rx, 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 
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embodiments, the fused 2-rin.g heterocyclyl is substituted with one, two. or three substituents 

independently selected from the group consisting of &E, RF, RG, RH. R1, K-'l and 

[00272] In some of the above embodiments, the optionally substituted Q-Cg-carbocyclyl is selected from 

the group consisting of cyclopentyl, cyclopentenyi, cyciopentadienyl, cyclohexyl, cyclohexenyl, 

cyclohexadienyl., and phenyl. Ill some such embodiments, the optionally substituted Cs-Cs-carbocyclyl is 

phenyl. 

[00273] In some of the above embodiments, the optionally substituted C5-Q-carbocyclyi is Cs-

carbocyciyl. Examples of C5-carbocyclyls include cyclopentyl, cyclopentenyi. and cyciopentadienyl. 

[00274] In other of the above embodiments, the optionally substituted CrCs-earbocyclyl is Q-

c-arbocyclyl. Examples of Ce-carbocyclyls include cyclohexyl, cyclohexenyl, cyclohexadienyl, and 

phenyl. 

[00275] In some of the above embodiments, the optionally substituted 5-6-membered-heterocyclyl is 

selected from the group consisting of furanyl., dihydrofuranyl, tetrahydrofuranyl, tliiophenyl (thiofuranvl), 

dihydrothiophenyl, teixahydrothiopbenyl, pyrroiyl, pyrrolinyl, pyrrolidinyl, oxazolyl, dihydrooxazolyl, 

isoxazolyl, dihydroisoxazolyl. oxazolidinyl, isoxazoiidinyl, thiazolyl, isothiazolyl, thiazolinyl. 

isothiazolinyl, thiazolidmyl, isothiazolidinyl, imidazolyl, imidazoiidmyl, pyrazolyl, pyrazolmyl, 

pyrazolidlnyl, oxathiolyl, oxathiolanyl, triazolyl, oxadiazolyl. furazanyl, tetrazolyl, oxatriazolyl. 

dioxazolyl, oxathiazolyl, oxathiazolidinyl dihydrooxadiazolyl, dioxazolidinyl, pyranyl, dihydropyranyl, 

tetrahydropyranvl, pyridinyl, dihydropyridinyl, tetrahydropyridinyl, piperidinyl, diazinyl, pyrazinyl, 

pyriaazinyl, pyrimidinyl, dihydropyrazinyl, tetrahvdropyrazinyi, piperazinyl. triazinyl, dihydrotriazinyl, 

tetrahydrotriazinyl, triazinanyh oxazinyl, dihydrooxazinyl, morpholinyl, oxathiazinyl, 

dihydrooxathiazinyl, oxathiazinanyl, oxadiazmyl, dihydrooxadiazinyi, oxadiazinanyl, thiopyranyl, 

dihydrothiopyranyl, and tetrahydrothiopyranyl. 

[00276] In some of the above embodiments, fee optionally substituted 5-6-rnembered-heterocycIyl is 5-

membered heterocyclyl. Examples of such 5-mernbered heterocyclyl include furanyl. dihydrofuranyl, 

tetrahydrofuranyl, thiophenyl (tbiofuranyl), dihydrothiophenyl, tetrahydrothiophenyl, pyrrolyls pyrroimyl, 

pyrrolidinyl, oxazolyl, dihydrooxazoly!. isoxazolyl, dihydroisoxazolyl, oxazolidinyl, isoxazolidinyl, 

thiazolyl, isothiazolyl, thiazoiinyl, isothiazolinyl, thiazolidinyl, isothiazolidinyl, imidazolyl, 

imidazoiidinyl, pyrazolyl, pyrazolinyl, pyrazolidlnyl, oxathiolyl, oxathiolanyl triazolyl, oxadiazolyl, 

furazanyl, tetrazolyl, oxatriazolyl, dioxazolyi, oxathiazoiyl, oxath.iazolidiiiyl, dihydrooxadiazolyl, and 

dioxazolidinyl. 

[00277] 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, pyridinyl, dihydropyridinyl, tetrahydropyridinyl, piperidinyl, diazinyl, pyrazinyl, 
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pyridazinyl, pyrimidinyL dihydropyrazinyl, tetrahydropyrazinyl, piperaziny!, triazinyl, dihydrotriazmyl, 

tetrahydrotriazinyl, triazinanyl, oxazinyl, dihydrooxazinyl, morpholinyl, oxathiazinyl, 

dihydrooxathiazinyl, oxathiazinanyl, oxadiazmyl, dihydrooxadiazinyi, oxadiazinanyl, thiopyranyl, 

dihydrothiopyranyl, and tetrahydrothiopyranyl. 

[00278] In some of the above embodiments, the optionaily substituted fused 2-ring carbocyclyl is selected 

from the group consisting of naphthalenyl, dihydronaphthalenyl, tetrahydronaphthalenyl, 

hexahydronaphthalenyl, octahydronaphthalenyl, decahydronaphthalenyl, indenyl, dihydroindenyl, 

hexahydroindenyl, octahydroindenyl, pentalenyl, ociahydropentalenyl, and hexahydropent&lenyl. 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 in deny 1, 

[00279] In some of the above embodiments, the optionally substituted fused 2-ring heterocyciyi is 

selected from the group consisting of 

X2' 
•XI 

•XI' 

-X4 

•N 

.X7. 
X6' 

N 

X5 

x'-L 

N' 

.XL3 

xi2 

II 
\-IL S- "Xl 

Xi0 

N-

.X2} 

XIs 

X15 

X? 

'Xs? 

.X16 

X 27 X30 

,x3! 
-X32 

.XV 
X20 

19 

X34 

X* 

V35 

X33 

,X« 
X4' 

,X45 

X44 

X*> x4: 

(HIO) 

.X5' 

X4£ 

•X50 

.X49-

X55 
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(H13) 

^ X68 

x-'XB-x67 

v74 
cvN, 

(HIT) 

'N 
/ 

(H21) and 

(H22) • 

X\ X2, and X3 fire independently selected from the group consisting of N and C(H); 

X4 is selected from the group consisting of N(H), O, and S; 

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

X8 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; 

X!0, X11, X12, and X12 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; 

X1S, X165 X27, arid X!8 are independently selected from the group consisting of N and C(H); 

one or more of X19, X20, and X21 is N, and the remaining one(s) is/are C(H); 

one or more of X22, and X25 is N, and the remaining one(s) is/are C(H); 

one or more of X26, X27, and X28 is N, and the remaining one(s) is/are C(H); 

one or more ofX29, X30, X31, and X32 is N, and the remaining one(s) is/are C(H); 

one or more of X33, X34, and X35 is N, and the remaining one(s) is/are C(H); 

one or more of X3fi, X37, X38, and X39 is N, and the remaining one(s) is/are C(H); 

X40, X41, and X42 are independently selected from the group consisting of N and C(H); 

one of X43, X44, and X4S is selected from the group consisting of N(H), O, and S, and the 
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remaining two are C(H}2; 

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

C(H),; 

X48, X49, X50, and X51 are independently selected from the group consisting of N and C(H); 

X52, X',35 and X54 are independently selected from the group consisting of N and C(H); 

X55 is selected from the group consisting of N(H), O, and S; 
%rS6 VS7 , X*', and Xs8 are independently selected from the group consisting of N and €(H); 

X59 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: 

X61, X<'2. X63, and Xa are independently selected from the group consisting of N and C(H); 

X65 is selected from the group consisting of ~N(H), 0, and S; 

X66, X67, X68, and X69 are independently selected from the group consisting of N and C(H); 

one or more of X70. X71, and Xn is N, and the remaining one(s) is/are C(H); 

one or more of X73, X'4, 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)T. 

[00280] In some of the above embodiments, die optionally substituted fused 2-ring heterocyclyl is 

selected from the group consisting of 

X2' 
• X4 .X7. 

X!' 

X6' 
N 

•K 
X9- xl: 

N' 

X12 

,x!1 
X 10 

(H3) 

.X2.1 

X20 

^Xi9 
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.xl2 v45 X 47 

X41 

X5' \ 

X44 
X50 X 

'X 40 
V<16 ' 

X48 
•X52 

X60 X€A 

X63 

^ " x«; 

(H13) 

(HI 6} >and 

[00281] In some of the above embodiments, the optionally substituted ft sed 2-ring heterocyclyl is 

selected from the group consisting of: 

,Xl 
X6 

N 

X45 

'X5 

.xl2 

x4n 

'X24 

.X23 

'X22 

• X< -Xl8 

X57 

/ 
X44 
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•X56 •X59 
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(H21) ( and 
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[00282] In some of the above embodiments, X1, X2, and X3 are C(H). 

[00283] In some of the above embodiments, Xs, X6, and X7 are C(H). 

[00284] In some of the above embodiments, X10, X!\ Xn, and X° are C(H), 

[00285] In. some of the above embodiments, X!S, X16, X17, and X1B are C(H). 

[00286] In some of the above embodiments, one of Xi?, Xw, and X21 is N. 

[00287] In some of the above embodiments, one of X32, X23, X:4f and X2S is N. 

[00288] In some of the above embodiments, one of X26. Xi7: and X28 is N, and one of X25, X30, X3i, and 

X32 isN, 

[00289] In some of the above embodiments, X"°5 X'11, and X41 are C(H). 

[00290] In some of the above embodiments, X4S, X4?, X50, and Xs1 are C(H). 

[00291] In some of the above embodiments, X5:, X53, and X54 are C(H). 

[00292] In some of the above embodiments. X56, X57, and Xss are C(H). 

[00293] In some of the above embodiments, X61, X62. Xa, and Xa are C(H). 

[00294] In some of the above embodiments, X66s Xfi7t X68, and X® are C(H). 

[00295] In some of the above embodiments, one or more of X70, X71, and X71 isN. and the remaining 

one(s) is/are C(H). 

[00296] In some of the above embodiments, one or more of X73, X'4, X75, and X76 is N. and the remaining 

one(s) is/are C(H). 

BIS. Substituent RE. 

[00297] Each RE is independently selected from the group consisting of halo, nitro, hydroxy, oxo, 

carboxy, cyano, amino, iinino, azido, and aldehydo, wherein the amino optionaily is substituted with one 

or two substituents independently selected from the group consisting of alky!., alkenyl and alkynyl. 

[00298] In some embodiment, each RE is independently selected from the group consisting of halo, nitro, 

hydroxy, oxo, carboxy. amino, tinmo, and aldehydo, wherein the amino optionally is substituted with one 

or two independently selected alkyl. 

[00299] In some embodiment, each RE is independently selected from the group consisting of halo, nitro, 

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

[00300] In some embodiment, each RE is independently selected from the group consisting of chloro, 

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

[00301] In some embodiment, each is independently selected from the group consisting of halo, nitro, 

hydroxy, oxo, carboxy. cyano, amino, imino, and azido. In some such embodiments, each R1' 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 RE is amino. In further 
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such embodiments, each RE is imino. In yet further such embodiments, each R is and azido, 

[ 00302) In some embodiments, each RE is independently selected from the group consisting of halo, nitro, 

hydroxy, oxo, carboxy, cyano, amino, and imino. 

E14, Substituent if. 

[00303] 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, alkylsuifonyl, alkyloxycarbonyl, alkenytoxycarbonyi, 

alkynyloxycarbonyi, alkylcarbonyloxy, alkenyicarbonyloxy. alkynylcarbonyloxy, alkyloxy, 

alkenyioxy, alkynyloxy, carbocyclyl, heterocyciyl, 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, alkylsuifonyl. alkenylsulfonyl, 

alkynylsuifonyl, 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. 

[00304] In some embodiment, each RF is independently selected from the group consisting of alkyl, 

alkenyl, and alkynyl, wherein: 

each such substituent optionaily is substituted with one or more substituents 

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

azido, oxo, aminosulfonyl, alkylsuifonyl, alkyloxycarbonyl, alkenyloxycarbonyl, 

alkynyloxycarbonyi, alkylcarbonyloxy, alkenyicarbonyloxy, alkynylcarbonyloxy. alkyloxy, 

alkenyioxy, 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, alkylsuifonyl. alkenylsulfonyl, alkynylsuifonyl, and alkylsulfonylamino, 

wherein: 

amino portion of the alkylsulfonylamino optionally is substituted with a 

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

[0(1305] In some of the above embodiments, each R*- is independently selected from the group consisting 

of the alkyl, alkynyl, and alkynyl, wherein such substituents are not substituted. 

[00306] In some embodiments, each RF is independently selected from the group consisting of alkyl, 
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alkenyl, and alkynyl, wherein: 

each such substituent optionaily is substituted with one or two substituents independently 

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

aminosulfonyl, alkylsuifonyl, 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, 

alkylsuifonyl, and alkylsulfonylamino, 

wherein: 

amino portion of the alkylsulfonylamino optionally is substituted with 

alkyl. 

[00307] 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 alkylsuifonyl, alkyloxycarbonyl, alkylcarbonyloxy, alkyloxy, carbocyclyl heterocyclyl 

cyano, and aminocarbonyl, wherein: 

the amino, imino, aminosulfonyl, and aminocarbonyl optionally are substituted with one 

or two substitaents independently selected from the group consisting of alkyl, alkylsuifonyl, and 

alkylsulfonylamino, wherein: 

amino portion of the alkylsulfonylamino optionally is substituted with alkyl. 

[00308] .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: 

the amino, imino, and aminosulfonyl optionally are substituted with one or two 

substituents independently selected from the group consisting of alkyl, alkylsuifonyl, and 

alkylsulfonylamino. 

[00309] In some embodiments, each RF is an independently selected alkyl optionally substituted with 

amino, wherein the amino optionally is substituted with alkylsuifonyl. 

[00310] In some embodiments, each RF is an independently selected alkyl substituted with amino, 

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

methylsulfonylaminomethyl 

[00311] 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, 
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azido, oxo, aminosulfonyl, alkylsuifonyl, alkyloxycarbonyl, aJkenyloxycarbonyl, 

alkynyloxycarbonyi, alkylcarbonyloxy, alkenyicarbonyloxy, alkynylcarbonyloxy, alkyloxy, 

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

[00312] In some embodiments, each Rr is independently selected alley! substituted with one or more 

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

nitro, azido, oxo, aminosulfonyl. alkylsuifonyl, alkyloxycarbonyl, alkenyloxyearbonyi. 

alkynyloxycarbonyi, alkylcarbonyloxy, alkenyicarbonyloxy, alkynylcarbonyloxy, alkyloxy, alkenyioxy. 

alkynyloxy, carbocyclyl, heterocyclyl, cyano, and aminocarbonyl. 

BIS, Substituent RG. 

[00313] Each R" 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, alkenyioxycarbonyl, 

alkynyloxycarbonyi, alkylcarbonyloxy. alkenyicarbonyloxy, alkynylcarbonyloxy, alkyloxy, 

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

the amino, aminosulfonyl, and aminocarbonyl optionaily are substituted with one 

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

alkynyl, alkylsuifonyl, alkenylsulfonyl. and alkynylsuifonyl. 

[00314] .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. 

[00315} In some embodiments, each Rc is independently selected from the group consisting of 

carbocyclyl and heterocyclyl, wherein; 

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 independent!}'' selected from the group consisting of alkyl and 

alkylsuifonyl. 

[00326] In some of the above embodiments, the carbocyclyl is CyC6~ca.rbocyclyl. 

[00317] in some of the above embodiments, the heterocyclyl is 5-6-membered heterocyclyl. 
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El 6. Substituent RH, 

[00318] Each RH is independently selected from the group consisting of alkyloxy, alkenyioxy, 

alkynyloxy, alkylsulfonyloxy, alkenylsulfonyIoxy> and alkynylsulfcmyloxy, wherein: 

each such suhstituent optionally is substituted with one or more substituents 

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

ox.o, aminosulfonyl, alkyloxycarbonyl, alkenyloxycarbonyl, alkynyloxycarbonyi, 

alkylcarbonyloxy, alkenyicarbonyloxys alkynylcarbonyloxy, alkyloxy, alkenyioxy, alkynyloxy, 

carbocyclyl, heterocyciyi, 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, alkylsuifonyl, alkenylsulfonyl, and alkynylsuifonyl. 

[00319] In some of the above embodiments. eachRH is independently selected from the group consisting 

of alkyloxy, alkenyioxy, alkynyloxy, alkylsulfonyloxy, alkenylsulfonyloxy, and alkynylsulfonyioxy, 

wherein such substituents are not substituted. 

[00320] 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, carbocyclyl, heterocyclyl, cyano, and 

am inocarbonyh wherein: 

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

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

alkylsuifonyl. 

[00321] In some embodiments, each R11 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, wherein: 

the amino, aminosulfonyl, and aminocarbonyl optionaily are substituted with one 

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

alkylsuifonyl, 

[00322] la 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 
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independently selected from the group consisting of carboxy, hydroxy, halo, amino, nitro, 

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

aminocarbonyl. 

[00323] In some embodiments, each RH is independently selected alkyloxy. 

(00324] Irs. some embodiments, each RK is independently selected alkylsulfonyloxy, 

BJ7. Substituent R1. 

[00325j Each Rl is independently selected from the group consisting of alkylcarbonyl, alkenyfcarbonyi, 

alkynylcarbonyl, aminocarbonyl., alkyloxycarbonyl, carbacycly lcarbony i, 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, 

alkynyloxycarbonyi, alkylcarbonyloxy, alkenyicarbonyloxy, alkynylcarbonyloxy, alkyloxy, 

alkenyioxy, 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, alkenyi, alkynyl, alkyioxyaikyi, 

carbocyclyl, heterocyclyl alkylsuifonyl, and alkylsulfonylamino, wherein: 

the carbocyclyl and heterocyciyi optionally are substituted with one or two 

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

[00326] In some embodiments, each R1 is independently selected from the group consisting of 

alkylcarbonyl, alkenylcarbonyl, alkynylcarbonyl, aminocarbonyl, alkyloxycarbonyl, carbocycJylcarbonyl, 

and heterocyclylcarbonyl, wherein such substituents are not substituted. 

[00327] 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, alkyloxycarbonyl, 

alkylcarbonyloxy, alkyloxy, and aminocarbonyl, and 

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

consisting of alkyl, alkyioxyaikyi, alkylsuifonyl, and alkylsulfonylamino. 

[00328] 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, alkyioxyaikyi, alkylsuifonyl, and alkylsulfonylamino. 
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[00329] In some embodiment, each R{ 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, 

alkynyloxycarbonyi, alkylcarbonyloxy, alkenyicarbonyloxy, alkynylcarbonyloxy, alkyloxy, 

alkenyioxy, 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 

alkylsulfonylamino. 

[00330] In some of the above embodiments, each R1 is independently selected from the group consisting 

of alkylcarbonyl, alkenylcarbonyl, alkynylcarbonyl and aminocarbonyl, wherein such substituents are not 

substituted. 

100331] 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, azido, oxo, 

ammosulfonyl, 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 alky! and alkylsulfonylamino. 

|O0332] 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 alkylsulfonylamino. 

[00333] In some embodiments, each R1 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, am ino, nitro, azido, oxo. 

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

and aminocarbonyl. 
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[00334]In some embodiments, each R1 is independently selected alkylcarbonyl. 

[00335] In. some embodiments, each K1 is independently selected aminocarbonyl 

B18. Substituent KJ. 

[00336] Each R'! is independently selected from the group consisting of carbocyciylsulfonylamino, 

heterocyclylsulfonylamino, alkylcarbonyl amino, alkenylcarbonyiamino. alkynylcarbonylamino, 

alkyloxycarbonylamino, alkenyloxycarbonyJamino, alkynyloxycarhonylamino, alkylsulfonylamino. 

alkenylsulfonyiamino, alkynylsulfonylamino. aminocarbonylamino, alkyloxycarbonylammoimino, 

aikyisulfonyiaminoimino, alkenylsuLfonylaminoiroino, and alkynylsulfonylammoimino, wherein: 

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

independently selected from the group consisting of carbocyclylalkyl heterocyciylalkyl, 

alkylcarbonyloxy, aminocarbonylalkyl alkyl alkenyl, alkynyl, alkylcarbonyl, alkenylcarbonyl, 

alkynylcarbonyl, alkyloxycarbonyl alkyloxyalkyloxycarbonyl, alkylcarbonyioxyalkyl and 

alkylsuifonyl, wherein: 

(1) the carbocyclyl portion of the carbocyclylalkyl and the heterocyciyl portion 

of the heterocyciylalkyl optionally are substituted with one or more substituents 

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

hydroxy, alkyloxy, alkenyioxy, alkynyloxy. halo, nitro, cyano, azido, oxo. and amino, 

and 

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

one or two substituents independently selected frora 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 wo substituents independently 

selected from the group consisting of alkyl, alkenyl, alkynyl, alkyloxy, alkenyioxy, 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, alkenyioxy, 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. 

[00337] In some embodiment, each R'' is independently selected from the group consisting of 

carbocyclylsuifonylamino, heterocyclylsulfonylamino, alkylcarbo.nylam.ino, alkenylcarbonylamino, 

alkynylcarbonylamino, alkyloxycarbonylamino, alkenyloxycarbonylamiiio, alkynyloxycarbonylamino, 

alkylsulfonylamino, alksnylsulfonylamino, alkynylsulfonylarnino, aminocarbonylamino, 

alkylsulfonyiaminoimi.no. alkenylsulfonylaminoimino, and alkynylsulfonylaminoimino, wherein: 

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

independently selected from the group consisting of carbocyclylalkyl, heterocyciylalkyl, 

alkylcarbonyloxy, aminocarbonylalkyl, alkyl, alkenyl, alkynyl, alkylcarbonyl, alkenylcarbonyl, 

alkynylcarbonyl, alkyloxycarbonyl, alkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and 

alkylsuifonyl, wherein: 

(1) the carbocyclyl portion of the carbocyclylalkyl and the heterocyciyl portion 

of the heterocyciylalkyl optionally are substituted with one or more substituents 

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

hydroxy, alkyloxy, alkenyioxy, alkynyloxy, halo, nitro, cyano, azido, oxo, and amino, 

and 

(2) the amino portion of the aminocarbonylalkyl 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, alkenyioxy, 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. alkenyioxy, 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; and 

[00338] In some of the above embodiments, each RJ is independently selected from the group consisting 
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of carbocyclyisulfonylamino, heterocyclylsulfonylamino, alkylcarbonyiamino. alkenyicarbonylamino, 

alkynylcarbonylamino, alkyloxycarbonylamino, alkenyioxycarbonylamino, alkynyloxycarbonylamino, 

alkylsulfonylamino, alkenylsulfonylamino. alkynylsulfonyiamino, ammocarbonylamino, 

alkylsuifonylarmnoimiiio, aikenylsuifonylamixioimino, and alkynylsulfonylaminoimino, wherein such 

substituents are not substituted. 

[00339] In some embodiments, each RJ is Independently selected from the group consisting of 

carbocyclylsuifonylamino, heterocydylsulfonylamino, alkylcarbonyiamino. alkyloxycarbonylamino, 

aikylaulfonylamino, aminocarbonylamino, and alkylsulfonylamraoimmo, wherein: 

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

independently selected from the group consisting of carbocyclylalkyl. heterocyciylalkyl, 

alkylcarbonyloxy, aminocarbonylalkyl, alkyl. alkylcarbonyl, alkyloxycarbonyl, 

alkyhxypJkyloxycarhonyl, alkyicarbonyloxyalkyl, and alkylsuifonyl, wherein: 

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

of the heterocyciylalkyl optionally are substituted with one or two substituents 

independently selected from the group consisting of alkyl, carboxy. hydroxy, alkyloxy, 

halo, nitro, cya.no, oxo, and amino, and 

(2) the amino portion of the aminocarbonylalkyl 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. 

[00340] In some embodiments, each RJ is independently selected from the group consisting of 

carbocyclylsuifonylamino, heterocydylsulfonylamino, alkylsulfonylamino, and alkylsulfonylaminoimino, 

wherein: 

56 



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

independently selected from the group consisting of carbocyclylalkyl, heterocyciylalkyl, 

alkylcarbonyloxy, aminocarbonylalkyl, alkyl, alkylcarbonyl, alkyloxycarbonyl, 

aikyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsuifonyl, wherein: 

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

of the heterocyciylalkyl 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 aminocarbonylalkyl 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 

[00341] In some embodiments, each RJ is independently selected from the group consisting of 

carbocyclylsuifonylamino, heterocyclylsulfonylamino, alkylsulfonylamino. and alkylsiilfonylaminoimino, 

wherein: 

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

independently selected from the group consisting of carbocyclylalkyl, heterocyciylalkyl, 

alkylcarbonyloxy, aminocarbonylalkyl alkyl, alkylcarbonyl, alkyloxycarbonyl, 

aikyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsuifonyl, wherein: 

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

of the heterocyciylalkyl 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 
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(2) the amino portion of the aminocarbonylalkyl optionally is substituted with 

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

alkenyl. and alkynyl. 

[00342] In some embodiments, each RJ is independently selected from the group consisting of 

carbocyclylsuifonylamino, heterocyclylsulfonylamino, alkylsulfonylamino, and alkylsulfonylarmnoimmo, 

wherein: 

the alkyl portion of the alkylsulfonylamino and aikyLsulfonyiaminoirnino 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. 

[003431 In some embodiments, each RJ is independently selected from the group consisting of 

carbocyclylsuifonylamino, heterocyclylsulfonylamino, alkylsulfonylamino, 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. 

[00344] In some embodiments, each RJ is independently selected from the group consisting of 

carbocyclylsuifonylamino 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. 

[00345] In some embodiments, each RJ is independently selected from the group consisting of 

alkylsulfonylamino, alkenylsulfonylamino, alkynylsuifonylamino, and alkyisulfoiwlaminoimino, 

wherein: 

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

independently selected from the group consisting ofcarbocychialkyi, heterocyciylalkyl, 

alkylcarbonyloxy, aminocarbonylalkyl, alkyl, alkylcarbonyl, alkyloxycarbonyl, 

alkyloxyaikyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsuifonyl, wherein; 

(I) the carbocyclyl portion of the carbocyclylalkyl and the heterocyciyl portion 

of the heterocyciylalkyl optionally are substituted with one or two substituents 

independently selected from the group consisting of alkyl, carboxy. hydroxy, alkyloxy, 
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halo, nitro, cyano, oxo, and amino, and 

(2) the amino portion, of the aminocarbonylalkyl 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. 

:0O346] In some embodiments, each RJ is an independently selected alkylsulfonylamino, wherein: 

(a) the amino portion of the alkylsulfonylamino optionally is substituted with a 

substituent independently selected from the group consisting of carbocyclylalkyl., 

heterocyciylalkyl. alkylcarbonyloxy, aminocarbonylalkyl, alkyl, alkylcarbonyl, alkyloxycarbonyl, 

alkyloxyalkyloxycarbonyl. alkylcarbonyloxyalkyl, and alkylsuifonyl, wherein: 

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

of the heterocyciylalkyl 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 aminocarbonylalkyl 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 alkylsulfonylamino 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, 

[00347] In some embodiments, each RJ is an independently selected alkylsulfonylamino, wherein: 

the amino portion of the alkylsulfonylamino optionally is substituted with a substituent 

independently selected from the group consisting of carbocyclylalkyl, heterocyciylalkyl, 

alkylcarbonyloxy, aminocarbonylalkyl, alkyl, alkylcarbonyl, alkyloxycarbonyl, 
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alkyioxyalkyloxycarbonyl, alkylcarbonyloxyalkyl and alkylsuifonyl, wherein: 

(1) the carbocyclyl portion of the carbocyclylalkyl and the heterocyciyi portion 

of the heterocyciylalkyl 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 aminocarbonylalkyl optionally is substituted with 

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

alkenyl, and alkynyl 

[00348] In some embodiments, each RJ is an independently selected alkylsulfonylamino, wherein: 

the amino portion of the alkylsulfonylamino optionally is substituted with a substituent 

independently selected from the group consisting of carbocyclylalkyl. heterocyciylalkyl, 

alkylcarbonyloxy, aminocarbonylalkyl alkyl alkylcarbonyl, alkyloxycarbonyl 

alkyioxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsuifonyl 

[00349] In some embodiments, each R'1 is an independently selected alkylsulfonylamino, wherein; 

the alkyl portion of the alkylsulfonylamino 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. 

[00350]In some embodiments, each RJ is an independently selected alkylsulfonylamino, wherein: 

the alkyl portion of the alkylsulfonylamino 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. 

[00351]In some embodiments, each RJ is an independently selected alkylsulfonylamino. In some such 

embodiments, each is methylsulfonyianuno. 

[00352] In some embodiments, each RJ is an independently selected alkylsulfonylaminoimirso, wherein: 

(a) the amino portion of the alkylsuifonylaminoimmo optionally is substituted with a 

substituent independently selected from the group consisting of carbocyclylalkyl, 

heterocyciylalkyl, alkylcarbonyloxy, aminocarbonylalkyl alkyl alkylcarbonyl, alkyloxycarbonyl, 

alkyioxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsuifonyl, wherein: 

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

of the heterocyciylalkyl optionally are substituted with one or two substituents 
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independently selected from the group consisting of alkyl, carboxy, hydroxy, alkyloxy, 

halo, nitro, cyano, oxo, and amino, and 

(2) the amino portion of the aminocarbonylalkyl 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 alkylsulfonyiaminoimino 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. 

[00353] In some embodiments, each R'J is an independently selected alkylsuifonylaminoimmo, wherein: 

the amino portion of the aikylsulfofiylammoimino optionally is substituted with a 

substituent independently selected, from the group consisting of carbocyclylalkyl, 

heterocyciylalkyl, alkylcarbonyloxy, aminocarbonylalkyl, alkyl, alkylcarbonyl, alkyloxycarbonyl, 

alkyioxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsuifonyl, wherein: 

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

of the heterocyciylalkyl 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 aminocarbonylalkyl optionally is substituted with 

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

alkenyl, and alkynyl. 

[00354] In some embodiments, each RJ is an independently selected alkylsuifonylaminoimmo, wherein: 

the amino portion of the alkylsuifonylaminoimmo optionally is substituted with a 

substituent independently selected from the group consisting of carbo'^clyialkyl, 

heterocyciylalkyl, alkylcarbonyloxy, aminocarbonylalkyl, alkyl, alkylcarbonyl, alkyloxycarbonyl, 

alkyioxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsuifonyl. 

[0G355JIn some embodiments, each RJ is an independently selected alkylsulfonylamino imino, wherein: 

the alkyl portion of the alkylsuifonylaminoimmo 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. 

[00356] In some embodiments, each RJ is an independently selected alkyisiilfonylammcimirio, wherein: 

the alkyl portion of the alkylsuifonylaminoimmo 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. 

[00357] In some embodiments, each RJ is an independently selected alkylsulfoiiyiaminoimino. In some 

such embodiments, each RJ is methylsiiifonylaminoimino. 

[00358] In some embodiments, each RJ is independently selected from the group consisting of 

alkylcarbonyiamino 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. 

B19. Substituent RK. 

[00359] Each RK is independently selected from the group consisting of aminosulfonyl, alkylsuifonyl. 

alkenylsulfonyl, and alkynylsuifonyl, wherein: 

(a) the alkylsuifonyl, alkenylsulfonyl and alkynylsuifonyl optionally are substituted with 

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

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

alkynyloxycarbonyi, alkylcarbonyloxy, alkenyicarbonyloxy, alkynylcarbonyloxy. alkyloxy, 

alkenyioxy, 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. 

[00360] In some of the above embodiments, each R!C is independently selected from the group consisting 

of aminosulfonyl, alkylsuifonyl, alkenylsulfonyl, and alicynylsulfbiiyl, wherein such substituents are not 

substituted. 

[00361] In some embodiments, each RI,U is independently selected from the group consisting of 

aminosulfonyl and alkylsuifonyl, wherein: 

(a) the alkylsuifonyl optionaily is substituted with one or tvvo substituents independently 

selected from the group consisting of carboxy, hydroxy, halo, amino, nitro, oxo, aminosulfonyl, 
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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, each. RK is independently selected from the group consisting of 

aminosulfonyl and alkylsuifonyl. 

C Embodiments of Compounds of Formula L 

f00363} Various embodiments of substituents R1, R2, R3, R", RS, L> R\ RB, RC, RD, R6, RES RF, RG, RHS 

RE, RJ, and RK have been discussed above. These substituent embodiments can be combined to form 

various embodiments of compounds of formula I. All 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. 

[00364] In some embodiments, the compounds of formula I correspond in structure to formula I-LO: 

R! 

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

carbon bond; 

R3 is selected from the group consisting of hydrogen and methyl; 

R2 is selected from the group consisting of hydrogen and halo 

R3 is selected from, the group consisting of hydrogen and halo; 

R4 is selected from the group consisting of CrC4-alkyl5 C3~C5~carbocyclyL and 5-6-membered 

heterocyciyi, wherein: 

(a) the Cj-Gj-alkyl optionally is substituted with up to three substituents independently 

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

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

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

alkylsu Ifony lamino: 

Rs is selected from the group consisting of hydrogen, hydroxy, alkyloxy, and halo; 
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R6 is selected from the group consisting of Cs-C6-carbocyclyl, 5-6-membered heterocyclyl, fused 

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

two, or three substituents independently selected from the group consisting of RE, RF, R\ RJ, and Rlc; 

each RE is independently selected from the group consisting of chioro, fiuoro, nitro, hydroxy, 

oxo, carboxy, amino, imino, aldehydo, and alkylamino; 

each RF is an independently selected aikyi 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, alkylsuifonyl, and 

alkylsulfonylamino; 

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, alkyioxyaikyi, alkylsuifonyl, and alkylsulfonylamino; 

each RJ is independently selected from the group consisting of alkylsulfonylamino, 

alkenylsulfonyiamino, alkynylsuifonylamino, and alkylsuifonylaminoimmo, wherein; 

(a) the amino portion of sue-]} substituents optionally is substituted with a substituent 

independently selected from the group consisting of carbocyclylalkyl, heterocyciylalkyl, 

alkylcarbonyloxy, aminocarbonylalkyl., alkyl, alkylcarbonyl. alkyloxycarbonyl, 

alkyioxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsuifonyl, wherein: 

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

of the heterocyciylalkyl optionally are substituted with one or two substituents 

independently selected from the group consisting of alkyl, carboxy, hydroxy, alkyloxy, 

ha.lo, nitro, cyano, oxo, and amino, and 

(2) the amino portion of the aminocarbonylalkyl 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 
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each RK is independently selected from the group consisting of aminosulfony] and alkylsuifonyl, 

wherein: 

(a) the alkylsuifonyl optionaily 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, heterocyciyl, cyano, and 

aminocarbonyl; and 

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

selected alkyl 

[003651 'n some embodiments, in the compounds of formula I: 

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

carbon bond; 

Rs is selected from the group consisting of hydrogen and methyl; 

R2 is selected from the group consisting of hydrogen and halo; 

R3 is selected from the group consisting of hydrogen and halo; 

R4 is selected from the group consisting of CpQ-alkyl, C3-C6-carbocyclyl, and 5-6-membered 

heterocyclyl, wherein: 

(a) the C>-C4-alkyl optionally is substituted with up to three substituents independently 

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

(b) the C_rC6-carhocyclyl and 5-6-membered heterocyclyl optionally are substituted with 

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

alkylsulfonylamino; 

R5 is selected from the group consisting of hydrogen, hydroxy, alkyloxy, and halo; 

L is selected from the group consisting of C(R.A)-C(Rf3)5 ethylene, and cyclopropyl-l,2-ene; 

one of RA and RB is hydrogen, and the other is selected from the group consisting of hydrogen, 

methyl, methoxy, and halo; 

Rc is selected from the group consisting of Cs-Q-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 RR, RF. and RJ; 

each RE is independently selected from the group consisting of chloro, fiuoro, 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 amino, imino, and aminosulfonyl optionally are substituted with one or two 

substituents independently selected from the group consisting of alkyl, alkylsuifonyl, and 
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alkylsulfonylamino; 

each R1 is independently selected from the group consisting of alkylcarbonyl and aminocarbonyl, 

the aminocarbonyl optionally is substituted with a substituent selected from the group 

consisting of alkyl, alkyioxyaikyi, alkylsuifonyl, and alkylsulfonylamino; and 

each R'! is independently selected from the group consisting of alkylsulfonylamino, 

alkenylsulfonylamino, alkynylsti3fony 1 amino, and alkylsuifonylaminoimmo, wherein: 

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

independently selected from the group consisting of carbocyclylalkyl, heterocyciylalkyl, 

alkylcarbonyloxy, aminocarbonylalkyl, alkyl, alkylcarbonyl, alkyloxycarbonyl, 

alkyioxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsuifonyl, wherein: 

(1) the carbocyclyl portion of the carbocyclylalkyl and trie heterocyclyl portion 

of the heterocyciylalkyl optionaily are substituted with one or two substituents 

independently selected from the group consisting of alley!, carboxy, hydroxy, alkyloxy, 

halo, nitro, cyano. oxo, and amino, and 

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

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

alkenyl, and alkynyl 

(b) the allcyi, 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, heterocyciyi, 

and cyano, wherein: 

00366] In some embodiments, the compounds of formula I correspond in structure to formula I-L0: 

wherein: 

the amino optionally is substituted with one or two substituents independently 

selected from the group consisting of alley! arid alkyloxy, wherein the alkyl optionally is 

substituted with one or more hydroxy. 

(I-LO) 

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

Il! is hydrogen.; 

R2 is selected from the group consisting of hydrogen and halo 

R3 is hydrogen; 

R4 is tert-butyl; 

R5 is selected from the group consisting of hydrogen, hydroxy, methoxy, and halo; 

R6 is a fused 2-ring carbocyclyl selected from the group consisting of naphthalenyl, 

dihydronaphthalenyl, tetrahydronaphthalenyl, hexahydronaphihaleriyl, octahydronaphthalcnyl, 

decahydronaphthalenyl. indenyl, dihydroindenyl, hexahydroindenyl, octahydroindenyl, pentalenyl, 

octahydropentaJenyl, and hexahydropentalenyl, wherein each such substituent is substituted with a 

substituent selected from the group consisting of RF and KJ; 

RF is alkylsulfonylaminoalkyl; and 

RJ is alkylsulfonylamino. 

[00367] Examples of compounds of formula I (and salts thereof) are shown in Tables ] through 38 below. 

The synthesis examples below provide step-by-step preparation instructions for some of these 

compounds. The remaining compounds were prepared utilizing the general method-of-preparation 

discussion, specific synthesis examples below, and/or the discussion throughout this application. 

TABLE 1 

r substituent(s) as described 
z3 ui the tabic beiow 

compound substituent(s) 
IA-L0-1.1 -4.-C(H)-NN(H)SC0),CH3 

IA-LO-1.2 ^4-C(CH3)=NN(H)S(0)2CH3 

IA-L0-L3 ~3-F and -4-C(H)-lMN(H)S(0}2CH3 and -5-F 

IA-L0-L4 -3-F and -4~C(H)=NN(H)S(0)2CH3 

IA-LO-1.5 -3-C(H)-NN(H)S(0)2CH3 and -4-OCH3 

IA-LG-1.6 ~2~F and -3-F and -4-C(H)=KN(H)S(0)2CH3 

IA-L0-1.7 -3-C(H)=NN(H)3(0)2CH3 

IA-LO-1.8 -3-C(CH3)=KN(H)S(0)2CH3 
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substituent(s) as described 
in the tahle below 

compound subslitsient(s) 
IA-L0-1.9 -3-N(H)S(0)2CH3 

lA-LO-LlO -3-N02 

fA-L0-i.il -4-N02 

TABLES 

j —— substituent(s) as described 
in the table beiow 

compound substituent(s) 

IB-LO-1.1 -4-C(H)=KN(H)S(0)2CH3 

IB-LO-1.2 -4-N(H)S{0)2CH3 

IB-LO-1.3 -3-F and ^-C(H)=NN(H)$(0)2CH3 

IB-L0-L4 -4-C(H)3C(H)2N(H)S(0);CH3 

IB-LO-1.5 ~4~C(CH3rNN(H)S(0)aCH3 

IB-LO-1.6 ^3^C(H)-NN(H)S(OJ2CH3 and -4~0CIL 

XB-UM.7 ~4~N(H)C(0)N(H)S(0)2CH3 

IB-LQ-1,8 -4.-C(0)M{H)^CH)S(0)2CH3 

IB-LO-1.9 -3-C(CH3)=NN(H)S(0)2CH3 

IB-L0-1.10 -3-C(H)=MN(H)S(0)2CH3 
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TABLE 4 

compound R6 compound 
rma/rinu structure siibstituent(s) 

IA-L9-2.1 benzimidazoI-2-yl - 5 ~N (H) S (0)2CH3 

IA-LO-2.2 ben.zthiazoI-2-yI -6-N(K)S(0)2CH3 

IA-LQ-2.3 benzthiazo)-2yI 

IA-LO-2.4 benzthiazol-2-yl O-N(H)S(0)2CH3 

IA-LO-2.5 benzoxazoi-2-y! -6-N(H)S(0)2CH3 

IA-LO-2.6 henzoxazoi-2-y] 

IA-LO-2.7 benzoxazol-2-yl -5-N02 

LA-L0-2.8 benzoxazol-2-yl -5-N(H)S(0)2CH3 

IA-LO-2.9 naphthaIen-2-yl -6-N(H)S(0)2CH3 

IA-LQ-2.10 benzimidazol-2-yl -5-N[S(0)2CH332 

TABLE 5 

compound R4 R5 substituent(s) 

IB-L0-2J -C(CH3)3 -OCH3 -H 

IB-LO-2.2 ~C(CH3)3 -OCH3 -OCHa 

IB-LO-2.3 -C(CH3)3 ~OCH3 -N(H)S(0)2CH.3 

IB-LO-2.8 -C(CH3)3 -H -N{H)S(0)2CB:3 

IB-LO-2.14 •C(CH,b -CI -N(H)S(0)2CH3 

IB-LO-2.23 -C(CH3)3 ~QC(H)2CH3 -N(I^)S(0)2CH3 

IB-LO-2.52 | ~C(CH3)2C(H)2C(H)3 
I 

-OCH3 -N(H)S(G)2CH3 
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compound R4 Rs j substiimnt(s) j 
IB-LG-2.53 -OCHj -N(H)S(0)2CH3 

IB-L0-2.54 -C(CHS)3C(H)2OH -OCH3 ~N(H)S(G)2CH3 

IB-L0-2.56 -CF3 -OCH3 -N(H)S(0)2CH3 

IB-LO-2.57 -OCH3 -N(H)S(0)2CH3 

'054,0-2.58 vO- -OCH3 -N(H)S(0)2CH3 

IB-L0-2,59 furan-2-yI -OCH3 ~N(H)S(0)2CH3 

IB-L0-2.60 -C(F)2CF3 -OCH3 -N(H)S(0)2CH3 

XB-L0-2.61 f"\ | -0CH3 -N(H)S(G)2CH3 

IB-LO-2,64 furan-3-y! -OCH.3 -NCii)S(0)2CH3 

IB-L0-2.66 ~C{CH3)2C(H)20CH3 -OCHj ~N(H)S(0)2CH, 

IB-LO-2.68 -S(0)2CH3 -OCH3 ~N(H)S(0),CH3 
~ 

, IB-LO-2.69 -Br -OClh -N(H)S(0)2CH3 

IB-L0-2.70 -C(CH3)2C(0)QCH3 -OCH3 -N(H)S(0)2CH3 

IB-L0-2.71 phenyl -OCH3 ~N(H)S(0)2CH3 

IB-LO-2.72 ~C(0)0CH3 -OCH3 -N(H)S(0)2CB3 

XB-LO-2.73 -OCH3 -N(H)S(0)2CK3 

XB-LO-2.74 ! ~GCH3 -N(H)S(0)2CH3 

. IB-LO-2.75 -N(H)S(0)2CH3 -OCH3 -N(H)S(0)2CH3 

1B-LG-2.76 v 
H 

~OCH3 ~N(H)S(0)2CH3 

IB-LO-2.77 -C(CH3)2C(0)0H -OCHg "N{H)S(0)2CH3 

IB-L0-2.7S -C=CSi(CH3)3 j -OCRs 
I 

-N(H)S (0}2CH3 
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TABLE 6 
substituents) as described 
in the table below 

compound R5 SHbstitueat(s) 

IB-LO-2.4 

! 
o 

; 
Q

 
I 

-NN(H)S(0)2CH3 

TB-L0-2.7 -H =NN(H)S(0)2CH3 

IB-LO-2.9 -OCH3 (S) -C(H)2N(K)S(0)2CH3 I 

1B-L0-2.10 -OCFIJ (R) -F and -C(H)2N(H)S(0)2CH3 | 

IB-L0-2.I2 -OCH3 -F and -C(H)2N<H)S(0)2CH3 

IB-L&-2.1.S 

j 

' . ̂ 

iS 'U
 jO i (R)--C(H)2N(H)S(0)2CH3 

IB-LO-2.17 
u 0
 

L ' -C(Fr)2N(H)S(0)2CH3 

XB-L0-2.20 -OCH3 (S) -F and -C(H)2N(FI)5(0)7CH3 | 

I8-L0-2.22 -OCH3 (S)^(CH3)2N(H)S(0)2CH3 ; 

IB-LO-2,24 -OCH3 -NN(H)C(0}0CH3 

1B-L0-2.25 

1 
1 

; 
1 

o- O
: 

>
rl'

 
srf-

l ; 

i 

-CH3 and -C(H)2N{tI)S(0)2CH3 

IB-LO-2.29 -OCH3 ~C(CFI3)2N(FI)S(0)2CH3 

IB-LO-2.31 

1 6
 

0
 

*T
< -N(H)^(FI)S(0)2CH3 

IB-LO-2.34 -OCH3 -C(0)N(H)S(0)2CH3 IB-LO-2.34 

-OCH3 -OH 

| XB-LO-2.37 | ~QCH3 (R) ^(Cti3)2N(H)S(0)2CH3 

j IB-LO-2.44 j -OCH3 

1 f 

-N(H)S(0)2CH3 

IB-LO-2.50 -OCFI3 -0 
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TABLE 7 

subs£ituent(s) as described 

compound R4 it substituenfc(s) 

IB-LO-2.51 fS -OCH3 -NN(H)S(0)2CH5 

IB-LO-2.55 £uran-2-yl ~OCH3 
. 

-NN(inS(OU;H, 

compound R6 S substxtnent(s) 
IB-L0-2.il -OCH3 C(H)2N(H)S(0)2CH3 

JB-LO-2.21 -OCH3 -C{H),N(CH3)S{0)2CH3 

IB-L0-235 -CI -C(H)2N{H)5(0)2CH3 

subst.ituenl(s) as described 
in the table below 

OYNY° 

compound R4 substi tuent(s) 
JB-LO-2.13 -C(CH3)3 1 -C(H)2N(H)S(0)2CH3 

IB-LO-2.16 -C(CH3)3 -C(H)2N(CH3)S(0)2CB3 
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compound R4 substituentfs) 
JB-LO-2.41 -C(CH,)j -C(CH3)2N(H)S(0)2CPI3 

IB-LO-2.62 -C(H)2N(H)S(0)2CH3 

IB-LO-2.63 

& 

-C(H)2NCH)S(0)2CH3 

IB-LO-2.65 furan-2-y] -C(H)2N(H)S(0)2CH3 

IB-LO-2.67 furan-3-yl ~C(H)2N(H)SCO)3CH3 

TABLE 1 0 

H fy-i. 
substituents) as described 
in the table below 

coixxpoii&d. substteuent(s) 
IR-LG-2.18 "C(II)2N(H)S(0)2CH3 

IB-LO-2.42 -CH3 

substituents) as described 
in the tabie below 

compound substituent(s) 
IB-LO-2.27 -NH2 

EB-LO-2.28 -N(H)S(0)2CH3 

IB-L0-2.33 -H 

IB-LO-238 ~C1 

IB-LG-2.39 -NH2 

IB-LO-2.46 -N(H)C(H)2 C(H)2CH3 
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o 
NH 

N'^O 

H 

,o .^_//N owo 
:s" 

—N ^ 
H 

-LO-2.45 

HN-S: 
I! 

rO 

-LO-2.79 

IB-LO-2 

.1! substituents) as described 
in the table below 

compound R5 RB sabstituent(s) 

IA-L1-1.3 -OCH3 -CI ~4~N(B)5(0)2CH3 [Z] 

JA-L1-1.4 -OCH3 -F ~4-N(H)S(0)2CH3 [Z] 

IA-L1-1.5 -OCH3 -F -4-K(H)S(0)2CH3 [E] 

IA-L1-1.6 1 
i 

0
 

: 
O

 
i 

-CH3 -4-N(H)S(0)2CH3 [E] 

IA-L1-1.9 -OCH3 -H -4-N(H)S(0)2CH3 [E] 

IA-L1-1.10 ~OCH3 -H -4-N(H)S(0)2CH3 [Z] 

JA-Ll-1.11 -OCH3 -H -4-N[C(0)CH3]S(0)2CH3 [E] 

1A-LX-U2 -OCH3 -H -4-F [E] 

75 



compound R5 substituent(s) 

IA-U-U3 -OCH3 -H -4-NH2 [E] 

IA-L1-1.14 ~QCH3 -H -4-OCH3 [E] 

TA-L1-1 16 -H -H -4~N(H)S(0)2CH3 [E] 

IA-LI-1.17 -OCH3 -OCH3 -4-N(H)S(0)2CE.3 [Z] 

IA-L1-U8 -OCH3 -H — [E] 

XA-L1-1.2G -OCH3 -H ~4-N(H)S(0)2CH3 [Z] 

IA-LM.21 -OCH3 -F -4-N(H)S(Q)2CH3 [Z]:[E] (3:1) 

IA-L1-1.22 -OCH3 -H -4-N02 [E] 

IA-L1-L23 -OCH3 -CI -4-N02 [Z] 

XA-L1-1.24 -OCI-I3 -CH3 -4-N02 [E] 

[ IA-L1-L25 -H -4-NO2 [E] 

U-Ll-1.26 -OCH3 -3-F aad ~4~N(H)S(0)2CH3 [E] 

i XA-LI-1.27 
L _ _ 

-OCHs TT : -ri 
j 

-2-OCH3 and -4-N(H)S(0)2CH3 [EJ 

substituent(s) as described 
in the table below 

compound substituent(s) 
IB-Ll-l.l -4~N(H)S(0)2CH3 [E] 

IB-Ll-1,4 ~2~C(0)0H and -4-N(H)S(0)2CH, [E] 

IB-L1-1.5 -3-F and -4~N(H)S(Q)2CB3 [E] 

XB-L1-1.6 -2~C(0)H and -4-N(H)S(G)2CH3 [E] i 

IB-LM.7 -2~C(0)0CH3 and ~4-N(H)S(0)2CB3 [E] 

IB-L1-1.8 -2-C(H)=N(OH) and -4-N(H)S(0)2CH3 [E] 

IB-L1-1.9 -2-C(0)N(H)CH2CH20CH3and -4-N(H)S(0)7CH3 [E] 

IB-Ll-1,10 -2-CHjOH and -4-N(H)S(0)2CH3 [E] 

IB-LI-1.11 -2~C(Q)GC(H)2CH3 and -4-N(H)S(0)2CH3 [E] 

IB-U-1.13 ^»C(H)2OCH3 and 4-N(H)S(0);CH3 [E] 

XB-L1-1.14 -2-C(0)N(CH3}2 and -4-N(H)S(OhCH3 [E] 

76 



compound substituent(s) 
IB-L1-1.15 -2-CH3 and -4-N(H)S(0)2CH3 and -5-F [E] 

JB-L1-1.16 imidazol-2-yl and -4-N{H)S(0)2CH3 [E] 

IB-Ll-1,17 -2-C(0)N(H)CH3 and -4-N(H)S(0)2CH3 [E] 

IB-L1-1.I8 V 
2AX) 

I and -4 -N(H)S(0)2CH3 [E] 

IB-L1-1.19 -2-C(H)=NOCH3 and ~4-N(H)S(0)2CH3 [E] 

IB-L1-1.21 -2-C(0)NH2 and -4-N(H)S(0)2CFI3 [E] 

IB-L1-1.22 0 
1 

-2 ^ 
and -4-N(H)S(0)2CB3 [E] 

IB-L1-1.23 0 

-2 Ap 
and -4-N(H)S(0)2CH3 [E] 

IB-Ll-1.24 -2-C(O)N(CH:,)C(H)2CCH)20CH3 and -4-N(H)S(0)2CH3 [E] 

IB-L1-1.25 ~2-C(H)2QC(H)(CH3)? and -4-N(H)S(0)2CH, [E] 

IB-L1-1.26 J3 
~2 ° and -4~N{H)S((.))2CH3 [E] 

EB-L1-1JI7 

-—/ and ~4-N(H)S(0)2CIi3 [E] 

IB-LX-1.28 -2-NH, and -4-N(B)S(0)2CH3 [E] 

| IB-L1-.1.29 
! 
j 

-2 vA 
OH and -4-N(H)S(0)2CH3 [E] 

f m-Li-m -2~CCH)3N(H)C(H)2C(]ri)2C(H){CH3)2 and 4-N(H)S(0)2CH3 [E] 

i IB-Ll-1.32 -2"N(H)C(0)0C(CH3}3 and -4-N(H)S(0)2CH3 [E] 

IB-L1-1.33 -2 
and -4-N(H)S(0)2CH3 [E] 

IB-L1-L34 -4-N(H)S(0)2C'H3 [Z] 
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y O' 
R4 

compoimd ! R4 

IB-LM.45 -C(CH3)2C(H)2OH EE] 

IB-Ll-i.46 furan-2-yl [E] 

IB-L1 -1-47 

IE] 

IB-L1-1.48 >0 ' 
^ [E] 

IB-LM.49 -S(0)2CH3 [El 

IB-L1.-1.50 tura:o-3~yl [E] 

IB-L1-1.51 -I[EJ 

IB-L1-1.52 -Br [E] 

: IB-L1-1.S3 pyridin-3-yI [E] 

m-Li-1.55 pyridin-4-yI [E] 
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compound K5 Rb 

ring/ring structure sxibstituent(s) 

IA-L2-U -H phenyl -4-N(H)S(0)2CH3 

IA-L2-1.2 -H phenyl -2-CH3 and -4-N(H)S(0)2CH3 

XA-L2-I.3 -H phenyl -2-CI and -4-N(H)S(0)2CH3 

IA-L2-1.4 l O
 

O
 

J-
fH

 

phenyl — 

IA-L2-1.26 -OCH3 pyridin-3-yl -6-N(H)S(0);,CH3 

IA-L2-1.7 -GCH3 phenyl -3-N(H)S(0)2CH, 

IA-L2-L8 -OCHa phenyl -4-N(H)S(0)2CH3 

IA-L2-1.9 »OCH3 phenyl -2-CH3 and -4-N(H)S(0)2CH3 

IA-L2-1.10 -OCH3 phenyl -3-CH3 and -4-N(H)S(0)2CH3 

IA~L-2-l.ll -OCHj phenyl 2-C(H)2C(H)3 and -4-N(H)S(0)2CH3 

IA-L2-I.12 -OCH3 phenyl -2-F and -4-N(H)S(0)2CH3 

1A-L2-1.13 -OCH3 phenyl ~3~F and -4-N(H)S(0)2CH3 . 

IA-L2-1.14 -OCH3 phenyl -2-Cl and -4-N(B)S(0)2CH3 

IA-L2-1.I5 -OCH3 phenyl -3-C1 and -4-N(H)S(0)2CH3 

IA-L2-1.16 -OCH3 phenyl -2-OCH3 and -4-N(H)S(0),CH3 

IA-L2-1.17 ! 6
 

i 
Q

 
: 

phenyl -3-OCF3 and ~4~N(H)S(0)2CH3 

IA-L2-1.I8 -GCH3 phenyl -2~CF3 and -4-N(H)S(0)2CH3 

IA-L2-L19 ~OCH3 phenyl -3-CF3 and -4-N(H)S(0}aCH:< 

IA-L2-1.20 6 0
 

K
 

phenyl -2-CH3 and-4^N(H)S(0)2CH3 and -5-F 

IA-L2-1.21 -OCH3 phenyl -2-CI and -3-F and -4-N(H)S(0)2CH3 

IA-L2-1.22 -OCH3 phenyl -2~CF3 and 4^(B)S(Q)2CFI3 and -5-F 

IA-L2-1.24 -OCH3 pyridin-2-yl -3-CH3 and -5-N(FI)S(0)2CH3 

IA-L2-1.25 -GCH3 pyridin-2-yl O~N(H)S(0)2CH3 

IA-L2-I.26 -OCH3 pyridin-3-yl S -6-N(H)S(0)2CH3 [C(F)3C(0)OH salt] 
1 
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compound Rfc 

ring/rins structure ! substiluent(s) 
IB-L2-1.1 phenyl -2-CH3 and -4-]N(H)S(0)2CH3 

IB-L2-1.2 phenyl -2-CI and ~4-N(H)S(0)2CH3 

IB-L2-1.3 phenyl -2-CH3 and -4-H(i-I)S(Q)2CH3 and -5-F 

IB-L2-1.4 phenyl -3-F and 4~N(H)S(0}2eH3 and -5-F 

IB-L2-1.5 phenyl -2-CF;i and -4-'N(H)S(0)2CH3 and -5-F 

IB-L2-1.6 phenyl -2-OH and -4-N(H)S(0)2CH3 

IB-L2-1.7 phenyl -2-C/O3OCH.3 and -4-N(H)S(0)2CFf3 

TR-L2-1.8 pyridm-2-yl -5-N(H)S(0)2CH3 

' IB-L2-1.9 pyrazm-2--yl ~5~N(H)S(0)2CH3 

jQB-L2-1.10 phenyl ™2-CCCH3)J and -4-N(H)S(0)2CH3 

! IB-L2-1.U phenyl 0 

-2 

and -4-N(H)S(0)2CH3 

IB-L2-1.12 phenyl ~2~N(H)C(0)CH3 and -4-N(H)S(0)2CH3 
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TABLE 20 

compound R* subslituent(s) 
IA-L3-1.3 -OH — 

XA-L3-L4 ~OH -4-N(CH3)S(0)2CH5 

IA-L3-1.5 -OH -3-'N(H)S(0)2CH3 

IA-L3-1.6 -Oil -4-]N(H)S(0)2CH3 

XA-L3-1.7 -OH 4-N(H)S(0)2CH2CH(CH3)?, 

IA-L3-1.8 -OH •-4-N(H)S(0)2CH2CH2OCH3 

XA-L3-1.9 -OH -4-N(H)S(0)2CH2CF3 

IA-L3-1.10 I o; 
E

. 

-4-N(H)S(0)2pbenyl 

IA.-L3-1.H -OH ~3~C(H)2N(H)S(0)2CH3 

IA-L3-1.12 
! 

-OH -4-N(H)S(0)2CH2phenyl 
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compound substitaent(s) 
IA-L3-1.13 -OH 

H / n 
4 A \ 

0 0 \ 

XA-L3-3L14 -OH 
H i I 

-4 S. ^ ^ 
^\\ 

0 0 

IA-L3-I.I5 -OH -4-C(H.)2C(0)0B 

IA-L3-1.16 [ -OH -4~C(H)2S(0)2N(H)CH3 

IA-L3-1.17 -OH 4-OC(H)2C=N 

IA-L3-1.18 
] 

-OH -4-0C(H)2C(0)NH3 

IA-L3-L19 -OH •4~0S(0)2CH3 

IA-L3-1.20 -OH -2-S(0)2CH3 

IA-L3-1.21 -OH -4-S(0)2CB3 

IA-L3-1.22 -OH -2-S(Q)2NH2 

IA-L3-1J4 -OCH, — 

IA-L3-1.28 -OCH3 -2-C(H)2CH3 

IA-L3-1.30 -OCH:3 -4-C(H)2C(0)0H j 

IA-L3-1.31 -oca. 4-C(H)2S(0)2N(H)CH3 

IA-L3-L32 -OCH, -4-CF3 

IA-L3-1.33 -OCH3 -4-OH 

IA-L3-1.34 -OCH3 -2-OCH3 

IA-L3-L35 j -OCH3 
t 

-3-OCH3 

IA-L3-L36 -OCH3 -4-OCH3 

IA-L3-L37 -OCH3 -2-OC(H}2CH3 

IA-L3-1.38 -OCH3 -4~OC(H)2C=N 

IA-L3-1.39 -OCH3 -4-OC(H)2C(Q)NH2 

IA-L3-L40 -OCH3 -4-OCF3 

IA-L3-L41 -OCH3 -4-0S(0)2CH3 

IA-L3-L42 j -OCHa -4-C(0)CH3 

IA-L3-1.43 -OCH3 -4-C(O)C(H)2C(0)OC(H)2CH3 

IA-L3-1.44 ~OCH3 ~3-C(0)NH2 
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compound ~w substifsient(s) 
IA-L3-1.45 -OCH3 -4-F 

IA-L3-1.46 -OCH3 -4-C1 

IA-L3-1.47 -OCH3 -4-N(H)C(0)CH3 

IA-L3-1.48 -OCHj 4-N(B)C(0)C{H)20C(O)CH3 

IA-L3-1.49 -GCH3 -4-N(ff)C(0)0CH:, 

IA-L3-1.S0 -OCH3 ~4'N(H)C(0)0C(CH3)3 

IA-L3-1.51 -OCH3 -4-N(B)S(0)2CH3 

IA-L3-1.52 -OCH3 -4-N(H)SC0)^C(H}2CH(CH3)2 

5A-L3-1.S3 -OCH3 4-N(H)S(0)2C(H)2C(H}20H 

IA-L3-1.54 -OCHi -4-N(H)S(0)2C(H)?C(H}30 CH3 

IA-L3-1.55 ~OCH3 -4-N(H)S(0)2C(H)2CF3 

IA-L3-1.56 ~OCH3 -4-N(H)S(0)2C(H)2C(H)2N[C(H)2C(l-l)20H]2 

IA-L3-L57 -OCH.3 •4-N(H)S(0)2C(H)2phenyl 

IA-L3-X.S8 -OCHJ 
H i 

-4"L ^ //<*. 
0 0 

IA-L3-LS9 -OCH3 \=^N 
H / n A/° I 

-4 A \ ^ //W \ 
0 0 ^ 

Li.-L3-1.60 -OCH3 -4-N(H)S(0)2phenyI 

IA-L3-1.62 -OCH3 -4-N(CH3)S(0)2CH3 

IA-L3-X.63 -OCH3 -4-N [C(H)2CH3]S(0)2CH3 

IA-L3-1.64 -OCH3 ~4-N[C(H)2OC(0)CH3]S(0)2CB3 

XA-L3-1.65 -OCH3 -4-N[C(H)20C(0)C(CH3)3]SC0)2CH3 

1 s 
•< • 

-OCH3 

j,
 

°"
A

 <
] 
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compound S5 siibstitueiit(s) 
IA-L3-X.67 -OCHs 

//\\ 
0 0 

IA-L3-1.69 | -OCH, -4-N[C{0)CH3]S(0)2CH3 

LVL3-1.70 -OCHs -4-N[C(0)C(H}2CH3]SC0)2CH3 

IA-X3-L7.I -OCHs -4-N[C(0)C(H)2C(H)2CH3]S(0)2CH3 

U-L3-I.72 -OCH3 -4-N[C{0)C(H)(CH3)2]S(G)2CH3 

IA.-L3-l.73 -OCH3 : -4^[C(0)0CH3]S(0)2CH3 

IA-L3-L74 -OCH3 -4-N[C(0)0C(IP,2CH3] S(0)2CH3 

IA-L3-1.76 ~OCH3 .4-N[C(O)0CCIi)2C(H){CH3)2]S(0)2CH3 

IA-L3-1.77 -OCH3 -4-N[C(O)0CCH)2C{H)2OCH3]S(0)2CH3 | 

IA-L3-1.78 | -OCH3 -4~S(0)2CH3 | 

IA-L3-1.79 -OCH3 -2-S(0)2CH3 

IA-L3-LS0 -OCH.J ~2~S(0)2NH2 

IA-L3-1.S1 -OCH3 ~2~CH3 and 3-OH 

IA-L3-L82 ~QCH. ~2~CH3 and -4-F 

IA-L3-1.83 -OCH3 ~2~CH3 and -4-N(H)S(0)2CH3 i 

IA-L3-1.84 -OCH3 -2-CF3 and -4-N(H)S(0)2CH3 

IA-L3-L85 -OCH3 -2-OCH3 and -4-N(H)S(0)2CH3 

IA-L3-X-86 -OCH3 ~2~OCH3 and -5-N(H)C(0)CH3 

IA-L3-1.87 -OCH3 -3-NG2 and -4-N(H)S(0)2CH3 

1 IA-L3-1.105 -H -4-N(H.)S(Q)2CH3 

IA-L3-I.107 -OCHs -4~N(H)2 CCl-3 

IA-L3-1.108 -OCH3 ^4-N[C(H);,C(H)<:(H)2]S(0)2CH3 

IA-L3-X.119 -OH : -2-OCHs and -4-N(H)S(0)2CH3 

IA-L3-X.X20 -OCHs -3 -C(H)2"N(H)S(0)2CH3 

XA-L3-1.12X -OCH3 

_rlsAA0 
<S j 

0 0 1 

IA-L3-1.122 -OCHs -4-N(H)S(0)2C(H)2C(H)20H 
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comDOund Rs E6 

ring/ring 
structure 

substituent(s) 

IA-L3-L89 -OH thiophen-2-yl -3~3(Q)2NH2 and ~4~C(H)2N(H)S(0)2CH3 

IA-L-3-1.90 -OCH3 thiophen-2-yI -3-S(0)2NH2 and ~4-C(H)2N(H)S(0)2CH3 

IA-L3-L91 -OH thiophen-2-yI ~4"C(H)2N(H)S(0)2CH3 

IA-L3-1.94 -OCH3 thiophen-2-yl -4~C(H)2N(H)S(0)2CH3 

IA-L3-1.95 -OH thiophen-2-yi -4-C(H)2N(CH3)S(0)2CH3 

IA-L3-1.96 -OCH3 thiophen-2-yl -4-C(H)2K[C(0}0C{CH3)3]S(0)2CH3 

IA-L3-1.97 -OCH3 thiophen-2-y] 4-C(H)2N(CH3)S{0)2CH3 

IA-L3-1.98 l O
 

b+
4 thiophen-2-yl -4-C(H)2N[C(0)0C(CH3)3] S(0)2CH3 

IA-L3-1.99 -OCHj pyridin-3-y! ~6-N(H)S(0)2CB3 

LA-L3--L1G0 -OCH:i pyridin-3-yI -6-N(H)2 [crj 
IA-L3-1.101 -OCH3 pyridin-2-yI -5-K [S(0)2CH3]2 

IA-L3-1J.02 -OCH3 pyridin-2-y] -5-N(H)S(0}2CH3 

IA-L3-1.103 6 0
 

! f 

cyclohexyl ~4-^(H)S(0)2CH3 

IA-L3-I.104 -OH ihiazol-2-yi 

TABLE 23 
H 

substituent(s) as described 
m the table below 

i 

R4 
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compoimd IT" -55- —] R 1 substitueat(s) 

IA-L3-L1 ~C(CH3}3 -OH -CH3 — 

U-L3-1.2 ..C(CH3)3 

1 

>-
U O

 } -CH3 ~4-N(H)S(0)2CHJ 

IA-L3-L27 ~C(CH3)3 r*
f >~

>4 
>*

H
 U

 
O

 ' ~CH3 -4-N(H)S(0)2CH3 

IA.-L3-1.111 -C(H)(CH3)2 -OCH3 -H -4-N(H)S(0)2CH3 

1A-L3-J.112 -CH2CB3 -OCH3 -H "4-N(H)S(0)2CH3 

IA-L3-1.113 -CH2CH3 -OH -H -4-N(H)S(0)2CH3 

IA-L3-L114 -H -OH -H -4~N{H)S(0)2CH3 

compound Rr substitsaent(s) 
IA-L3-L88 -C(H)2G€(Q)C(H}2e(H}2CH3 ~4-N[C(H)20C(0)CH2Cf%Cri.3]S(0)2CH:3 . 

IA-L3-1.25 ~CH3 4"N(H)S(0)2CH5 

IA.-L3~1.26 -CR3 ~4-N(CH3)S(0)2CH3 

. IA-L3-1.115 -e(H)2C(Q)N(H)CH2CH3 -4-N[C(H)2C(0)N(H)CH2CH3]S(0)2CH3 

IA.-L3-1.U6 -C(H)20C(0)C(CH3)3 -4-N[C(H}2OC(0)C(CH3)3]S(0)2CH3 

IA-L3-1.117 

0^/ 

-4-N(H)S(0)2CH3 

IA-L3-1.118 -CH2C=CH2 -4-N[C(H}2C-CH2]SCO)2CH3 

H 

k ^ A ^ N 
H 
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compound Rs H" 

LA-L3-2.1 -OH 

IA-L3-2.2 -OCHa H 

IA-L3-2.3 -OCH3 Vrv° 
IA-L3-2.4 -OCH3 

vOc!r 
IA-L3-2.5 -OH vCc< 

, compouna RJ R* 

IB-13-1.1 ~H -OCH3 

EB-L3-1.2 -H -OH 

IB-L3-13 -CH3 -OCH3 

IB-L3-1.4 -CH3 -OH 
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compound R5 H0' substituent(s) 

IA-L4-1.1 -H -H -4-N(H)S(0)2CH3 

L4-L4-1.2 

O
 l -H — 

XA-L4-1.3 -OH -H -4-N(H)S(0)2CH3 

IA-L4-1.4 -OH -H -4-CH2S(0)2CH^ | 

IA-L4-13 -OH -4 .NO, j 

LVL4-1..6 -OH -H -4-NHT 

: IA-L4-1.7 -OCHs -CH3 -4-H(H)S(0)2CH3 

IA-L4-1.8 -OCH;, -H — 

1A-L4-1.9 -OCH3 -H -4-N(H)S(0)2CH3 

TA-L4-1.10 -QCH3 -H ~4~CH2S(0)2CH3 

' 3A-L4-l.il -OCH3 -H -2-OCH3 and -4-N(K)S(0)2CH3 

IA-L4-1.12 -OCH3 -H -2-CI and -4-N(H)S(0)2CH3 

TABLE 28 

IB-L4-1.1 
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substituent(s) as described 
J in the table below 

compoimd R" s«bstit«eni(s) 

IA.-L5-1-U -OH -4~N(H)C(0)0C(CH5)3 

IA-L5-1-1-2 -OH O-C(H)2N(H)S(0)2CH.3 

IA-L5-1-1.3 -OH -3~C(0)C)C(H}3CH3 

LA-L5-1-1.4 -OH -3-CH3 [C(F)3C{0)01 LA-L5-1-1.4 

-OH -4~C(0)0CH3 

IA-L5-1.-1.6 -OH -3-OH [C(F)3C(0)01 

IA-L5-1-1.7 
i 

-OH -3-C(0)N[C(H)2CH332 fC(F)3C(0)0'] 

IA-L5-1-1.8 -OH -3-C(0)NH2 [C(F)3C(0)01 

compound I R~ R6 

nng/rhig j substituent(s) 
structure j 

IA-L5-1-1.10 -OH piperazin-l-yl -4-C(0)0C(CH3)3 

IA~L5~I~1.11. -OH pyrrolidin-1 -yl | ~3-N(H)S(0)2CH3 

IA-L5-I-L12 -OH pyrrolidin-l-yl | -3~N{H)C(0)0C(CH3)3 

IA-L5-1-1.13 -OH morpholin-4-yl -2-C(H)3 and -6-C(H)3 [C(F)3C(0}0"] 

XA-L5-1-1.14 -OH morphoiin-4-yl — [C(F)3C(0)0-] 
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TABLE 31 

compound "R5 R" 

IA-L5-1-2.1 -OCH3 

\ 

CO 
I 

L4-L5-1-2.2 -OH |) 

O-S-^ 
1! 
0 
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compound substiluent(s) 

IB-L5-M.1 -2-C(0)0CH3 and -4-N(H)S(0)2CH3 

1B-L5-2-L2 -4-N(H)S(Q)2CH3 

TABLE34 

35 

Ocv , iv^o 

compound ir R3 R6 compound ir R3 

ring/ring structure suhistitiimt(s) 

IA.-L9-I-1 ~CH2CH3 -OH cyclohexyl [C('F):iC(0) 0'] 

IA-L9-1.2 -CH3 -OH cyclohexyl [C(F)sC(0) 0"] — 

IA-L9-1.3 -H -OH phenyl ~4~N(H)S(0)2CH3 

IA-L9-1.4 -H j -OCH, 
i 

phenyl -4-N(H)S(0)2CH3 
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IA-L11-L1 

IX homers, 

[00368] 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 mote 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 diifer at 

other stereogenic centers). 

is. Salts. 
[09369] 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. Pharmaceutically acceptable salts include salts 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. 
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[00370] Pharmaceutically acceptable acid addition salts of the compounds of formula lean be prepared 

from an inorganic or organic acid. Examples of often suitable inorganic acids include hydrochloric, 

hydrobromsc. hydroiodic, nitric, carbonic, sulfuric, and phosphoric acid. Suitable organic acids generally 

include, for exam pis, aliphatic, cycloaiiphatic, aromatic, araliphatic, heterocyclic, carboxylic, and sulfonic 

classes of organic acids. Specific examples of often suitable organic acids include acetate, 

trifluoroacetate, formate, propionate, succinate, gjycoiate, gluconate, digluconate, lactate, malate, tartaric 

acid, citrate, ascorbate, glucuronate, maieate, fumarate, pyruvate, aspartate, giutamate, benzoate, 

anthranilic acid, mesylate, stearate, salicylate, p-hydroxybenzoate, phenylacetate, mandelate, embonate 

(pamoate), ethanesulfonate, benzenesulfonate, pantothenate, 2-hydroxyethanesulfonate, sulfanilate, 

cyclohexylaraiiiosulfonate. algenic acid, beta-hydroxybutyric acid, galactarate, galacturonate, adipate, 

alginate, bisuifate, butyrate, camphorate, caniphorsulfonate, cyclopentanepropionate, dodecyisulfate, 

glycoheptanoate, glycerophosphate, heptanoate, hexanoate, ni cot in ate, oxalate, palmoate, pectinate, 2--

naphthalesulfonate. 3-phenylpropionate, picraie. pivalate, thiocyanate, tosvlate, and undecanoate. 

[00371] Pharmaceuricauy acceptable base addition salts of the compounds of formula I 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 tromcthamine, diethylamine, N,N'~dibenzyiethylenediamme, 

chloroprocaine, choline, diethanolamme, ethylenediamine, meglumine (N-meihylglucamine), and 

procaine. Basic nitrogen-containing groups can be quatemlzed with agents such as lower alley! (C, -Q) 

halides (e.g., methyl, ethyl, propyl, and butyl chlorides, bromides, and iodides), dialkyl 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 phenethyi bromides), and 

others. 

[00372] In some embodiments, the salt is sodium salt of N-(6-(3-tert-biity!-5-(2,4-dioxo-3,4-dihydro-

pyrimidm-l(2H)-yi)-2-methoxyphenyl)naphthalen-2-yl)methanestilfonamide. 

[00373] In some embodiments, the salt is monosodium salt ofN~(6-(3-tert-butyl-5-(2,4~dioxo-3,4~ 

dihydropyrimidin-l(2H)-yl)-2-methoxyphenyl)naphthalen-2-yl).n.iethanesuIfonamide. 

[00374}In some embodiments, the salt is disodium salt of N-{6-(3~tert-buty{-5-(2,4-dioxo-3,4~dihydro-

pyrimidm-i(2H)-yl)-2-methoxyphenyl}naphthalsn-2-yl)methanesulfonamide. 

[00375] In some embodiments, the salt is potassium salt of N-(6-(3-tert-butyl-5-(2,4-dioxo~3,4-dihydro-

pyrimidin-l(2H)-yl)-2-methoxypheny!)naphthalen-2-yl)methanesulfonamide. 

[00376] In some embodiments, the salt is monopotassium salt of N-(6-(34ert-butyI-5-(2,4-dioxo-3,4-

dihydropyrimidin-}(2H')-yr)-2-methoxyphenyl)iiaphthaIen-2-yl)methanesuifonamide. 
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[00377]In some embodiments, the salt is choline salt of N~(6-(3-tert-bui3')-5-(2!4-dioxo-3,4-dihydro-

pyrimidin-l(2H)-yl)-2-methoxyphenyl)naphthalen-2-yl)methanesulfonamide. 

[00378] In some embodiments, the salt is monocholine sajt ofN-(6-(3-tert-butyi-5-(2,4-dioxo-3,4-

dihydropyrimidin-l(2H)-yl)-2-met1ioxyphenyI}naphthalen-2-yl)raethanesulfonamide. 

[00379] In some embodiments, the salt is sodium salt of (E)-N-(4-(3-tert-butyI-5-(2J4-dioxo-3,4-dihydro-

pyriraidin-l(2H)-yi)-2-methoxystyryl)pheiiyl)methanesii!fonamide. 

[00380] In some embodiments, the salt is disodium salt of (E)-N-(4-(3-tert~hutyS-S-(2.4~dioxo-3,4~ 

dihydropynmidm-l(2H)-yI)-2-methoxystyryl)phenyl)methajiesuIfonamide. 

[00381] In some embodiments, the salt is potassium salt of (E)-N-(4-{3-teit-biity4-5-(254-dioxo-3}4-

dihydropyrimidin-l(2H)-yl)-2-methoxys1yryI)phenyl)meftanesulfonamide. 

[00382] In some embodiments, the salt is monopotassium salt of (E)-N-(4-(3-tert-butyl-5-(2,4~dioxo-3,4-

dihydropyrimidin-l(2B)~yl)-2-methoxystyryl)phenyl)methanesulfonamide. 

F, Purity. 

[00383] 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/salt/isomer, means that the preparation/composition containiag the 

cornpound/salt/isoraer contains more than about 85% by weight of the compouridysalt/isomer, preferably 

more than about 90% by weight of the compound/salt/isomer, preferably more than about 95% by weight 

of the compound/sah/isomer, preferably more than, about 97% by weight of the compound/salt/isomer, 

and preferably more than about 99% by weight of the compound/salt/isomer. 

G. Crystalline Forms of Some Specific Compounds and Salts of TJie Invention. 

GL Crystalline Forms ofN~(6~(3~Tert-butyl~5-(2,4-dioxo~3,4~dihydropyrimidin-l(2H)-yl)~2~ 

melhoxyphenyl)naphthakn-2-yl)me{hanesuIfonamide (compound IB-LO-2.3). 

[00384] This invention also relates, in part, to crystalline forms of N~(6-(3-tert-butyl-5-(2,4-dioxo-3,4-

dihydropyrimidin-I(2H)-yl)-2-methoxyphenyl)naphthaien-2-yI)methanesulfonamide (compound IB-LO-

2.3), namely the solvate, hydrate, and solvent-free crystalline forms discussed below, 

GIA. IB-LO-2.3 Solvates. 

[00385] This invention also relates, in part, to an ethanol solvate of compound IB-LO-2.3. 

[00386] In some embodiments, the ethanol solvate has an X-ray powder diffraction pattern comprising 

one or more peaks selected from the group consisting of 8.3*0.2, 9.7*0.2,10.6±0.2, 13.6*0.2, 17.2*0.2, 

19.2*0.2, 22.7*0.2, 26.9*0.2, and 29.4*0.2 degrees two theta (20). In some such embodiments, the 

ethanol solvate has an X-ray powder diffraction pattern comprising three or more peaks selected from the 

group consisting of 8.3*0.2, 9.7*0.2, 10.6*0.2, 13.6*0.2, 17.2*0.2, 19.2*0.2,22.7*0.2, 26.9*0.2, and 
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29.4+0.2 degrees 20. In other such embodiments, the ethanol solvate has an X-ray powder diffraction 

pattern comprising five or more peaks selected from the group consisting of 8.3+0.2, 9.7+0.2, 10.6+0.2, 

i3.6±0,2, I7.2±0.2, 19.2+0.2, 22,7+0.2, 26.9±0.2, and 29.4+0.2 degrees 20. 

[00387] In some embodiments, the ethanol solvate has an X-ray powder diffraction pattern comprising 

one or more peaks selected from the group consisting of 8.3+0.2, 9.7+0.2, 10.0+0.2, 10.6+0.2,13.6+0.2, 

17.2+0.2, 17.5±0.2, 19.2+0.2, 19,4+0,2, 22.7+0.2, 26.9+0.2, and 29.4+0.2 degrees 20. In some such 

embodiments, the ethanol solvate has an X-ray powder diffraction pattern comprising three or more peaks 

selected from the group consisting of 8.3+0.2, 9.7+0.2,10.0+0.2, 10.6+0.2, 13.6+0.2, 17.2+0.2. 17.5+0.2, 

19.2±0.2, 19.4±0.2, 22.7+0.2, 26.9±0.2, and 29.4±0.2 degrees 29. In other embodiments, the ethanol 

solvate has an X-ray powder diffraction pattern comprising five or more peaks selected from the group 

consisting of8.3±0.2, 9.7±0.2, I0.0±0.2, 10.6±0.2,13.6+0.2,17.2+0.2, 17.5+0.2, 19.2+0.2, i*9.4±0.2s 

22.7+0.2, 26,9+0.2, and 29.4+0.2 degrees 20. 

[00388| In some embodiments, the ethanoi solvate has an X-ray powder diffraction pattern substantially 

as shown in Figure 1. The 20 values for the peaks in Figure 1 (and their intensities) are as follows: 8.25 

(54), 9.67 (74), 9.92 (63), 10.59 (21), 13.64 (49), 17,25 (40), 17.51 (20), 19.19 (66), 19.43 (100), 22.75 

(19), 26,92 (25), and 29.39 (18). 

[00389] This invention also relates, in part, to an acetonitrile solvate of compound IB-LO-2,3. 

[00390] In some embodiments, the acetonitrile solvate has an X-ray powder diffraction pattern comprising 

one or more peaks selected from the group consisting of 5.3+0.2, 8.3+0.2, 9.7+0.2, 10.5+0.2, 13.8+0.2, 

17.2+0.2, 19.1+0,2, and 19.5+0.2 degrees 20. In some such embodiments, the acetonitrile solvate has an 

X-ray powder diffraction pattern comprising three or more peaks selected from the group consisting of 

5.3+0.2, 8.3+0.2, 9.7+0.2, 10.5+0.2, 13.8+0,2,17.2+0.2, 19.1±0.2, and 19.5+0.2 degrees 26. In other 

such embodiments, the acetonitrile solvate has an X-ray powder diffraction pattern comprising five or 

more peaks selected from the group consisting of 5.3±0.2,8.3±0.2,9.7+0.2, 1G.5±G.2> 13.8+0.2, J 7,2x0.2, 

19.1+0.2, and 19.5+0.2 degrees 20. 

108391] hi some embodiments, the acetonitrile solvate has an X-ray powder diffraction pattern comprising 

one or more peaks selected from the group consisting of 5.3+0.2, 8.3+0.2, 9.7+0.2, 10.5+0.2,13.8+0.2, 

17.2+0.2, 17.7+0.2. 19.1+0.2, 19.5+0.2, 22,0+0.2, 22.8+0.2, arid 27.2+0.2. degrees 20. In some such 

embodiments, the acetonitrile solvate has an X-ray powder diffraction pattern comprising three or more 

peaks selected from the group consisting of 5.3+0.2, 8.3+0.2,9.7+0.2, 10.5+0.2, 13.8+0.2, 17.2+0.2, 

17.7+0.2, 19.1+0.2, 19.5±0.2, 22.0+0.2, 22.8+0.2, and 27.2+0.2 degrees 20. In other such embodiments, 

the acetonitrile solvate has an X-ray powder diffraction pattern comprising five or more peaks selected 

from the group consisting of 5.3£0.2, 8.3+0.2,9.7+0.2, 10.5+0.2, 13.8+0.2, 17.2+0.2, 17.7+0.2, 19.1+0.2, 

19.5+0.2, 22.0+0.2, 22.8+0.2, and 27.2+0.2 degrees 20. 
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|00392)In some embodiments, the acetonitrile solvate has an X-ray powder diffraction pattern 

substantially as shown in Figure 3. The 28 values for the peaks in Figure 3 (and their intensities) are as 

follows: 5.27 (14), 829 (33), 9.72 (100), 10.53 (20), 13.77 (67), 17.25 (38), 17.69 (17), 19.05 (63), 19.47 

(58), 22.05 (19), 22.75 (16), and 27.17 (21). 

[00393] This invention also relates, in part, to an ethyl acetate solvate of compound IB-LO-2.3. 

[00394] In some embodiments, the ethyl acetate solvate has an X-ray powder diffraction pattern 

comprising one or more peaks selected from the group consisting of 7.9*0.2, 9.3*0.2, 9.7*0.2, 10.6*0.2, 

18.7*0.2, 38.5=0.2, and 44.7*0.2 degrees 20. In some such embodiments, the ethyl acetate solvate has an 

X-ray powder diffraction pattern comprising three or more peaks selected from the group consisting of 

7.9*0.2, 9.3*0.2, 9.7*0.2, 10.6*0.2, 18.7*0.2, 38.5*0.2, and 44.7*0.2 degrees 26. In other such 

embodiments, the ethyl acetate solvate has an X-ray powder diffraction pattern comprising five or more 

peaks selected from the group consisting of 7.9*0.2, 9.3*0.2, 9,7*0.2,10.6*0.2. 18.7*0.2, 38.5*0.2, and 

44.7*0.2 degrees 20. 

[00395] hi some embodiments, the ethyl acetate solvate has an X-ray powder diffraction pattern 

comprising one or more peaks selected from the group consisting of 7.9*0.2, 9.3*0.2, 9.7*0.2, 10.6*0.2, 

13.7*0.2, 17,4*0.2, 18.7*0.2, 21.7*0.2, 22.0*0.2, 28.2*0.2, 38.5*0.2, and 44.7*0.2 degrees 20. In some 

such embodiments, the ethyl acetate solvate has an X-ray powder diffraction pattern comprising three or 

more peaks selected from the group consisting of 7.9*0.2. 9.3*0.2, 9.7±0.2. 10.6*0.2, 13.7*0.2, 17.4*0.2, 

18.7*0.2, 21.7*0.2, 22.0*0.2, 28.2*0.2, 38,5*0.2, and44.7*0.2 degrees 20. In other such, embodiments, 

the ethyl acetate solvate has an X-ray powder diffraction pattern, comprising five or more peaks selected 

from the group consisting of 7.9*0.2, 9.3*0.2, 9.7*0.2, 10.6*0.2, 13.7*0.2, 1.7.4*0.2, 18.7*0.2,21,7*0.2, 

22.0*0.2, 28.2*0.2, 38.5*0.2, and 44.7*0.2 degrees 20. 

[60396] In some embodiments, the ethyl acetate has an X-ray powder diffraction pattern substantially as 

shown in Figure 4. The 20 values for the peaks in Figure 4 (and their intensities) are as follows: 7.94 

(24), 9.33 (26), 9.72 (13), 10.58 (23), 13.71 (19), 17.40 (28), 18.72 (44), 21.69 (8), 22.04 (10), 28.23 (8), 

38.45 (100), and 44,66 (95). 

[00397] This invention also relates, in part, to a 2-propanol solvate of compound IB-LO-2.3. 

[00398] In some embodiments, the 2-propanoi solvate has an X-ray powder diffraction pattern comprising 

one or more peaks selected from the group consisting of 8.2*0.2, 9.3*0.2, 10.1*0.2, 16.3*0.2, 18.1*0.2, 

18.6*0.2, 19.4*0.2, 21.6*0.2, aod 22.5*0.2 degrees 28. In some such embodiments, the 2-propanoi 

solvate has an X-ray powder diffraction pattern comprising three or more peaks selected from the group 

consisting of 8.2*0.2, 9.3*0.2, 10.1*0.2,16.3*0.2, 18.1*0.2,18.6*0.2, 19.4*0.2,21.6*0.2, and 22.5*0.2 

degrees 20. In other such embodiments, the 2-propa.noI solvate has an X-ray powder diffraction pattern 

comprising five or more peaks selected from the group consisting of 8.2±0.2, 9.3*0.2, 10.1*0.2, 16.3*0.2, 
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18.1=0.2, 18.6*0.2, 19,4*0.2,21.6*0.2, and 22.5±0.2 degrees 20. 

100399} In some embodiments, the 2-propanol solvate has an X-ray powder diffraction pattern comprising 

one or more peaks selected from the group consisting of 8.2*0.2, 9.3±0.2, 10.1*0.2, 16.3*0.2, 18.1*0.2, 

18.6=b0.2, 19.4*0.2, 21.6*0.2, 22.5±0.2, 23.8±0.2, 26.0*0,2, and 28.0*0.2 degrees 20. In some such 

embodiments, the 2-propanol solvate has an X-ray powder diffraction, pattern comprising three or more 

peaks selected from the group consisting of 8.2*0.2, 9.3*0.2,10.1±0.2, 16.3*0,2,18,1*0.2, 18.6*0.2, 

19.4*0.2, 21.6*0.2. 22.5*0.2, 23.8*0.2, 26.0*0.2, and 28,0*0.2 degrees 20. In other such embodiments, 

the 2-propanol solvate has an X-ray powder diffraction pattern comprising five or more peaks selected 

from the group consisting of 8.2*0.2, 9.3±0.2, 10,1*0.2, 16.3*0.2, 18.!±0,2, 18.6*0.2, 19.4*0.2, 

21.6*0.2, 22.5*0.2, 23.8*0,2, 26.0+0.2, and 28.0*0.2 degrees 20. 

[00400] In some embodiments, the 2-propanol solvate has an X-ray powder diffraction pattern 

substantially as shown in Figure 5. The 20 values for the peaks in. Figure 5 (and their intensities) are as 

follows: 8.18(32), 9.26 (100), 10.12(81), 16.28(93), 18,11 (30), 18.59(63), 19.40 (67), 21.57 (60), 

22.5 i (31), 23.82 (29), 25.94 (24), and 28.05 (29). 

100401] This invention also relates, in part, to a methanol solvate of compound IB-LO-2.3. 

J00402] In some embodiments, the methanol solvate has an X-ray powder diffraction pattern comprising 

one or more peaks selected from the group consisting of 8.4*0.2, 9.7*0.2, 10.1*0.2, 13.8*0.2, 17.4*0.2, 

19.3*0.2, and 19.6*0.2 degrees 29. In some such embodiments, the methanol solvate has an X-ray 

powder diffraction, pattern comprising three or more peaks selected from the group consisting of 8.4*0.2, 

9.7*0.2, 10,1*0.2, 13,8*0.2, 17.4*0.2, 19.3*0.2, and 19.6*0,2 degrees 20. In other such embodiments, 

the methanol solvate has an X-ray powder diffraction pattern comprising five or more peaks selected from 

the group consisting of 8.4*0.2, 9,7*0,2, 10.1*0.2, 13.8*0.2, 17.4*0.2, 19.3*0.2, and 19.6*0.2 degrees 

20. 

[00403] In some embodiments, the methanol solvate has an X-ray powder diffraction pattern comprising 

one or more peaks selected from the group consisting of 8.4*0.2, 9.7*0.2, 10.1*0.2, 13.5*0.2, 13.8*0.2, 

17.4*0.2, 19.3*0.2. 19.6*0.2, and 27.1*0.2 degrees 20. In some such embodiments, the methanol solvate 

has an X-ray powder diffraction pattern comprising three or more peaks selected from the group 

consisting of 8.4*0.2, 9.7*0.2, 10.1*0.2, 13.5*0.2, 13.8*0.2, 17.4*0.2, 19.3*0.2, 19,6*0.2, and 27.1*0.2 

degrees 20. In other such embodiments, the methanol solvate has an X-ray powder diffraction pattern 

comprising five or more peaks selected from the group consisting of 8.4*0.2, 9.7*0.2, 10.1±0.2, 13.5*0.2, 

13.8*0.2,17.4*0.2,19.3*0.2,19.6*0.2, and 27.1*0.2 degrees 29. 

[00404] In some embodiments, the methanol solvate has an X-ra.y powder diffraction pattern substantially 

as shown in Figure 6. The 20 values for the peaks in Figure 6 (and their intensities) are as follows: 8.36 

(48), 9.74 (65), 10.05 (74), 13.55 (24), 13.79 (69), 17.40 (32), 19,30 (80), 19.58 (100), and 27.08 (24). 
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[004051 This invention also relates, in part, to a 1-propanol solvate of compound IB-L0-2.3. 

[00406] In some embodiments, the 1-propanol solvate has an X-ray powder diffraction pattern comprising 

one or more peaks selected from the group consisting of 8.2±Q.2, 9,3*0.2, 10,1*0.2, 15.7*0.2. 16.2 ±0.2, 

18.4*0.2, 19.3*0.2, 21.6*0.2, and 22.8*0.2 degrees 20. In some such embodiments, the 1 -propanol 

solvate has an X-ray powder diffraction pattern comprising three or more peaks selected from the group 

consisting of 8.2*0.2, 9.3*0,2,10.1*0.2,15.7*0.2, 16.2*0.2,18.4*0.2,19.3*0,2,21.6*0.2, and 22.8*0.2 

degrees 20. In other such embodiments, the 1-propanol. solvate has an X-ray powder diffraction pattern 

comprising five or more peaks selected from the group consisting of 8.2*0.2, 9.3*0.2. 10.1*0.2,15.7*0.2, 

16.2 *0,2, 18.4*0.2, 19.3*0.2, 21.6*0.2, and 22.8*0.2 degrees 20. 

[00407] In some embodiments, the 1 -propanol. solvate has an X-ray powder diffraction pattern comprising 

one or more peaks selected from the group consisting of 8.2*0.2, 9.3*0.2, 10.1*0.2, 10.5*0.2, 15.7*0.2, 

16.2 *0.2, 18.4*0.2,18.6*0.2,19.3*0.2, 21.0*0.2, 21.6*0.2, and 22.8*02 degrees 20. In some such 

embodiments, the 1-propanol solvate has an X-ray powder diffraction pattern comprising three or more 

peaks selected from the group consisting of 8.2*0,2, 9.3*0.2, 10.1*0.2, 10.5±0.2S 15.7*0.2, 16,2 *0.2, 

18.4*0.2, IB.6*0.2, 19.3*0.2. 21.0*0.2, 21.6*0.2, and 22.8*0.2 degrees 20. In other such embodiments, 

the 1 -propanol solvate has an X-ra.y powder diffraction pattern comprising five or more peaks selected 

from the group consisting of 8.2*0.2, 9.3*0.2, 10.1*0.2, 10.5*0.2, 15,7*0.2, 16.2*0,2, 18.4*0.2, 

1 8.6*0.2, 19.3*0.2, 21,0*0.2, 21,6*0.2, and 22,8*0.2 degrees 26. 

[00408] In. some embodiments, the 1 -propanol solvate has an X-ray powder diffraction pattern 

substantially as shown in Figure 7. The 20 values for the peaks in Figure 7 (and their intensities) are as 

follows: 8.15 (27), 9.26 (87), 10.08 (84), 10.47 (62), 15.73 (40), 16,24 (100), 18.37 (41), 18.59 (49), 

19.33 (50), 20.97 (28), 21.65 (71), and 22.81 (44). 

[00409] This invention also relates, in part, to a process for preparing the above solvates by suspending 

compound IB-LO-2.3 in the corresponding solvent. 

GIB, Solvent Free IB-LO-2.3. 

[00410] This invention also relates, in part, to a solvent free crystalline form of compound IB-LO-2.3. 

f 00411.) In some embodiments, the solvent free compound IB-LO-2.3 has an X-ray powder diffraction 

pattern comprising one or more peaks selected from the group consisting of 6.2*0.2, 7.9*0.2, 9.9*0.2, 

16.2*0.2, and 18.3*0.2 degrees two theta (20). In some such embodiments, the solvent free compound 

IB-LO-2.3 has an X-ray powder diffraction pattern comprising three or more peaks selected from the 

group consisting of 6.2*0.2, 7.9*0.2, 9.9*0.2, 26.2*0.2, and 18.3*0.2 degrees 20. In other such 

embodiments, the solvent free compound IB-LO-2.3 has an X-ray powder diffraction pattern comprising 

five or more peaks selected from the group consisting of 6.2*0.2, 7.9*0.2, 9.9*0.2, 16.2*0.2, and 

18.3*0.2 degrees 28. 
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[00412] In some embodiments, the solvent free compound EB-L0-2.3 has an X-ray powder diffraction 

pattern comprising one or more peaks selected from the group consisting of 6.2*0.2. 7.9*0.2, 9.9*0.2, 

10.1*0.2, 14,9*0.2, 16.2*0.2, 18.3*0.2, 19.8*0.2, and 26.5*0.2 degrees 29. hi some such embodiments, 

the solvent free compound EB-L0-23 has an X-ray powder diffraction pattern comprising three or more 

peaks selected from the group consisting of 6.2*0.2, 7.9*0.2, 9.9*0.2, 10.HO.2, 14.9*0.2, 16.2*0.2, 

18.3*0.2, 19.8*0.2, and 26.5*0.2 degrees 26. In other such embodiments, the solvent free compound IB-

LO-2.3 has an X-ray powder diffraction pattern comprising five or more peaks selected from the group 

consisting of 6,2*0.2, 7.9*0.2, 9.9*0.2, 10.1*0.2, 14.9*0.2, 16.2*0.2, 18.3*0.2, 19.8*0.2, and 26.5*0.2 

degrees 20. In yet other such embodiments, the solvent free compound IB-LO-2.3 has an X-ray powder 

diffraction pattern comprising eight or more peaks selected from the group consisting of 6.2*0,2, 7.9*0.2, 

9.9*0,2, 10.1*0.2, 14.9*0,2, 16,2*0.2, 18.3*02, 19,8*0.2, and 26,5*0,2 degrees 20. 

[00413] In some embodiments, the solvent free compound IB-LO-2.3 has an X-ray powder diffraction 

pattern substantially as shown in Figure 8. The 20 values for the peaks in Figure $ (and their intensities) 

are as follows; 6.20 (3.6), 7J85 (66), 9,89 (61), 10.12(75), 14.87 (27), 16.19 (39), 1S.32 (100), 19.82 (77), 

and 26.53 (34). 

[00414] This invention also relates, in part, to a process for preparing the solvent free crystalline form of 

compound IB-LO-2.3 by desolvating one of IB-LO-2.3 solvates discussed above, A solvate can be 

desolvated by heating the solvate solid for about 10min at 25°C. 

G1C. IB-LO-2.3 Hydrate. 

[00415] This invention also relates, in part, to a hydrate of compound IB-LO-2.3. 

[00416} In some embodiments, the hydrate has an X-ray powder diffraction pattern comprising one or 

more peaks selected from the group consisting of 6.4*0.2, 12.9*0.2,17.9*0.2, and 18.9*0.2 degrees 28. 

In some such embodiments, the hydrate has an X-ray powder diffraction pattern comprising three or more 

peaks selected from the group consisting of 6,4*0.2, 12.9*0.2, 17.9*0.2, and 18,9*0.2 degrees 29. 

[00417] In some embodiments, the hydrate has an X-ra.y powder diffraction pattern comprising one or 

more peaks selected from the group consisting of 6,4*0,2. 32,9*0.2, 17,5*0.2, 17.9*0.2, 18.9*0.2, and 

24.4*0.2 degrees 20. In some such embodiments, the hydrate has an X-ray powder diffraction pattern 

comprising three or more peaks selected from the group consisting of 6.4*0.2, 12.9*0.2, 17.5*0,2, 

17,9*0,2. 18.9*0.2, and 24.4±0.2 degrees 26, In other such embodiments, the hydrate has an X-ray 

powder diffraction pattern comprising five or more peaks selected from the group consisting of 6.4*0.2, 

12.9*0.2, 17.5*0.2, 17.9*0.2, 18.9*0.2, and 24.4*0.2 degrees 20. 

[G0418]In some embodiments, the hydrate has an X-ray powder diffraction pattern comprising one or 

more peaks selected from the group consisting of 6.4±0.2, 12.7*0.2, 12.9*0.2, 14.1*0.2, 15.7*0.2, 

17.2*0.2, 17.5*0.2, 17.9*0.2, 18.9*0.2, 21.2*0.2, 24.4*0.2, and 25.0*0.2 degrees 20. In some such 
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embodiments, the hydrate has an X-ray powder diffraction pattern comprising three or more peaks 

selected from the group consisting of 6.4*0,2, 12.7*0.2, 12.9*0.2, 14.1*0.2, 15.7*0.2, 17.2*0.2. 

17.5*0.2,17.9*0.2, 38.9*0.2,21,2*0.2, 24.4*0.2, and 25.0*0.2 degrees 20. In other such embodiments, 

the hydrate has an X-ray powder diffraction pattern comprising five or more peaks selected from the 

group consisting of 6.4*0.2, 12.7*0.2, 12.9*0.2,14,1±0.2, 15.7*0.2,17.2*0.2,17.5*0.2,17.9*0.2, 

18.9*0.2, 21.2*0.2, 24.4*0.2, and 25.0*0.2 degrees 28. 

[00419] In some embodiments, the hydrate has an X-ray powder diffraction pattern substantially as 

shown in Figure 9. The 20 vaiues for the peaks in Figure 9 (and their intensities) are as follows: 6,42 

(60), 12.71 (33). 12.89 (58), 14.05 (17), 15.68 (18), 17.22 (44), 17.53 (100), 17.86 (51), 18,87 (77), 21.25 

(17), 24.35(28), and 24.95(20). 

[00420] This invention also relates, in part, to a process for preparing the hydrate by suspending the 

above-described solvent free crystalline compound in water. The hydrate was prepared by suspending 

300mg of the solvent free crystalline compoimd in 2ml of water at 45°C for four days. 

G2, Crystalline Forms ofN-(6-(3-Tert-buiyl-5-(2,4-dioxQ-3,4-dihydropyrimidm-l(2Jl)-yl)-2-

methoxyphenyl)naphlhalen-2-yl)methanesvlfona?nide, Monosodium Salt. 

[0O42X]This invention also relates, in part, to crystalline forms of N-(6-(3-tert-butyi-5-(2,4-dioxo-3,4-

dihydropyrimidm-1 (2H)~yI)-2-methoxyphenyI)naphthaien-2-yl)raethanesulfonafmde. monosodium salt, 

namely the pattern A. pattern B, and pattern C crystalline forms discussed below. 

[00422]This invention relates, in part, to a pattern A crystalline monosodium salt. 

[00423JIn some embodiments, the pattern A monosodium salt has an X-ray powder diffraction pattern 

comprising one or more peaks selected from the group consisting of 4.6=0.2, 10.4=0.2, 12.0*0.2, 

15.6*0.2, 18.6*0.2, 22.8*0.2, and 23.9*0.2 degrees 20. In some such embodiments, the pattern A 

monosodium salt has an X-ray powder diffraction pattern comprising three or more peaks selected from 

the group consisting of 4.6*0.2, 10.4*0,2,12.0±0.2. 15.6*0.2,18,6*0,2, 22.8*0.2, and 23.9*0.2 degrees 

20. In other such embodiments, the pattern A monosodium salt has an X-ray powder diffraction pattern 

comprising five or more peaks selected from the group consisting of 4.6*0.2, 10.4*0.2,12.0*0,2, 

15.6*0.2, 18.6*0.2, 22.8*0.2, and 23.9*0.2 degrees 29. 

[00424} In some embodiments, the pattern A monosodium salt has an X~ray powder diffraction pattern 

comprising one or more peaks selected from the group consisting of 4.6*0.2, 10.4*0.2, 12.0*0.2, 

15,6*0.2,18.6*0.2, 22.8*0.2, 23.3*0.2, and 23.9*0.2 degrees 28. In some such embodiments, the pattern 

A monosodium salt has an X-ray powder diffraction pattern comprising three or more peaks selected from 

the group consisting of 4.6*0.2, 10.4*0.2, 32,0*0.2, 15.6*0.2,18.6*0.2, 22.8*0.2, 23.3*0.2, and 23.9*0.2 

degrees 20. In other such embodiments, the pattern A monosodium salt has an X-ray powder diffraction 

pattern comprising five or more peaks selected from the group consisting of 4,6*0.2, 10.4*0,2, 12.0*0.2, 
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15.6=0.2, ] 8.6±0.2,22.8+0.2, 23.3±0.2, and 23.9±0.2 degrees 26. 

[00425] In some embodiments, the pattern A monosodium sa.it has an X-ray powder diffraction pattern 

comprising one or more peaks selected from the group consisting of 4,6+0.2, 10,4=0.2, 12.0±0.2, 

15.6=0.2, 16.0±0.2, 18.6±0.2, 22.8±0.2, 23.3±0.2,23.9^0.2, and 28.3±0.2 degrees 20. In some such 

embodiments, the pattern A monosodium salt has an X-ray powder diffraction pattern comprising three or 

more peaks selected from the group consisting of 4.6±0,2; 10.4±0.2, 12.0+0,2, 15,6=0.2,16.0+0,2,, 

18.6+0,2. 22.8+0.2, 23.3±0.2, 23.9±0,2. and 28.3±0,2 degrees 20. In other such embodiments, the pattern 

A monosodium salt has an X-ray powder diffraction pattern comprising five or more peaks selected from 

the group consisting of 4.6±0.2S 10.4±0.2, 12,0+0.2, 15.6+0.2, 16.0±0.2, I8.6±0.2, 22.8±0.2, 23.3±0,2, 

23.9=0.2, and 28.3=0.2 degrees 20. In other such embodiments, the pattern A monosodium salt has an X-

ray powder diffraction pattern comprising eight or more peaks selected from the group consisting of 

4.6±0.2, 10.4±0.2, 12.0±0-Z 15.6*0.2, 16.0+0.2, 18.6±0.2, 22.8±0.2, 23.3±0.2, 23.9±0.2, and 28.3±0.2 

degrees 20, 

[00426] In some embodiments, the pattern A monosodium salt has an X-ray powder diffraction pattern 

substantially as shown in Figure 10. The 20 values for the peaks in Figure 10 (and their intensities) are as 

follows: 4,64 (62), 10.41 (38), 12.04 (38), 15.62 (44), 15.99 (44), 18.63 (49), 22,7? (60), 23.29 (40), 

23.93 (100), and 28.31 (56). 

[00427] This invention also relates, in part, to a process for preparing the pattern A monosodium salt. 

The pattern A monosodium salt was prepared by adding 1M' aqueous NaOH (0.548ml) to compound IB-

LO-2.3 (225.72.mg), seeding the resulting suspension with crystalline N-(6-(3-tert-butyl-5-(2,4-dioxo-3,4-

dihydropyrimidin-l(2H)-yI)-2-methoxyphenyl)naph.thalen-2-yl)methanesulfonamide} disodium salt 

(prepared as discussed below), and equilibrating the resulting suspension at ambient conditions. The 

pattern A monosodium salt was formed on the following day through a solution-mediated process. The 

stoichiometry of the salt was presumed to be 1:1 based on the crystallization procedure. This invention 

also relates, in part, to a pattern B crystalline monosodium salt. 

[00429] In some embodiments, the pattern B monosodium salt has an X-ray powder diffraction pattern 

comprising one or more peaks selected from the group consisting of 5.4±0.2, I0.8±0.2, 14,4±0.2. 

16,3^0.2, 17.0+0,2, 21.6^0.2. 22.1±0.2, and 23.7±0.2 degrees 20, In some such embodiments, the pattern 

B monosodium salt has an X-ray powder diffraction pattern comprising three or more peaks selected from 

the group consisting of 5.4+0,2, 10.S±0.2, 14.4±0.2, 16.3±0.2, 17.0^0.2,21,6+0,2, 22.14=0.2, and 23.7i0,2 

degrees 29. In other such embodiments, the pattern B monosodium salt has an X-ray powder diffraction 

pattern comprising five or more peaks selected from the group consisting of 5,4±0.2» 10.8+0.2, 14.4±G,2, 

16.3=0.2, 17.0=0.2,, 21,6+0.2, 22.1±0.2, and 23.7±0.2 degrees 28, 

[00430] In some embodiments, the pattern B monosodium salt has an X-ray powder diffraction pattern 
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comprising one or more peaks selected from the group consisting of 5,4*0.2,10.8*0.2, 14,4*0.2. 

16.3*0.2,17.0*0.2,18.8*0.2, 19.2*0.2, 19.6*0.2, 21.6*0.2, 22.1*0.2, 23.7*0.2,28.8*0.2, 29.1*0.2, and 

31.8*0.2 degrees 20. In some such embodiments, the pattern. B monosodium salt has an X-ray powder 

diffraction pattern comprising three or more peaks selected from the group consisting of 5.4+0.2, 

10.8*0.2,14.4+0.2, 16.3*0.2, 17.01:0-2, 18.8*0.2, 19,2*0.2, 19.6*0.2, 21.6*0.2, 22.1*0.2, 23.7*0.2, 

28.8*0,2, 29.3*0.2, and 31.8*0,2 degrees 26. In other such embodiments, the pattern B monosodium salt 

has an X-ray powder diffraction pattern comprising five or more peaks selected from the group consisting 

of 5.4*0.2,10.8*0.2, 14.4*0.2, 16.3*0,2, 17.0*0.2, 18.8*0.2,19.2*0.2, 19.6*0.2, 21.6*0.2, 22.1*0.2, 

23.7*0,2, 28.8*0,2, 29,1*0.2, and 31.8*0.2 degrees 29. In otter such embodiments, the pattern B 

monosodium salt has an X-ray powder diffraction pattern comprising eight or more peaks selected from 

the group consisting of 5.4*0.2,10.8*0.2,14.4*0.2, 16.3*0.2,17.0*0.2, 18.8*0.2, 19.2*0.2,19.6*0.2, 

21.6*0.2, 22.1*0.2, 23.7*0.2, 28.8*0.2, 29.1*0.2, and 31.8*0.2 degrees 29. 

[00431] In some embodiments, the pattern. B monosodium salt has an X-ray powder diffraction pattern 

comprising one or more peaks selected from the group consisting of 5.4*0.2, 10.8*0.2. 14.4*0.2, 

16.3*0.2, 17.0*0.2, 18.8*0.2, 19-2*0.2, 19.6*0.2,21.6*0.2, 22.1*0.2,23.7*0.2,28.8*0.2, 29.3*0.2, and 

31.8*0.2 degrees 26. In some such embodiments, the pattern B monosodium salt has an X-ray powder 

difliaction pattern comprising two or more peaks selected from the group consisting of 5.4*0.2, 10.8*0.2, 

14.4*0.2, 16.3*0,2, 17.0*0.2,18.8*0.2, 39.2*0.2,19.6*0.2,21.6*0,2, 22.1*0.2, 23,7*0.2, 29.1*0.2, and 

31.8*0.2 degrees 29. In other such embodiments, the pattern B monosodium salt has an X-ray powder 

diffraction pattern comprising two or more peaks selected from the group consisting of 5.4*0.2, 10.8*0.2, 

14.4*0.2, 16,3*0.2, 17.0*0.2, 18.8*0.2, 19.2*0.2,19.6*0.2, 21.6*0.2, 22.1*0.2, 23.7*0,2, 28.8*0.2, and 

31.8*0.2 degrees 20. In yet other such embodiments, the pattera B monosodium salt has an X-ray 

powder diffraction pattern comprising three or more peaks selected from the group consisting of 5.4*0.2, 

10.8*0.2, 14.4*0.2, 16.3*0.2, 17.0*0.2,18.8*0.2,19.2*0.2,19,6*0.2,21.6*0.2,22.1*0.2, 23.7*0.2, and 

31.8*0.2 degrees 28. In yet other such embodiments, the pattern B monosodium salt has an X-ray 

powder diffraction pattern comprising three or more peaks selected from the group consisting of 5.4*0.2, 

10.8*0,2, 14.4*0.2, 16.3*0.2, 17.0*0.2, 18.8*0.2, 19.2*0.2, 21,6*0.2,22.1*0.2, and 23.7*0.2 degrees 29. 

In yet other such embodiments, the pattera B monosodium salt has an X-ray powder diffraction pattera 

comprising three or more peaks selected from the group consisting of 5.4*0.2, 10.8*0.2, ] 4.4*0.2, 

16.3*0.2, 17.0*0.2, 19.2*0.2, 21.6*0.2,2.2.1*0.2, and 23.7*0.2 degrees 28. In yet other such 

embodiments, the pattern B monosodium salt has an X-ray powder diffraction pattera comprising three or 

more peaks selected from the group consisting of 5.4*0.2, 10.8*0.2, 14.4*0.2, 16.3*0.2, 17.0*0.2, 

18.8*0.2, 21.6*0.2, 22,1*0.2. and 23.7*0.2 degrees 20. In vet other such embodiments, the pattern B 

monosodium salt has an X-ray powder diffraction pattern comprising three or more peaks selected from 
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the group consisting of 5.4*0.2, 10.8*0.2,14.4*0.2, 16.3+0,2,17.0*0.2, 21.6*0.2, 22.1*0.2, and 23.7*0.2 

degrees 28. In yet other such embodiments, the pattern B monosodium salt has an X-ray powder 

diffraction pattera comprising three or more peaks selected from the group consisting of 5.4=0.2. 

10.8*0.2, 16.3*0.2, 22.1*0.2, and 23.7*0.2 degrees 20, 

[00432] In some embodiments, the pattern B monosodium salt has an X-ray powder diffraction pattern 

comprising peaks at 5.4*0.2, 10.8*0.2, and 16.3*0.2 degrees 20. In some such embodiments, the pattera 

B monosodium salt has an X-ray powder diffraction pattera comprising peaks at 5.4*0.2,10.8*0.2, 

16.3*0.2. and 22.1*0.2 degrees 20. In other such embodiments, the pattera B monosodium salt has an X-

ray powder diffraction pattern comprising peaks at 5.4*0.2,10.8*0.2, 16.3*0,2, 22.1*0.2, and 23.7*0.2 

degrees 20. In yet other such embodiments, the pattern B monosodium salt has an X-ray powder 

diffraction pattern comprising peaks at 5.4*0.2, 10.8*0.2, 14,4*0.2, 16.3*0.2, 17.0*0.2, 21.6*0.2, 

22.1*0,25 and 23.7±0.2 degrees 20. In yet other such embodiments, the pattern B monosodium salt has an 

X-ray powder diffraction pattern comprising peaks at 5,4*0,2, 10,8*0.2, 14.4*0.2, 16.3*0.2, 17.0*0.2, 

18.8*0.2., 21.6*0.2,22.1*0.2, and 23.7*0.2 degrees 20. In yet other such embodiments, the pattera B 

monosodium salt has an X-ray powder diffraction pattern comprising peaks at 5.4*0.2, 10.8=0.2, 

14.4*0.2, 16.3*0,2, 17.0*0.2, 19.2*0.2, 21,6*0.2, 22.1*0.2, and 23.7*0.2 degrees 28. In yet other such 

embodiments, the pattera B monosodium salt has an X-ray powder diffraction pattera comprising peaks at 

5.4*0.2, 10.8*0.2, 14,4*0.2, 16.3*0.2, 17.0*0.2, 18.8*0.2,19.2*0.2, 21.6*0.2, 22.1*0.2, and 23.7*0.2 

degrees 20. In furtlier such embodiments, the pattern B monosodium salt has an X-ray powder diffraction 

pattern comprising peaks at 5.4*0.2, 10.8*0.2, 14.4*0.2, 16.3*0.2, 17.0*0.2, 18.8*0.2, 39,2*0,2, 

19.6*0.2, 21.6*0.2, 22.1*0.2, 23.7*0,2, and 31.8*0.2 degrees 20. In yet further such embodiments, the 

pattern B monosodium salt has an X-ray powder diffraction pattern comprising peaks at 5.4*0.2. 

10,8*0.2, 14.4*0.2, 16.3*0.2, 17.0*0.2, 18.8*0.2, 19.2*0.2,19.6*0.2, 21.6*0.2, 22.1*0.2, 23.7*0.2, 

28.8*0.2, and 31.8*0.2 degrees 20. In yet further such embodiments, the pattern B monosodium salt has 

an X-ray powder diffraction pattern comprising peaks at 5.4*0.2, 10.8*0.2, 14.4*0.2, 16,3*0.2, 17.0*0-2, 

18.8*0.2, 19.2*0.2, 19.6*0.2, 21.6*0.2, 22.1*0.2, 23.7*0.2,29.1*0.2, and 31.8*0.2 degrees 26. In yet 

further such embodiments, the pattern B monosodium salt has an X-ray powder diffraction pattern 

comprising peaks at 5.4*0.2, 10.8*0.2, 14.4*0.2, 16,3*0.2,17.0*0.2, 18.8*0.2, 19.2*0.2, 19.6*0.2, 

21.6*0.2, 22.1*0.2,23.7*0.2, 28.8*0.2, 29,1*0.2, and 31.8+0.2 degrees 20. 

[00433] In some embodiments, the pattern B monosodium salt has an X-ray powder diffraction pattern 

substantially as shown in Figure 12. The 20 values for the peaks in Figure 12 (and their intensities) are as 

follows: 5.36 (100), 10.75 (42), 14.43 (20), 16.34 (60), 17.00 (25), 18.83 (18), 19.24 (18), 19.66 (12), 

21.64 (29), 22.12 (41), 23.73 (32), 28.83 (9), 29.10 (9), and 31.78 (10). 

[00434] This invention also relates, in part, to a process for preparing the pattern B monosodium salt. 
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The pattern B monosodium salt can prepared by suspending the pattera A monosodium salt (for example, 

~ 30mg) in various organic solvents (e.g., ~ 125ul acetonitrile, ethanol, 1-propanol, or 2-propanol) at 

room temperature. The pattern B monosodium salt was also prepared by seeding a solution with pattern 

B monosodium salt Compound IB-LO-2.3 (12.5g) was dissolved in DMSO (37.5ml) at ~-68°C. 1.04% 

NaOH dissolved in 6.3ml of water, 6.3ml 2-propanol, and 12.5ml 35.2:1 v/v 2-propanol/water was added. 

The solution was seeded with 125mg of pattern B seeds slurried in 12.5ml of 35.2:1 v/v 2-propanol/water, 

and the crystallization slurry was incubated at ~68QC for .5h. 175ml 35.2:1 v/v 2-propanol/water at 

~68°C was added over -~7h, and the crystallization slurry was cooled to -~0°C over no less than 7h. The 

crystals were isolated by filtration and analyzed, by PXRD. The crystals were then dried at -50c,C under 

vacuum (approximately 3 inches of mercury). The dried crystals were analyzed by PXRD, which showed 

no change in comparison to die pre-drying sample. The stoichiometry of the pattera B monosodium salt 

was confirmed by ion chromatography. 

[06435] This invention also relates, in part to a pattern C crystalline monosodium salt. 

{00436} In some embodiments, the pattern C monosodinm salt has an X-ray powder diffraction pattens 

comprising one or more peaks selected from the group consisting of 5.0*0.2, 12.0+0.2, 17.5*0.2. 

18.8=0.2, and 22.7*0.2 degrees 28. In some such embodiments, the pattern C monosodium salt has an X-

ray powder diffraction pattern comprising three or more peaks selected from the group consisting of 

5.0*0.2, 12.0*0.2, 17.5*0.2, 18.8*0.2, and 22.7*0.2 degrees 20. 

[004371 In some embodiments, the pattern C monosodium salt has an X-ray powder diffraction pattern 

comprising one or more peaks selected from the group consisting of 5.0*0.2, 12.0+0.2, 17.5*0.2, 

17.8*0.2, ! 8.8*0.2, and 22.7*0.2 degrees 20. In some such embodiments, the pattern. A monosodium salt 

has an X-ray powder diffraction pattern comprising three or more peaks selected from the group 

consisting of 5.0*0.2,12.0*0.2,17.5*0.2,17,8*0.2, 18.8*0.2, and 22.7*0.2 degrees 20. In other such 

embodiments, the pattern A monosodium salt has an X-ray powder diffraction pattern comprising five or 

more peaks selected from the group consisting of 5,0*0.2, 12.0*0.2, 17.5*0.2, 17.8*0.2. 18.8*0.2, and 

22.7*0.2 degrees 20. 

[06438] In some embodiments, the pattern C monosodium salt has an X-ray powder diffraction pattern 

substantially as shown in Figure 14. The 20 values for Ihe peaks in Figure 14 (and their intensities) are as 

follows: 4.97 (100), 12.03 (24), 17.55 (32), 17.80 (77), 18.79 (23), and 22.74 (33). 

[00439] This invention also relates, in part, to a process for preparing the pattern C monosodium salt. The 

pattern C monosodium salt was prepared as follows. Pattera B monosodium salt (1 OOmg) was dissolved 

in 400ui DMSO and 2ml 12:1 v/v 2-propano]/H20 at 70°C. Pattern B monosodium salt seed crystals 

were added to the solution, and the solution was then cooled to ambient temperature over 20min. 

Filtration yielded crystals of the pattern C monosodium salt 



G3. Crystalline Form ofN~(6'(3-Tert~butyl~5-(2>4~dioxo-3,4-dihydropyrimidin-l(2H)~yI)~2-

metkoxyphimyI)naphlhalen-2-yl)methanesulfonamide, Disodium Salt. 

[0O44OJ This invention also relates, in part, to a crystalline form ofls-(6-(3-tGii:-butyl-S'{2,4~dkyA.o-3,4-

dihydropyrmiidhi-l(2H)-yl}-2-niethoxyphenyI)naphthaien-2-y0methanesi!lfottamide, disodium. salt. 

[00441] In some embodiments, the disodium salt has an X-ray powder diffraction pattern comprising one 

or more peaks selected from the group consisting of 4.8±0.2,9.6±0.2, 10.5±0.2, 13,0±0.2,14.6±0.2, 

15.4±0.2, 16.8 ±0.2, and 23.0±0.2 degrees 26. In some such embodiments, the disodium salt has an X-ray 

powder diffraction pattern comprising three or more peaks selected from the group consisting of 4.8±0.2? 

9.6±0.2, 10.5±0.2, 13.0±0.2, \4.6±02, \5A±02, 16.8 ±0.2, and 23.0±0.2 degrees 2©. In other such 

embodiments, the disodium salt has an X-ray powder diffraction pattern comprising five or more peaks 

selected from the group consisting oN.8±G.2, 9.6±0.2i i0.5±0.2,13.0±0-2,14.6±0.2f 15.4±0.2, 16.8 ±0.2, 

and 23.0±D.2 degrees 20. 

[00442] In some embodiments, the disodium salt has an X-ray powder diffraction pattera comprising one 

or more peaks selected from the group consisting of 4.8=0.2,9,6±0.2, I0.5±0.2, 13.0±0.2S 14.6±0.2, 

15.4±0.2, 16.8 ±0.2, 22.7±0.2, 23.0±0„2, and 23.3±0.2 degrees 20, In some such embodiments, the 

disodium salt has an. X-ray powder diffraction pattera comprising three o.r more peaks seiected from the 

group consisting of 4.8*0.2,9.6*0.2, 10.5±0.2, 13.0*0.2, 14.6±0.2,15.4±0.2,16.8 ±0.2, 22.7±0,2> 

23.0±0.2, and 23.3±0,2 degrees 28. In other such embodiments, the disodium salt has an X-ray powder 

diffraction pattern comprising live or more peaks selected from the group consisting of 4.8*0.2, 9.6±0.2, 

10.5±0.2,13.Q±0.2,14.6±0.2,15.4±0.2,16.8 ±0.2, 22.7±0.2, 23.0=fc0.2, and 23.3±0.2 degrees 26. 

[00443] In some embodiments, the disodium salt has an X-ray powder diffraction pattern substantially as 

shown in Figure 15. The 20 values for the peaks in Figure 15 (and their intensities) are as follows: 4.80 

(100), 9.59 (10), 10.51 (13), 12.98(H), 14.56 (8), 15.38 (12), 16.84(6), 22.68(10), 23.04 (6), and 23.33 

(4)-

[00444] This invention also relates, in part, to a process for preparing the disodium salt The disodium 

salt was prepared by suspending compound IB-LO-2.3 (52.83mg) in 1M aqueous NaOH (1, 1ml) (the 

molar ratio compoundiNaOH was 1:10). The solution was heated to 36°C, and the solid dissolved 

completely to yield a clear solution. The solution was naturally cooled to ambient temperature, and the 

salt crystallized in 24h. Alternatively, the disodium salt was prepared by suspending compound IB-L0-

23 (Slmg) m EtOH(lml). NaOH in L2rnlof5:l v/v EtOH/H2Q (2,1 molar equivalent) was added. The 

reaction mixture was concentrated and 2m 1 acetonitrile was added to induce crystallization. The 

stoichiometry of this solid was determined by ion chromatography. 

G4, QystcillineForm ofN-(6-(3~Teri-butyl~5-(2l4~dioxo-3>4-dihydropyrimidiri-l(2H)-yl)-2~ 

methoxyphenyl)naphthalen-2-yi}meihcmesidfonamides Monopotassium Sail. 
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[00445] This invention also relates, in part, to a crystalline form of N-(6-(3-tert-butyl-5-(2,4-dioxo-3,4-

dihydropyrimidin-l(2H)-y])-2-methoxyphenyl)naphthaIeii-2-yl)me-thanesulfonainide, monopotassium 

salt. 

[00446] In some embodiments, the monopotassium salt has an X-ray powder diffraction pattern 

comprising one or more peaks selected from the group consisting of 5.0*0.2, 9.9*0.2,11.3*0.2, 13.3*0.2, 

16.9*0.2, 18.1*0.2, 19.1*0.2, 20.0+0.2, 21.1*0.2, 23.5*0.2, 24.8*0.2, and 25.7*0.2 degrees 29. In some 

such embodiments, the monopotassium salt has an X-ray powder diffraction pattern comprising three or 

mors peaks selected from the group consisting of 5.0*0.2, 9.9*0.2, 11.3*0.2, 13.3*0.2, 16.9*0.2. 

18.1*0.2, 19.1*0.2,20.0=0.2, 21.1*0.2,23.5*0.2, 24.8*0.2, and 25.7*0.2 degrees 20. In other such 

embodiments, the monopotassium salt has an X-ray powder diffraction pattern comprising five or more 

peaks selected from the group consisting of 5.0*0,2,9.9±0.2S 11.3*0.2, 13.3*0.2, 16,9*0.2, 18.1*0.2, 

19.1*0.2, 20.0*0,2, 21.1*0.2,23,5*0,2, 24.8*0.2, and 25.7*0.2degrees 20, 

{(10447] In some embodiments, the monopotassium salt has an X-ray powder diffraction pattern 

comprising one or more peaks selected from the group consisting of 5.0*0.2, 9.9*0.2, 11.3*0.2, 13.3*0.2, 

16.9*0.2, 18.li0.2j 19,1*0.2, 20.0*0,2,21.1*0.2,21.5*0.2,23.5*0.2,24.8*0,2, and 25.7*0.2 degrees 20, 

in some such embodiments, the monopotassium salt has an X-ray powder diffraction pattern comprising 

three or more peaks selected from the group consisting of S.0±0.2, 9,9*0 .2,11.3*0.2, 13.3*0.2,16.9*0.2, 

18.1 ±0.2, 19.1*0.2, 20.0*0.2, 21.1*0.2,21.5*0.2,23.5+0.2, 24.8±0.2S aiid 25.7*0.2 degrees 29. In other 

such, embodiments, the monopotassium salt has an X-ray powder diffraction pattern comprising five or 

more peaks selected from the group consisting of 5.0*0.2. 9.9*0.2,11.3±0.2,13,3*0.2, 16.9*0.2, 

18.1*0.2, 19.1*0.2, 20.0*0.2, 21.1*0.2, 21.5*0.2, 23.5*0.2,24.8+0.2, and 25.7*0,2degrees 20. 

[00448] In. some embodiments, the monopotassium salt has an. X-ray powder diffraction pattera 

substantially as shown in Figure 17. The 20 values for the peaks in Figure 17 (and their intensities) are as 

follows: 4.97 (100), 9.94 (7); 11.33 (15), 13.28 (7), 16,91 (5), 18.13 (7), 19.14 (4), 20.00 (4), 21.13 (4), 

21.45 (4), 23.54 (4), 24.84 (3), and 25.67 (6). 

[00449] This invention also relates, in part, to a process for preparing the monopotassium salt. The 

monopotassium salt was prepared m aqueous medium. 0.366ml of 1M aqueous KOH was added to 

150.56mg of compound IB-LO-2.3 (molar ratio 1:1.2). The resulting suspension was equilibrated at 

ambient conditions. The monopotassium salt was formed on the following day through a soiution-

mediated process. Alternatively, the monopotassium salt was prepared by suspending compound IB-LO-

2.3 (300mg) in 3ml acetonitrile. KOH in 1.3mL of H20 (2.1 molar equivalent) was added. Additional 

lml RiO was added to dissolve all solids. Afterwards, 12ml acetonitrile was added to induce 

crystallization. The stoichiometry of the salt was confirmed by ion chromatograph. 

G5. Crystalline Forms ofN-(6-(3-Tert-butyl-5'(2,4-dioxo-3,4-dikydropyrimidin-l(2H)-yl)-2-
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methoxypheny[)naphthalen-2~yl)methanesulfonamide, Monocholine Salt. 

[00450] This invention also relates, in part, to crystalline forms of N-(6-(3-tert-butyl-5-(2,4-dioxo-3>4-

dihydropyr?midm-l(2H)-yl)~2-methoxyphenyl)naphthalen-2-yl)methanesulfonamide, monocholine salt, 

namely the pattern A and pattern B crystalline forms discussed below. 

[00451] This invention relates, in part, to a pattern A crystalline monocholine salt, 

[00452} In some embodiments, the pattern A monocholine salt has an X-ray powder diffraction pattern 

comprising one or more peaks selected from the group consisting of 1G.9±0.2, 12.1 £0.2, 13.4±0.2, 

15.5*0.2, 17,0+0.2, 17.8±0.2,18.3±0.2, 19.5±0.2, and 21.9±0.2 degrees 28. In some such embodiments, 

the pattern A monocholine salt has an X-ray powder diffraction pattera comprising three or more peaks 

selected from the group consisting of 10.9±0,2S 12,1±0,2} 13,4±0.2, 15.5x0.2, 17„0±0.2,17.8±0.2, 

18.3A-0.2, 19.5±0.2, and 21,9±0.2 degrees 20. in other such embodiments, the pattera A monocholine salt-

has an X-ray powder diffraction pattern comprising five or more peaks selected from the group consisting 

of ]0.9±0.2, 12.3.4:0.2, 23.4±0.2, 15.5±0.2, I7.0±0.2, 17.8±0.2, 18.3±0.2} 19.5±-Q.2, and 21.9+0.2 degrees 

20. 

100453] In some embodiments, the pattern A monocholine salt has an X-ray powder diffraction pattern 

comprising one or more peaks selected from the group consisting of 10.9±0.2, 12,I±0.2>13.0^0.2, 

i3.4±0.2, 13.6+0.2, 15.5±0.2, 17.0+0.2,17.8±0.2, IS.3±0.2, 19.5*0.2, 19.7±0.2, and 21.9±0.2 degrees 29. 

In some such embodiments, the pattern A monocholine salt has an X-ray powder diffraction, pattern 

comprising three or more peaks selected from the group consisting of degrees 28, l.n other such 

embodiments, the pattern A monocholine salt has an X-ray powder diffraction pattera comprising five or 

more peaks selected from the group consisting of degrees 29. 

[00454] In some embodiments, the pattern A monocholine salt has an X-ray powder diffraction pattera 

substantially as shown in Figure 19. The 20 values for the peaks in Figure 19 (and their intensities) are as 

follows: 10.94(42), 12.06 (20), 12.96(26), 13.42 (641, 13.64(27), 15.51 (18), 16,98(78), 17.81 (26), 

18.32 (100), 19.49 (48), 19.70 (33), and 21.91 (22). 

[00455] This invention also relates, in part, to a process for preparing the pattern A monocholine salt. It 

was prepared in a solvent mixture of tetrahydrofuran (THF) and methanol. Compound IB-LO-2.3 

(56.79ing) was dissolved in THF at 60°C, 40,Qlmg of choline hydroxide solution (45wt% in methanol) 

was added resulting in a molar ratio of 1:1.2. The crystals formed upon natural cooling to ambient 

temperature, 

[00456] This invention also relates, in part, to a pattern B crystalline monocholine salt. 

[00457] In some embodiments, the pattern B monocholine salt has an X-ray powder diffraction pattern 

comprising one or more peaks selected from the group consisting of 8.0*0.2. 9.4*0.2, 11.0*0.2. 13.0*0.2, 

13.7±0.2S I 5.9*0.2, 17.0*0.2, 18.3*0.2, 18.9*0.2, 19.8*0.2, and 22.1*0.2 degrees 20. Fn some such 
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embodiments, the pattern B monocholine salt has an X-ray powder diffraction pattera comprising three or 

more peaks selected from the group consisting of 8.0*0,2, 9.4*02, 11.0*0.2, 13.0+0.2, 13.7x0.2. 

15.9*02, 17.0*0.2, 18.3*02, 13,9+0.2, 39.8+0.2, and 22,1 ±0.2 degrees 29. In other such embodiments, 

the pattern B monocholine salt has an X-ray powder diffraction pattern comprising five or more peaks 

selected from Ihe group consisting of 8.0*0.2, 9.4*02, 11,0*02, 13.0*02, 13.7*0.2, 15.9+0.2, 17.0+0.2, 

18.3*0.2, 18.9*0.2, 19.8*0.2, and 22.1*0.2 degrees 28. 

[00458] In some embodiments, the pattern B monocholine salt has an X-ray powder diffraction pattern 

comprising one or more peaks selected from the group consisting of 8,0*0.2, 9.4*0.2, 11.0*0.2, 13.0*0.2, 

13.3*0.2, 13.7*0.2, 15.9*0.2, 17.0*0.2, 17.4*0.2, 183*0.2, 18.9*0.2, 19.8*0.2, 21.8*02, and22.1*0.2 

degrees 20. In some such embodiments, the pattern B monocholine salt has an X-ray powder diffraction 

pattera comprising three or more peaks selected from the group consisting of 8.0*0.2, 9.4*0.2,11.0*0.2, 

13.0*0.2, 13.3*0.2,13.7*0.2,15.9*0.2,17.0*0.2,17.4*0.2, 18.3*0.2,18.9*0.2, 19.8*02,21.8*0.2, and 

22.1*0,2 degrees 28. In other such embodiments, the pattern B monocholine salt has an X-ray powder 

diffraction pattern comprising five or more peaks selected from the group consisting of 8.0*0.2, 9.4*0.2. 

11.0*02, 13.0*0.2,13.3*02,13.7*0.2,15.9*0.2,17.0*0.2, 17.4*0.2, 18.3*0.2,18.9*02, 19.8*0.2, 

21.8*02, and 22.1*02 degrees 2G. 

|00459] In some embodiments, the pattern B monocholine salt has an X-ray powder diffraction pattern 

substantially as shown in Figure 21. The 29 values for the peaks in Figure 21 (and their intensities) are as 

follows-. 7.96 (41), 9.38 (34), 10.96(24), 12.98 (76), 13.34 (33), 13.72 (37), 15.90 (100), 17.03 (60), 

17.42(37), 18.30 (31), 18.85 (93), 19,82 (90), 21.76(38), and 22.06 (46). 

[00460] This invention also relates, in part, to a process for preparing the pattern B monocholine salt. It-

was prepared by suspending amorphous choline salt in ethyl acetate for seven days. 

G6. Crystalline Form ofN~(6~(3-Tert-butyl-5~(2,4-dioxo-~3,4-dihydropyrimidin-}(2H)-yl)-2-

methoxyphenyl)naph(hahn-2-yl}meihane^ulforiamide, Dicholine Salt. 

[00461] This invention also relates, in part, to a crystalline form of N-(6-(34ert-hutyl-5-(254-dioxo-3,4~ 

dihydropyrimidm~i(2H)-yl)-2-methoxyphenyl)naphtha!en-2-yI)methanesitlfonamide, dicholine salt. 

[00462] In some embodiments, the dicholine salt has an X-ray powder diffraction pattern comprising one 

or more peaks selected from the group consisting of 8.6*0.2, 11,0*0.2, 12,9*0.2, 17.0*02, 17.5*02, 

18.9*0.2. 19.8*0.2, and 21.9*0.2 degrees 29. In some such embodiments, the dicholine salt has an X-ray 

powder diffraction pattern comprising three or more peaks selected from the group consisting of 8.6*0.2, 

11.0*02,12.9*0.2,17.0*0.2, 17.5*02, 18.9*02, 19.8*02, and 21.9*0.2 degrees 20. &i other such 

embodiments, the dicholine salt has an X-ray powder diffraction pattern comprising five or more peaks 

selected from the group consisting of 8.6*0.2, 11.0*02, 12.9*0.2, 17.0*0.2, 17,5*02, 18.9*02, 

19.8*02, and 21.9*02 degrees 28. 
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[00463j In some embodiments, the dicholine salt has an X-ray powder diffraction pattera comprising one 

or more peaks selected from the group consisting of 8.6±0.2, 11.0^0.2, 12.9±0.2, 1?.0±0,2, 17.5±0.2. 

18.9±0.2, 19.8±0.2, 2L9±0.2, and 22.1±0.2 degrees 29. In some such embodiments, the dicholine salt has 

an X-ra>' powder diffraction pattern comprising three or more peaks selected from the group consisting of 

8.6±0.2, I1.0±0.2,12.9±0,2, 17.0±0.2, 17.5±0.2S 18.9±0.2, 19.8±0.2, 21.9+0.2, and 22.1±0.2 degrees 28. 

In other such embodiments, the dicholine salt has an X-ray powder diffraction pattern comprising five or 

more peaks selected from the group consisting of 8,6±0.2, 11.0±0,2, 12.9:1=0.2, 17.0±0.2,17.5^0.2, 

I8.9±0.2, 19.8±0.2, 21.9*0.2, and 22.1±0.2 degrees 20. 

[00464\ fo some embodiments, the dicholine salt has an X-ray powder diffraction pattern substantially as 

shown in Figure 23. The 20 values for the peaks in Figure 23 (and their intensities) are as follows: 8.62 

(28), 10.93 (29), 12.93 (50), 15.88 (100), 17.03 (42), 17.47 (29), 18.88 (66), 19.82 (57), 21.89 (42), 2.07 

(41). 

[00465] This invention also relates, in part, to a process for preparing the dicholine salt. It was prepared 

by suspending compound IB-LO-2.3 (200mg) in 0.75ml MeOH'. Choline hydroxide in MeOH (2!0rnfs 

45wt%.„ 2.10 molar Bquivalent) was added. The reaction mixture was concentrated, and 4ml acetonitrile 

and 6ml isopropyl acetate were added. The reaction mixture was then seeded with trace amount of the 

compound IB~L0~2.3 monopotassium salt seed crystals (discussed aboye). The reaction mixture started 

to crystallize shortly after. The stoichiometry of the salt was determined by solution 'H'NMH. 

G7. Crystalline Forms of(E)-N-(4-(3-1ert-butyl-5-(2,4-dioxo-3,4~dihyclropyrimidm-l(2H)~yl)~2-

inethoxystyiyfyphenyljmethanesulfonamide Disodium Salt. 

[00466] This invention also relates, in part, to crystalline forms of (E)-N-(4-(3-tert-butyl-5-(2)4-dioxo--3.4-

dihydropyrimidin-l(2H)-yl)-2-methoxystyry!)phenyi)methanesulfonamide disodium salt, namely the 

nonahydrate and tetrahydrate crystalline forms discussed below. 

[00467} This invention relates, in part, to a nonahydrate crystalline disodium salt. The crystallographic 

unit cell parameters of the nonahydrate crystalline disodium salt have been determined to be as follows: a 

is 8.9A, b is 9.4A, and c is 20.'7A (more precisely, a is 8,926(2)A, b is 9.415(2)A, and c is 20.674(5)A); 

the cell angles are: a - 94,8°, p - 93,3°, and y -107.0° (more precisely, a is 94,796(4)", p is 93/345(4)°, and 

y is 107.013(4)°); and the cell volume is 1649A3 (more precisely, 1649.3(7)A3), The salt crystallizes in 

the P-l space group. 

[00468] In some embodiments, the disodium salt nonahydrate has an X-ray powder diffraction pattern 

comprising one or more peaks selected from the group consisting of 4.3^0.2, 10.4±0.2, 10.9±0.2„ 

11.6±G.2S 12.9±0.2, !4.7±0.2; 16.4±0.2, 17.8±0.2, 19.4±0.2,19.8±0.2, 20.8±0.2, 2L9±0.2, and 23.5±0.2 

degrees 20. In some such embodiments, the disodium salt nonahydrate has an X-ray powder diffraction 

pattern comprising three or more peaks selected from the group consisting of 4.3±G.2, 10.4=fc0.2, 
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10.9*0,2,, 11,6*0.2,12.9*0.2, 14.7*0.2,16.4*0.2,17.8*0.2, 19.4+0.2,19.8*0.2, 20.8*0.2, 21.9*0.2, and 

23.5*0.2 degrees 20, In other such embodiments, the disodium salt nonahydrate has an X-ray powder 

diffraction pattern comprising five or more peaks selected from the group consisting of 4.3*0.2,10,4*0.2, 

10.9*0.2,, 11.6*0.2,12.9*0.2, 14.7*0.2, 16.4*0.2, 17.8*0.2,19.4*0.2, 19.8*0.2, 20.8*0.2, 21.9*0.2, and 

23.5*0.2 degrees 28. 

[00469] In. some embodiments, the disodium salt nonahydrate has an X-ray powder diffraction pattern 

comprising one or more peaks selected from the group consisting of 4.3*0.2, 10.4*0.2, 10.9*0.2,, 

11.6*0.2, 12.9*0.2, 14.7*0.2, 14.9*0.2, 16.4*0.2, 17.8*0.2, 19.4*0.2, 19.7*0.2, 19.8*0.2, 20.8*0.2, 

20.9*0.2,21.9*0.2, 22.1*0.2, and 23.5*0.2 degrees 20. In some such embodiments, the disodium salt 

nonahydrate has an X-ray powder diffraction pattern comprising three or more peaks selected from the 

group consisting of 4.3*0.2, 10.4*0.2, 10.9*0.2,, 11.6*0.2, 12.9*0.2,14.7*0.2, 14.9*0.2, 16.4*0.2, 

17.8*0.2,19.4*0.2, 19.7*0.2, 19.8*0.2,20.8*0.2, 20.9*0.2, 21.9*0.2, 22.1*0,2, and 23.5*0.2 degrees 29. 

In other such embodiments, the disodium salt nonahydrate has an X-ray powder diffraction pattern 

comprising five or more peaks selected from the group consisting of 4.3*0.2, 10.4*0.2,10.9*0.2,, 

11.6*0.2, 12.9*0.2,14,7*0.2, 14.9*0.2, 16.4*0.2,17.8*0.2,19,4*0.2, 19.7*0.2, 19.8*0.2, 20.8*0.2, 

20.9*0.2, 21.9*0.2,22.1*0.2, and 23.5*0.2 degrees 26. 

[00470] In some embodiments, the disodium salt nonahydrate has an X-ray powder diffraction pattern 

substantially as shown in Figure 24. The 28 values for the peaks in Figure 24 (and their intensities) are as 

follows: 4.31 (100), 10.36 (12), 10.91 (23), 11.61 (52), 12.93 (24), 14.73 (65), 14.89 (20), 16,44 (41), 

17.80 (38), 19.44 (26), 19.67 (37), 19.83 (59), 20.75 (69), 20.89 (21), 21.92 (43), 22.13 (40).. and 22.42 

(24). 

]'0O471]This invention also relates, in part, to a process for preparing the disodium salt nonahydrate. It 

was prepared in aqueous medium. Aqueous NaOH (1M, 1.18ml) was added to (E)-N-(4-(3-tert-butyI-5-

(2,4-dioxo-3,4-dihydropyrimidin-l(2H)-yl)-2-methoxystyryl)phenyl)methanesulfonamide (compound 

IB-Ll-l.l ) (27.82mg) (molar ratio 1:20 acid:base). The resulting suspension was equilibrated at ambient 

conditions. The disodium salt nonahydrate formed seven days later through a solution-mediated process. 

Alternatively, the disodium salt nonahydrate was prepared by suspending 278.8mg of compound IB-Ll-

l.l in 1.25ml THF while heated to about 50°C. Aqueous NaOH (IN, 3.5ml, 2.2molar equivalents) was 

added. The solid dissolved completely to yield a clear solution, which was natural!}' cooled to ambient 

temperatures. The salt crystallized spontaneously. The molecular structure was determined by single 

crystal diffractometry. 

[00472] This invention relates, in part, to a tetrahydrate crystalline disodium salt. 

[00473] In some embodiments, the disodium salt tetrahydrate has an X-ray powder diffraction pattern 

comprising one or more peaks selected from the group consisting of 4.8*0.2, 12.1*0,2, 14.0*0.2, 
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17.0*0.2,17.5*0,2. 20.9*0.2, 21.6*0.2. 25.0*0.2, and 29.5*0.2 degrees 20. .In some such embodiments, 

the disodium salt tetrahydrate has an X-ray powder diffraction pattern comprising three or more peaks 

selected from the group consisting of 4.8*0.2, 12.1*0.2, 14.0*0.2, 17.0*0.2, 17,5±0,2S 20.9*0.2, 

21.6*0.2.25.0*0.2, and 29.5*0.2 degrees 28. In other such embodiments, the disodium salt tetrahydrate 

has an X-ray powder diffraction pattern comprising five or more peaks selected from the group consisting 

of 4.8*0.2, 12.1*0.2,14.0*0.2,17.0*0.2,17.5*0.2, 20.9*0.2,21.6*0.2, 25.0*0.2, and 29.5*0.2 degrees 

29, 

[00474] In some embodiments, the disodium salt tetrahydrate has an X-ray powder diffraction pattern 

comprising one or more peaks selected from the group consisting of 4.8*0.2, 12.1*0.2, 14.0=0.2, 

14.4*0.2,17.0*0,2, 17.5*0.2, 20.9*0.2, 21.6+0.2,25.0*0.2, 29.5*0,2, and 34.2+0.2 degrees 20. In some 

such embodiments, the disodium salt tetrahydrate has an X-ray powder diffraction pattern comprising 

three or more peaks selected from the group consisting of 4.8*0.2, 12.1*0.2, 14.0*0.2. 14.4+0.2, 

17.0+0.2, 17.5*0.2,20.9+0.2, 21.6*0.2, 25.0*0.2,29.5*0.2, and 34.2*0.2 degrees 20. In other such 

embodiments, the disodrum salt Tetrahydrate lias an X-ray powder diffraction pattern comprising five or 

more peaks selected from the group consisting of 4,8*0.2, 12,1*0.2, 14,0*0.2, 14.4=0.2, 17,0*0.2, 

17.5*0.2, 20.9*0.2, 21.6*0.2, 25.0*0.2, 29.5*0.2, and 34.2*0.2 degrees 20. 

[00475] In some embodiments, the disodium salt tetrahydrate has an X-ray powder diffraction pattern 

substantially as shown in Figure 25. The 20 values for the peaks in Figure 25 (and their intensities) are as 

follows: 4.81 (100), 12.07 (1), 14.01 (27), 14.41 (8), 16.96 (18), 17.53 (11), 20.87 (IS), 21.58 (22), 24.99 

(11), 29.47 (9), and 34.20 (9). 

[00476] This invention also relates, in part, to a process for preparing the disodium salt tetrahydrate by 

suspending the nonahydrate disodium salt in an organic solvent (e.g., ethanol 1-propanol, or 2-propanol). 

G8. Crystalline Form of (E)-N-(4~(3-tert-butyl-5-(2,4~dioxoS,4~dihydropyrimidm~l(2H)~yI)~2~ 

methoxysly!yl)phenyl)methmesuIfonamide Dipotassium Salt 

[00477] This invention also relates, in part, to a crystalline (E)-N-(4-(3-tert-btityi-5-{2,4-dioxo-3,4-

dihydropyrimidin~l(2H)-yl)-2-methoxystyiyl)phenyr)methanesulfonarnide dipotassium salt tetrahydrate. 

[00478] The crystallographic unit cell parameters of the dipotassium salt tetrahydrate have been 

determined to be as follows: a is 14.5A, b is 10.BA, and c is 35.8A (more precisely, a is 14.454(14)A, b is 

10.763(14)A, and c is 35.75(4)A); the ceil angle is: p - 98.8° (more precisely, p is 98.82(3)°'); and the cell 

volume is 5499A3 (more precisely, 5499(11)A3). The salt crystallizes in the C2/c space group. 

[00479] In some embodiments, the dipotassium salt tetrahydrate has an X-ray powder diffraction pattera 

comprising one or more peaks selected from the group consisting of 5.0*0.2, 11.9*0.2, 12.4*0.2, 

13.7+0.2, 15.0*0.2, 16.5*0.2, 17.1+0.2, 20.8*0.2, 21.3+0.2, 22.2*0.2, 24.0*0.2, 26.4*0.2, and 29.3*0.2 

degrees 20, In some such embodiments, the dipotassium salt tetrahydrate has an X-ray powder diffraction 
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pattern comprising three or more peaks selected from the group consisting of 5.0*0.2, 11.9*0.2,12,4*0.2, 

13.7*0,2,15,0*0.2,16.5*0.2,17.1*0.2,20.8*0.2,213*0.2, 22.2*0.2,24,0*0.2, 26.4*0.2, and 293*0.2 

degrees 20. In other such embodiments, the dipotassium salt tetrahydrate has an X-ray powder diffraction 

pattern comprising five or more peaks selected from the group consisting of 5.0*0.2, 11.9*0.2, 12.4=0.2, 

13.7*0.2, 15.0*0.2,16.5*0.2,17.1*0.2, 20.8*0.2,213*0.2, 22.2*G.2f 24.0*0.2, 26.4*0.2, and 29.3+0.2 

degrees 20. 

[00480] In some embodiments, the dipotassium salt tetrahydrate has an X-ray powder diffraction pattern 

comprising one or more peaks selected from, the group consisting of 5.0*0.2, 11.9*0.2, 12.4*0.2, 

12.6*0.2, 13.7+0.2, 15.0*0.2, 16.5*0,2, 16.7*0.2, 17.1*0.2, 20.7*0.2, 20.8*0.2, 21.3*0.2,22.2*0.2, 

22,4*0.2. 24.0*0.2, 26.4*0,2, and 29.3*0.2 degrees 28, In some such embodiments, the dipotassium salt 

tetrahydrate has an X-ray powder diffraction pattern comprising three or more peaks selected from the 

group consisting of 5.0*0.2,11.9*0.2,12.4*0.2, 12.6*0.2, 13.7*0.2,15.0*0.2,16.5*0.2,16.7*0.2, 

17.1*0.2, 20.74.0.2, 20.8*0.2, 21.3*0.2, 22.2*0.2, 22.4*0.2,24.0*0.2, 26.4*0.2, and 29.3*0.2 degrees 28, 

In other such embodiments, the dipotassium salt tetrahydrate has an X-ray powder diffraction pattern 

comprising five or more peaks selected from the group consisting of 5.0*0.2, 31,9*0.2, 12.4*0.2, 

12.6*0.2, 13.7*0.2, 15.0*0.2, 16.5*0.2, 16.7*0.2, 37.1*0.2, 20.7*0.2, 20.8*0.2,21.3*0.2, 22.2*0.2, 

22.4*0.2, 24.0*0.2, 26.4*0.2, and 29.3*0,2 degrees 20. 

[©0481]In some embodiments, the dipotassium salt tetrahydrate has an X-ray powder diffraction pattern 

substantially as shown in Figure 27. The 20 values for the peaks in Figure 27 (and their intensities) are as 

follows: 5.00(100), 11.86 (34), 12.39(32), 12.64 (19), 13.70(23), 15.03 (21), 16.47 (24), 16.66 (24), 

17.12 (28), 20.75 (29), 20.81 (33), 21..34 (22), 22.15 (46), 22.38 (31), 24.02 (24), 26.44 (24), and 29.32 

(21). 

[00482] This invention also relates, in part, to a process for preparing the dipotassium salt tetrahydrate by 

suspending compound IB-Ll-l.l (2ol.l3mg) in 1.25ml THF while heated to about 50°C. Aqueous KOH 

(IN, 13ml, 2.2 molar equivalent) was added. The solid dissolved completely to yield a clear solution, 

which was naturally cooled to ambient temperatures. Crystallization occurred during the slow 

evaporation process. 

G9. Crystalline Forms of (E)-N~(4-(3-tert~butyl-5-(2,4-dioxo-3,4-dihydrapyrimidm-l(2H)~yl)-2-

methoxystyryljphenyijmeil-ianesulfonarnide Monopotassium Sail. 

[00483] This invention also relates, in part, to crystalline forms of (E)-N-(4-(3-tert-butyl-5-(2?4-dioxo-3,4-

dihydrQpyrimidm-l(2H)-y!)-2-meth.oxystyiyl)phenyl)methanesulfonamide monopotassium salt, namely 

the trihydrate and. dihydrate crystalline forms discussed below. 

[00484] This invention relates, in part, to a. monopotassium salt trihydrate. The crystallographic unit cell 

parameters of the trihydrate crystalline monopotassium salt have been determined to be as follows: a is 
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9.OA, bis 8.3A, and c is 18.6 A (more precisely, a is 9.0393(16)A, b is 8.3332(15)A, and c is 18.582(3}A); 

the ceil angles are: a - SO.5°, (5- 85.1°, and y ~ 80.5° (mors precisely, a is 80.51.1(2)°, j3 is 85.134(3)°, and 

y is 80.531(2)°); and the cell volume is 1359A2 (more precisely, 1359.3(4)A3). The salt crystallizes in the 

P-l space group. 

[00485] In some embod iments, the monopotassium salt trihydrate has an X-ray powder diffraction pattern 

comprising one or more peaks selected from the group consisting of 4.8*0.2, 10.8±0.2, 11.3*0.2, 

13A±02, 15.3*0.2, 16.9*0.2, 21,2±0.2, 21.7*0.2, 22.1*0.2, 22,5*0.2, and 23.0*0.2 degrees 20. In some 

such embodiments, the monopotassium salt trihydrate has an X-ray powder diffraction pattern comprising 

three or more peaks selected from the group consisting of 4.8*0.2, 10.8+0.2, 11.3*0.2, 13.4*0.2, 

15.3+0,2, 16.9+0.2, 21,2+0.2, 22.7*0.2, 22.1*0.2, 22.5*0.2, and 23.0±0.2 degrees 20. In other such 

embodiments, the monopotassium salt trihydrate has an X-ray powder diffraction, pattern comprising five 

or more peaks selected from the group consisting of 4.8*0.2, 10.8+0.2,11.3*0.2, 13.4+0.2. 15.3+0.2, 

26.9*0.2, 21.2*0,2,21.7*0.2, 22.1±0.2, 22.5*0.2, and 23.0*0.2 degrees 20. 

[00486] In some embodiments, the monopotassium salt trihydrate has an X-ray powder diffraction pattern 

comprising one or more peaks sciected from the group consisting of 4.8*0.2, 10.8+0.2, 12.3*0.2, 

13.4*0.21 13.6*0.2, 15.3*0.2, 16.9*0.2, 21,2*0,2, 21.7*0.2, 21.7*0.2, 22,1 ±0.2, 22.5*0.2,22.6+0.2, and 

23.0*0.2 degrees 20. In some such embodiments, the monopotassium salt trihydrate has an X-ray powder 

diffraction pattern comprising three or more peaks selected from the group consisting of 4.8*0.2, 

10.8*0.2, 11.3*0.2, 13.4*0,2, 13.6*0.2, 15.3*0.2,16.9*0.2, 21.2^0.2,21.7*0.2, 21.7*0.2,22.1*0.2, 

22.5*0.2, 22.6*0.2, and 23.0*0.2 degrees 20. In other such embodiments, the monopotassium salt 

trihydrate has an X-ray powder diffraction pattern comprising five or more peaks selected from the group 

consisting of4.8±0.2,10.8±0.2, 11.3*0.2, 13,4*0.2, 13.6*0.2,15.3*0.2, 16.9*0.2, 21.2*0,2, 21.7±Q.2, 

21.7+0.2, 22.1±0.2, 22.5±0.2, 22.6*0.2, and 23.0*0.2 degrees 29, 

[00487] In some embodiments, the monopotassium salt trihydrate has an X-ray powdor diffraction pattern 

comprising one or more peaks selected from the group consisting of 4.8±0.2, 10.8*0.2, 11.3*0,2, 

13.4*0.2, 13.6*0.2, 15.3*0.2,16.9*0.2, 21.2*0.2, 21.7*0.2, 21.7*0.2, 22.1*0,2, 22.5*0.2, 22,6*0.2, and 

23.0*0.2 degrees 28. In some such embodiments, the monopotassium salt trihydrate has an X-ray powder 

diffraction pattern comprising three or more peaks selected from the group consisting of 4.8*0.2, 

10,8+0.2, 11.3*0.2, 1.3.4*0,2, 15,3*0.2, 16.9±0.2, 21.2=b0.2, 21.7*0.2, 22,1*0.2, 22.5*0.2, and 23.0*0,2 

degrees 28. In other such embodiments, the monopotassium salt trihydrate has an X-ray powder 

diffraction pattern comprising five or more peaks selected from the group consisting of 4.8*0.2, 10.8*0.2, 

i 1,3*0.2, 13.4*0.2, 15,3*0.2, 16.9*0.2, 212*0.2, 21.7*0.2, 22.2*0.2, 22,5*0.2, and 23.0±0.2 degrees 20, 

100488] In some embodiments, the monopotassium salt trihydrate has an X-ray powder diffraction pattern 

substantially as shown in Figure 28. The 20 values for the peaks in Figure 28 (and. their intensities) are as 
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follows: 4.83(60), 10.79(100),11.31 (22), 13.42(41), 13.59(18), 15.32(21), 16.90(38), 21.24(22), 

21.68 (20), 21.68 (21)> 22.15 (22), 22.55 (29), 22.63 (23), <md 23.02 (27). 

[00489] This invention also relates, in part, to a process for preparing the monopotassium salt trihydrate. 

It was prepared by suspending compound 1B-L1-LI (108.81mg) in 0.4ml THF while heated to about 

50°C. Aqueous KOH solution (IN, 0.278ml 1.2 molar equivalent) was added. The solid dissolved 

completely to yield a clear solution. Additional 1.6ml THF was added to the solution, which was then 

naturally cooled to ambient temperatures and crystallization was observed. Alternatively, the 

monopotassium salt trihydrate was prepared by suspending compound IB-Ll-l.l (343.89mg) in 1.0ml 

THF while heated to 50°C. Aqueous KOH (1 N, 0.878ml, 1,2 molar equivalent) was added. The solid 

dissolved completely to yield a clear solution. Ethanol was added to the solution dropwise to a total 

volume of 4.0mL The solution was then naturally cooled to ambient temperature and crystallization was 

observed.. 

[00490] This invention relates, m part, to a monopotassium salt dihydrate. 

[00491]In some embodiments, the monopotassium salt dihydrate has an X-ray powder diffraction pattern 

comprising one or more peaks selected from the group consisting of 7.7*0.2, 8.8*0.2, 16.I=fc0.2? and 

19.7*0.2 degrees 20. In some such embodiments, the monopotassium salt dihydrate has an X-ray powder 

diffraction pattern comprising three or more peaks selected from the group consisting of degrees 20. 

[00492? In some embodiments, the monopotassium salt dihydrate has an X-ray powder diffraction pattern 

comprising one or more peaks selected from the group consisting of 7.7*0.2, 8.8=0.2, 12.4*0.2, 14.0*0.2, 

16.1*0.2, 17.7*0.2, 19.2*0.2, 19.7*0.2, 23.3*0.2, and 29.2*0.2 degrees 20. In some such embodiments, 

the monopotassium salt dihydrate has an X-ray powder diffraction pattern comprising three or more peaks 

selected from the group consisting of 7.7*0.2, 8.8*0.2, 12.4+0.2., J4.0*0.2,16.1±0.2, 17.7*0.2, 19.2*0.2, 

19.7*0.2,23.1*0.2, and 29.2*0.2 degrees 20. In other such embodiments, the monopotassium salt 

dihydrate has an X-ray powder diffraction pattern comprising five or more peaks selected from the group 

consisting of 7.7*0.2, 8.8*0.2,12.4*0.2, 14.0*0.2,16.1*0,2,17.7*0.2,19.2*0.2, 19.7*0.2,23.1*0.2, and 

29.2*0,2 degrees 20. 

[00493] In some embodiments, the monopotassium salt dihydrate has an X-ray powder diffraction pattern 

substantially as shown in. Figure 29. The 26 values for the peaks in Figure 29 (and their intensities) are as 

follows: 7.68(19), 8.83 (100), 12.40 (7), 13.97 (10), 16.12(25), 17,75 (9), 19.22(12), 19.73 (40), 23.05 

(9), and 29,21(7). 

[00494] This invention also relates, in part, to a process for preparing the monopotassium salt dihydrate. 

It was prepared by suspending the monopotassium salt trihydrate in media of low water activity, such as 

an ethanoi/HzG mixture (50/1 v/v). Alternatively, the monopotassium. salt dihydrate was prepared by 

dissolving potassium trihydrate solid (1,8g) in 36mL ofJPA and 4ml water at 80°C. The resulting 
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solution was cooled to 55°C over Ih. The solution was then seeded with 7.5mg of dihydrate crystals at 

55°C and maintained at 55°C for ih. Heptane (36ml) was then added over 3h. The reaction mixture was 

cooled to Q°C, and filtration yielded a material containing both di- and trihydrate crystals. The solid was 

then reslurried hi 20mL of 10:1 v/v Ht0H/H20 at 50°C for 3b and cooled to 25°C over 5h. The slurry 

was then mixed at 25°C for additional 3 days and cooled to 0°C over 3h mid held at this temperature for 

2h. The resulting crystals were filtered and air-dried on filter funnel for Ih to give dihydrate. The 

dihydrate monopotassium salt was also prepared by slurrying a mixture of dihydrate and trihydrate 

crystals i?i 10:1 v/v Et0H/H20 at 80°C for 2 days. The potassium content was confirmed by ion 

chromatography. 

G10. Crystalline Form of ('E)-N-(4-(3-teri.-huryl-5-(2,4-dioxo-3,4--dihydropyrimidm-l(2H)-yl)-2~ 

methoxystyryl)phenyl)methanesulfonamide 1/7 Potassium Salt. 

[00495] This invention also relates, in part, to a crystalline form of (E)-N-(4-(34ert~buiyl-5-(2/+-dioxo-

3,4-dihydropyrimidin-l(2H)-yi)-2-methoxystyryl)phenyi)methanesulfonamide 1/7 potassium salt. 

[00496] In some embodiments, the 1/7 potassium salt has an X-ray powder diffraction pattera comprising 

one or more peaks selected from the group consisting of 7.7*0.2, 8,3*0.2, 10.1*0.2, 10.6*0.2, 11.4*0.2, 

12.0i0.2j 13.4*0.2,15.6*0.2,16.3*0.2, 16.7±0.2, 17.2*0.2, 18.3*0.2, 18.8±0.2,19.4*0.2,19.9*0.2, 

20.2^0.2, 20.5*0.2, 21.2*0.2, 22.1*0.2, and 22.9*0.2 degrees 20, In some such embodiments, the 1/7 

potassium salt has an X~ray powder diffraction pattern comprising three or more peaks selected from the 

group consisting of 7.7±0.2, 8.3±0.2, 10.1*0.2, 10,6*0.2, 1 1.4*0.2, 12.0*0.2,13,4*0.2, 15.6*0.2, 

16.3+0.2, 16.7*0.2. 17.2*0.2, 18.3*0.2, 18.8*0.2, 19.4*0.2,19.9*0.2, 20.2*0.2, 20.5*0.2, 21.2*0.2, 

22.1*0.2, and 22.9*0.2 degrees 20. In other such embodiments, the 1/7 potassium salt has an X-ray 

powder diffraction pattera comprising five or more peaks selected from the group consisting of 7.7*0.2, 

8.3*0.2, 10.1*0.2, 10.6*0.2, 1L4*0.2, 12.0*0.2, 13.4*0.2, 15.6*0.2, 16.3*0.2, 16.7*0.2, 17.2*0.2, 

18.3*0.2, 18.8*0.2, 19.4*0.2, 39.9*0.2, 20.2*0.2, 20.5*0.2,21.2*0.2, 22.1*0.2, and 22.9*0.2 degrees 20. 

[00497] In some embodiments, the 1/7 potassium salt has an X-ray powder diffraction pattern comprising 

one or more peaks selected from the group consisting of 7.7*0.2, 8.3*0.2, 10.1*0.2, 10.6*0.2, 11.4*0.2, 

12.0*0.2, 13.4*0,2, 15.6*0.2, 16.3*0.2, 16.7*0.2, 17.2*0.2,18.3*0.2, 18.8*0.2, 19.4*0.2, 19.9*0.2, 

20.2*0.2, 20.5*0.2, 20.8*0.2, 21.2*0.2, 22.1*0.2, 22.9*0.2,24.3*0.2, 24.9*0.2, and 25.1*0.2 degrees 28. 

In some such embodiments, the 1/7 potassium salt has an X-ray powder diffraction pattern comprising 

three or more peaks selected from the group consisting of 7.7*0.2, 8.3*0.2, 10.1*0.2, 10.6*0.2,11.4*0.2, 

12.0*0.2, 13.4*0,2, 15,6*0.2, 16,3*0.2, 16.7*0.2, 17.2*0.2,18.3*0.2, 18.8*0.2, 19.4*0.2, 19.9*0.2, 

20.2*0.2, 20.5*0.2, 20.8*0,2, 21.2*0.2, 22.1*0.2, 22.9*0.2,24.3*0.2, 24.9*0.2, and 25.1*0.2 degrees 28. 

In other such embodiments, the 1/7 potassium salt has an X-ray powder diffraction pattern comprising 

five or more peaks selected from the group consisting of 7.7*0.2, 8.3*0.2, 10.1*0.2, 10.6*0.2, 11.4*0.2, 
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12.0*0.2, 13.4*0.2, 15.6*0.2, 16.3*0.2,16.7*0.2, 17.2*0.2, 183±0.2,18.8*0.2, 19.4*0.2, 19.9*0.2, 

20.2*0.2, 20.5*0.2,20.8*0.2, 21.2*0.2, 22.1*0.2, 22.^0.2, 24.3*0.2, 24.9*0.2, and 25.1*0.2 degrees 28. 

[00498] In some embodiments, the 1/7 potassium salt has an X-ray powder diffraction pattern 

substantially as shown in Figure 31. The 20 values for the peaks in Figure 3.1 (and their intensides) are as 

follows: 7.71 (19), 8.33 (34), 10.10(100), 10.66 (29), 11.39 (27), 12,04(22), 1339 (39), 15.56 (41), 

16.27 (62), 16.69 (70), 17.22 (59), 18.31 (18), 18.78 (47), 19.44 (36), 19.89 (28), 20.19 (33), 20.54 (87), 

20.80 (33), 21.15 (47), 22.05 (24), 22.82 (67), 2432 (22), 24.S7 (22), and 25.07 (33). 

[00499] This invention also relates, in part, to a process for preparing the 1/7 potassium salt. It was 

prepared by suspending compound IB-Ll-l.l (2g) 6ml THF at S0°C. One molar equivalent of KOH 

dissoived in 43ml water was added, and the reaction mixture was heated to 65°C to dissolve ail solids. 

The solution was then cooled to ambient temperatures over 2h and spontaneous crystallization took place. 

The slurry was then cooled to 5°C and held at that temperature for 2h. The pale yellow crystals were 

filtered and air-dried for 24h at ambient conditions. The potassium content was deteiTnined by ion 

chromatography. 

Gil. Crystalline Form of(E)~N-{4-(3-tert-butyl-5-(2,4-dioxo~3,4-dilrydropyrimidin-i(2H)-yl)-2~ 

methoxystyryl)phenyl)methanesulfonamide Monodiethylamine Salt Tetrahydrate. 

[00500] This invention also relates, in part, to crystalline (E)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-

dxhydropyrimidin-l(2H)~y3)-2~meihoxysiyryl)phenyi)methanesu]fonamide monadiethylamine salt 

tetrahydrate. 

[00501]In some embodiments, the monodiethylamine salt tetrahydrate has an X-ray powder diffraction 

pattera comprising one or more peaks selected from the group consisting of 9.5*0.2, 10.0*0.2, 11.8*0.2, 

12.1*0.2, 14.4*0,2, 16.8*0.2, 17.6*0.2,19.8*0.2, 20.8*0.2, 21.4*0.2, 21.8*0,2, and 29.8*0.2 degrees 28. 

In some such embodiments, the monodiethylamine salt tetrahydrate has an X-ray powder diffraction 

pattern comprising three or more peaks selected from the group consisting of 9.5*0.2, 10.0*0.2, 11.8*0.2, 

12.1*0.2, 14.4*0.2, 36.8*0.2, 17.6*0.2, 19.8*0.2, 20.8*0.2,23.4*0.2,21.8*0.2, and 29.8*0.2 degrees 20. 

In other such embodiments, the monodiethylamine salt tetrahydrate has an X-ray powder diffraction 

pattern comprising five or more peaks selected from the group consisting of 9.5*0.2, 10.0*0.2, 11.8*0.2, 

12.1*0.2, 14.4*0.2, 16.8*0.2, 17.6*0.2, 19.8*0.2, 20.8*0.2, 21.4*0.2, 21.8*0.2, and 29.8*0.2 degrees 20. 

[00502] In some embodiments, the monodiethylamine salt tetrahydrate has an X-ray powder diffraction 

pattern comprising one or more peaks selected from the group consisting of 9.5*0.2, 10.0*0.2, 11.8*0.2, 

12.1*0.2, 14.4*0.2,16.8*0.2, 17.6*0.2, 19.4*0.2, 19.8*0.2,20.8*0.2, 21.4*0.2, 21.8*0.2, 21.9*0.2, and 

29.8*0.2 degrees 28. In some such embodiments, the monodiethylamine salt tetrahydrate has an X-ray 

powder diffraction pattern comprising three or more peaks selected, from the group consisting of 9.5*0.2, 

10.0*0.2, 11.8*0.2, 12.1*0.2, 14.4*0.2, 16.8*0.2, 17.6*0.2, 19.4*0.2, 19.8*0.2, 20.8*0.2, 21.4*0.2, 
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21,8*0,2, 21.9*0.2, and 29.8*0.2 degrees 20, In other such embodiments, the monodiethylamine sait 

tetrahydrate has an X-ray powder diffraction pattern comprising five or more peaks selected from the 

group consisting of 9,5*0.2, 10.0*0.2, 11.8*0.2, 12.1*0.2, 14.4*0.2, 16.8*0.2, 17.6*0.2,19.4*0.2, 

19.8*0.2, 20.8*0.2, 21.4*0.2, 21.8*0.2, 21.9*0.2, and 29.8*0.2 degrees 28. 

[00503} In some embodiments, the monodiethylamine salt tetrahydrate ha.s an X-ray powder diffraction 

pattern substantially as shown in Figure 32. The 20 values for the peaks in Figure 32 (and their 

intensities) are as follows: 9.45 (100), 9.97 (31), 11.85 (67), 12.09 (16), .14.38 (22), 36.80 (9), 17.59 (10), 

19.39 (8), 19.83 (21), 20.85 (25), 21.37 (12), 21.75 (34), 21.87 (8), and 29.78 (7). 

[00504] This invention also relates, in part, to a process for preparing the monodiethylamine salt 

tetrahydrate. It was prepared in aqueous medium. Compound IB-Ll-l.i was slowly added to 500i.il of 

1M diethylamine until no more solid can be dissolved into the solution. The solution was then evaporated 

slowly at ambient temperatures and the salt crystallized 2 days later. Alternatively, the monodiethylamine 

salt tetrahydrate was prepared by suspending 64,I5mg of compound IB-Ll-l.l in 400ul !M diethylamine 

while heated to 50°C. About 5 drops of THF (~ 20ul) was added. The solid dissolved completely upon 

addition to yield a clear solution. The solution was then evaporated at ambient temperature, and the salt 

crystallized 4 days later. The stoichiometry of the sait was confirmed by solution JH NMR. 

G12. Crystalline Forms of (E)~N-(4'(3-tert~butyl~5-(2,4-dioxo-3,4~dihydropyrimidin~l(2H)-yl)-2-

methoxystyryl)phenyl)meihcmesulfona?yiide (compound IB-L1-L1). 

[00505] This invention also relates, in part, to crystalline forms of (E)-N-(4-(34.ert-butyl-5-(2,4-dioxo-3,4-

dihydropyrimidin-l(2H)-yl)-2-methoxystyryI)phenyI)methanesulfonamide (compound IB-Ll-l.l), 

namely the true polymorphs (pattern A, pattern B, pattern C, and pattern D) and hydrate (pattern AH, 

pattern BH, pattern CH, and pattern DH) crystalline forms discussed below. 

G12A. IB-Ll-l.l True Polymorphs. 

[00506] This invention, relates, in part, to pattern A crystalline (E)~N-(4~(3-tert-butyI-5~(2,4-dksxo-3,4-

dihydropyrimidm-l(2H)-yl)-2-methoxystyryl)phenyl)methanesulfonamide. 

[00507] In some embodiments, the pattern A polymorph has m X-ray powder diffraction pattern 

comprising one or more peaks selected from the group consisting of 5.8*0.2, 9,9*0.2, 11.8*0.2,12.4*0.2, 

14.5*0.2, 1 8.8*0.2, 22.7*0.2, mid 29.2*0.2 degrees 20, In some such embodiments, the pattera A 

polymorph has an X-ray powder diffraction pattern comprising three or more peaks selected .from the 

group consisting of 5,8*0.2, 9.9*0.2, 11.8*0.2, 12.4*0.2, 14.5*0.2, 18.8*0.2, 22.7*0.2, and 29.2*0.2 

degrees 20. In other such embodiments, the pattern A polymorph has an X-ray powder diffraction pattern 

comprising five or more peaks selected from the group consisting of 5.8*0.2, 9.9*0.2, 11.8*0.2, 12.4*0.2, 

14.5*0.2. 18.8*0.2, 22.7*0.2, and 29.2*0.2 degrees 2G. 
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(00-508| In some embodiments, fee pattern A polymorph has an X-ray powder diffraction pattern 

comprising one or more peaks selected from the group consisting of 5.8*0,2, 9,9*0.2, I1.8=0.2, 12.4*0.2, 

14,0+0,2, 14.5*0.2, 15,3*0.2, 18.5*0.2, 18.8*0.2, 22.2±0.2, 22.7+0.2, 23.8*0.2, 26.0*0,2, and 29.2*0,2 

degrees 28. In some such embodiments, the pattern A polymorph has an X-ray powder diffraction pattern 

comprising three or more peaks selected from the group consisting of 5.8*0.2, 9.9*0.2, 11.8*0.2, 

12.4±0.2, 14.0*0.2, 14.5*0.2,153*0.2, 18.5*0.2,18.8*0,2, 22.2*0.2, 22.7*0.2, 23.8*0.2, 26.0+0.2, and 

29.2*0,2 degrees 20. In other such embodiments, the pattern A polymorph has an X-ray powder 

diffraction pattern comprising five or more peaks selected from the group con si sting of 5.8*0.2, 9.9*0.2, 

11.8*0.2, 12.4*0.2, 14.0*0.2. 14.5*0.2, 15.3*0.2, 18.5*0.2, 10*0.2,22,2*0.2,22.7*0.2,23.8+0.2, 

26.0*0.2, and 29.2*0.2 degrees 20. 

[005091 In some embodiments, the pattern A polymorph has an X-ray powder diffraction, pattern 

substantially as shown in Figure 34. The 20 values for the peaks in Figure 34 (and their intensities) are as 

follows: 5.85(28), 9.88 (51), 11.79(73), 12.38 (56), 14.03 (38), 14.45 (100), 15.27 (29), 18.52(39), 

1 8.80 (47), 22.24 (40), 22.72 (77), 23.76 (39), 25.98 (22), sad 29.21 (64). 

[00510] This invention also relates, in part, to a process for preparing pattern A polymorph. Pattern A 

polymorph was prepared as discussed in Example F below. 

[00511] This invention relates, in part, to pattern B crystalline (E)-N-{4-(3-tert-butyI-5-(2,4-dioxo-3,4-

dih.ydropyrimidin-l(2Ii)-yi)-2-methoxystyryl)phenyl)metha.nesulfonamide. 

[00512] In some embodiments, the pattern B polymorph has an X-ray powder diffraction pattern 

comprising one or more peaks selected from the group consisting of 11.5*0,2, 13.3*0.2,15.4*0.2, 

16.4*0.2,17.1*0.2, 18.6*0.2, 19.4*0.2, 20.4*0.2, 21.6*0.2, 22.4*0.2, 24.0*0.2, 26.8*0.2, and 29.0*0.2 

degrees 20. In some such embodiments, the pattern B polymorph has an X-ray powder diffraction pattern 

comprising three or more peaks selected from the group consisting of 11.5*0.2, 13.3*0.2, 15.4*0.2, 

16.4*0.2, 17.1*0.2, 18.6+0.2, 19.4+0.2, 20.4*0.2, 21.6*0.2, 22.4+0.2, 24.0*0.2, 26.8*0.2, and 29.0*0.2 

degrees 28. In other such embodiments, the pattera B polymorph lias an X-ray powder diffraction pattern 

comprising five or more peaks selected from the group consisting of 11.5*0.2, 13.3*0.2,15.4*0.2, 

16.4*0.2, 17.1*0.2,18.6*0.2, 19.4*0.2, 20,4*0,2,21.6*0.2, 22.4*0.2, 24.0*0.2, 26.8*0.2, and 29.0*0.2 

degrees 26. 

[00513] In some embodiments, the pattern B polymorph has an X-ray powder diffraction, pattern 

substantially as shown in Figure 36. The 29 values for the peaks in Figure 36 (and their intensities) are as 

follows: 11.52(71), 1330(87), 15.37(100), 16,42(60), 17.13 (69), 18.60(97), 19.37 (56), 20.40 (62), 

21.55 (55), 22.41 (39), 23.99 (33), 26.81 (31), and 28.98 (50), 

[00514]This invention relates, in part, to pattern C crystalline (E)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-

dihydropyrimidin-l(2H)-yl)-2-methoxystyryl)phenyI)methanesulfbnamide. 
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[00515] In some embodiments, the pattera C polymorph has an X-ray powder diffraction pattern 

comprising one or more peaks selected from the group consisting of 7.7±0.2, 10.1±0,2, 10.6±0.2, 12.0 

±0,2, I3.4±0J2, I6.2±0.2, 19.4±0.2, 20.5±0.2, 21.4±G.2, 22.0±0.2, 22.6±02, 24.3+0.2, and 27M02 

degrees 20. In some such embodiments, the pattern C polymorph has an X-ray powder diffraction pattern 

comprising three or more peaks selected from the group consisting of 7.7±0.2, 10.1=0.2, 10.6±0.2, 12.0 

±0.2, 13.4+0.2, 16.2±0.2, 19.4±0.2, 20.5±0.2, 21.4±0,2, 22.0±0.2, 22.6±0.2, 24.3±0.2, and 27.6±0.2 

degrees 26. Iri other such embodiments, the pattera C polymorph has an X-ray powder diffraction; pattern 

comprising five or more peaks selected from the group consisting of 7.7±0.2, 10.1±0.2,10.6±0.2, 12.0 

±0.2, 13.4±0.2, 16.2±0.2. 19.4+0.2, 20.5±0.2, 21.4±0.2, 22.0±0.2, 22.6±0.2, 24.3±0.2, and 27.6+0.2 

degrees 20. 

[00526] In some embodiments, the pattern C polymorph has an X-ray powder diffraction pattern 

substantially as shown in Figure 37. The 20 values for the peaks in Figure 37 (and their intensities) are as 

follows; 7.69 (27), 10.13 (27), 10.64 (49), 12.01 (31), 13.39 (33), 16.25 (91), 19.44 (46), 20.49 (100), 

21.40 (35), 22.03 (37), 22.60 (30), 24.32 (23), and 27.55 (27). 

[00517] This invention relates, in part, to pattern. D crystalline (E)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-

dihydrapyrimidin~l(2H)~yl)-2-methaxystyiyl)phenyl)methaoesulfonamide. 

[00518] In some embodiments, the pattern D polymorph has an X-ray powder diffraction pattern 

comprising one or more peaks selected from the group consisting of 5.8+0.2, 10.7+0.2, 11.2+0.2, 

15,2±0.2, 16.1*0.2,16,9+0.2, 19.9*0.2, 22.1*0.2, 24.7±0.2, and 26.0+0.2 degrees 20. In some such 

embodiments, the pattern D polymorph has an X-ray powder diffraction pattern comprising three or more 

peaks selected from the group consisting of 5.8±0.2, 10.7±0.2, 13.2*0.2, 15,2*0.2, 16.1+0.2, 16.9*0.2, 

19.9*0.2,22.1*0.2,24.7*0,2, and 26.0±0.2 degrees 28. In other such embodiments, the pattera D 

polymorph has an X-ray powder diffraction pattern comprising five or more peaks selected from the 

group consisting of 5.8±0.2,10.7*0.2,1 L2*0.2, 15.2+0.2, 16.1±0.2,16.9+0.2,19.9±G.2S 22.1 ±0.2, 

24.7*0.2, and 26.0*0.2 degrees 20. 

[00519] In some embodiments, the pattern D polymorph has an X-ray powder diffraction pattern 

comprising one or more peaks selected from the group consisting of 5.8*0.2, 10.7±0.2, 11.2*0.2, 

15.2±0.2, 16.1±0.2, 16.9±0.2, 17.1*0.2, 19.9±0.2,20.1*0.2, 22.1±0.2, 24.7*0.2, and 26.0±0.2 degrees 26. 

In some such embodiments, the pattera D polymorph has an X-ray powder diffraction pattern comprising 

three or more peaks selected from the group consisting of 5.8*0.2, I0.7±0.2, 11.2*0,2, 15.2*0.2, 

16.1*0.2, 16.9x0.2, 17.1±0.2,19.9*0.2, 20.1+0.2, 22,1*0.2, 24.7*0.2, and 26.0±0.2 degrees 29. In other 

such embodiments, the pattera D polymorph has an X-ray powder diffraction pattera comprising five or 

more peaks selected from the group consisting of 5.8*0.2, 10.7+0.2, 11.2*0.2, 15.2*0,2, 16.1*0.2, 

16.9*0,2, 17.1*0,2S 19.9*0.2, 20.1*0.2, 22.3*0.2, 24.7±0.2, and 26.0±G.2 degrees 20. 
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[00520] In some embodiments, the pattern D polymorph has an X-ray powder diffraction pattern 

substantially as shown in Figure 38. The 20 values for the peaks in Figure 38 (and. their intensities) are as 

follows: 5.81 (24), 10.70(91), 11.23 (60), 15,17 (28), 16.10(48), 16.89(100), 1.7,10(42), 19.88(81), 

20.12 (100), 22.12 (59), 24.72 (37), and 25.91 (24). 

[00521] This invention also relates, in part, to a process for preparing pattern B, C, and D polymorphs by 

heating pattern A polymorph to about 160, about 225, and about 268°C, respectively using DSC, 

GI2B, m-Ll-U Hydrates. 

[00522] This invention also relates, in part, to hydrates of compound IB-Ll-l.l. namely to hydrates A, B, 

C, D, and E discussed below. 

[00523] This invention relates, in part:, to a pattern A (F;)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydro-

pyrimidin-1 (2H)-yI)-2-methoKyst>Tyl)phenyI)methanesulfonamide hydrate. 

[00524] In some embodiments, the pattern A hydrate fias an X-ray powder diffraction pattern comprising 

one or more peaks selected from the group consisting of 5.1*0.2, 7.9*0.2, 9.5*0.2, 10.3*0,2, 13.7*0.2, 

16.5*0.2,17.1x0,2, 17.5*0.2, 18.8*0.2, 19.2*0.2, 20.7*0.2,21.3*0.2, 21.6*0.2, 25.8*0.2, 26.8*0.2, and 

28.4*0.2 degrees 28, In some such embodiments, the pattern A. hydrate has an X-ray powder diffraction 

pattern comprising three or more peaks selected from the group consisting of 5.1*0.2, 7.9=0.2, 9.5*0.2, 

10.3*0.2, 13.7*0.2, 16.5*0.2, 17.1*0.2, 17.5*0.2, 18.8*0.2, 19.2*0.2, 20.7*0.2, 21.3*0.2, 21.6*0.2, 

25.8*0.2, 26.8*0.2, and 28,4*0.2 degrees 28. In other such embodiments, die pattera A hydrate has an X-

ray powder diffraction pattern comprising five or more peaks selected from the group consisting of 

5.1*0.2, 7.9*0.2, 9.5*0.2, 10.3*0.2,13.7*0.2,16.5*0.2, 17.1*0.2, 17.5*0.2, IS.8*0.2. 19.2*0.2, 

20.7*0.2, 21.3*0.2, 21.6*0.2, 25.8*0.2, 26.8*0.2, and 28.4*0.2 degrees 20. 

[00525] In some embodiments, the pattern A hydrate has an X-ray powder diffraction pattern substantially 

as shown, in Figure 39. The 20 values for the peaks in Figure 39 (and their intensities) are as follows: 

5.13 (13), 7,87 (80), 9.45 (H)0)s 10.29 (60), 13.7 (28), 16.54 (30), 17.07 (17), 17.51 (40), 18.80 (99), 

19.18 (74), 20.69 (21), 21.25 (21), 21.63 (23), 25.85 (32), 26.81 (20), and 28.35 (27). 

[00526] This invention also relates, in part, to a process for preparing the pattern A hydrate by 

suspending pattern A polymorph (discussed above) in ethyl acetate. The recovered pattern A hydrate 

contains ~1 water molecules per molecule of compound IB-Ll-l.i. 

[00527]This invention also relates, in part, to a pattern B (E)-N~(4-(3-f:ert-but>?l-5-(2!4~djoxo-354-dihydro-

pyrimidin4(2H)-yl)-2-methoxystyryl)pheriyl)methanesmfonamide hydrate. 

[00528] In some embodiments, the pattern B hydrate has an X-ray powder diffraction pattern comprising 

one or more peaks selected from the group consisting of 6.3*0.2, 7.7*0.2, 10,4*0.2, 12.7*0.2, 133*0.2, 

14.9*0.2, 15.4*0.2, 16.4*0.2, 18.6*0.2, 18.9*0.2, 19.4*0,2, 22,5*0.2, 23.5*0.2, 24.0*0.2, 26,8*0.2, and 

29.0*0.2 degrees 20. In some such embodiments, the pattern B hydrate has an X-ray powder diffraction 
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pattern comprising three or more peaks selected from the group consisting of 6.3*0.2, 7.7*0.2, 10.4*0.2, 

12.7+0.2, J3.3±0.2, 14.9*0.2, 15.4*0.2, 16.4*0.2,18.6*0.2, 18.9+0,2, 19.4*0.2, 22.5*0.2, 23.5*0.2, 

24.0*0.2, 26.8*0.2, and 29.0*0.2 degrees 20- In other such embodiments, the pattera B hydrate has an X-

ray powder diffraction pattern comprising five or more peaks selected from the group consisting of 

6.3*0.2, 7.7*0.2, 10.4*0.2, 12.7*0.2, 13.3*0,2, 14.9*0.2, 15.4*0.2, 16.44:0.2, 18.6*0.2, 18.9*0.2, 

19.4*0.2, 22.5*0.2, 23.5*0.2, 24.0*0.2, 26.8*0.2, and 29.0±0.2 degrees 2G. 

[00529] In some embodiments, the pattera B hydrate has an X-ray powder diffraction pattern comprising 

one or more peaks selected from the group consisting of 6.3*0.2., 7.7*0.2, 10.4*0,2, 12.7*0.2, .13.3*0.2, 

13.5*0.2, 14,9*0.2, 15.4*0.2, 16.4*0.2, 18.5*0.2, 18.6*0.2,18.9*0.2, 19.4*0.2, 22.5*0.2, 23.5*0.2, 

24.0*0.2, 26.8*0.2. and 29.0*0,2 degrees 20. In some such embodiments, the pattern B hydrate has an X-

ray powder diffraction pattern comprising three or more peaks selected from the group consisting of 

6.3*0.2, 7.7*0.2,10.4*02, 12.7*0.2, 13.3*0.2, 13.5*02, 14.9*02, 15.4*02, 16.4*02, 18.5*0.2, 

18.6*02, 18.9*0.2, 19.4*0.2, 22.5*0.2, 23.5*0.2, 24.0*0.2, 26.8*0.2, and 29.0*0.2 degrees 26. In other 

such embodiments, the pattern B hydrate has an X-ray powder diffraction pattern comprising five or more 

peaks selected from the group consisting of 6.3*0.2, 7.7*0.2, 10,4*0.2, 12.7*0.2, 13,3*0.2. 13.5*0.2, 

14,9*02, 15.4*0.2, 16.4*0.2, 18.5*0.2, 3 8.6*0.2, 18,9*0.2,19.4*0.2, 22.5*0.2, 23.5*0.2, 24.0*0.2, 

26.8*0.2, and 29.0*0.2 degrees 20. 

[00530] In some embodiments, the pattern B hydrate has an X-ray powder diffraction pattern substantially 

as shown in Figure 41. The 20 values for the peaks in Figure 4i(and their intensities) are as follows: 6.3} 

(7), 7.72 (14), 10.45 (24), 12.67 (26), 13.30(88), 13.50 (44), 14.89 (70), 15.40(100), 16.43 (43), 18.46 

(47), 18.63 (86), 18.91 (26), 19.42 (33), 22.52 (47), 23.52 (44), 24.02 (20), 26.82 (40), and 28.97 (49). 

[005311 This invention also relates, in part, to a process for preparing the pattern B hydrate by suspending 

pattern A polymorph (discussed above) in acetonitriie/water (9/1 v/v). The recovered pattern B hydrate 

contains ~0.7 water molecules per molecule of compound IB-Ll-l.l. 

[00532] This invention also relates, in part, to a pattern C (E)-N-(4-(3-1:ert-butyi-5-(2,4-dioxo-3,4-

dih.ydropyrimidin-I(2H)-y])-2-methoxystyryl)phenyI)methanesulfonamide hydrate. 

[00533] In some embodiments, the pattern C hydrate has an X-ray powder diffraction pattern comprising 

one or more peaks selected from the group consisting of 10.5*0.2, 13.3*0.2, 14.9*0.2, 15.4*0.2, 

16.4*0.2, 18.6*0.2, 19.0*0.2, 19.4*0.2, 22.5*0.2, 23.5*0.2, 26.9*0.2, and 29.0*0.2 degrees 29. In some 

such embodiments, the pattern C hydrate has an X-ray powder diffraction pattern comprising three or 

more peaks selected from the group consisting of 10.5*0.2, 13.3*0.2, 14.9*0.2, 15.4*0.2, 16.4*0.2, 

18.6*0.2, 19.0*0.2, 19.4*0.2, 22.5*0,2, 23.5*0,2, 26.9*0.2, and 29.0*0,2 degrees 20. In other such 

embodiments, the pattera C hydrate has an X-ray powder diffraction pattern comprising five or more 

peaks selected from the group consisting of 10.5*0.2, 13.3*0.2, 14.9*0.2, 15.4*0.2, 16.4*0.2, 18.6*0.2, 



19.0*0.2, 19.4*0.2, 22.5*0.2, 23.5*0.2, 26.9*02, and 29.0*0.2 degrees 20. 

[00534] In some embodiments, the pattern C hydrate has an X-ray powder diffraction pattern comprising 

one or more peaks selected from the group consisting of 10.5*02, 13.3*0.2, 13.5*0.2, 14.9*02, 

15.4*0.2, 16.4*0.2, 18.6*0.2, 19.0*0.2, 19.4*02, 22,5*0.2, 23,5*02, 26.9*0.2, and 29.0*02 degrees 20. 

In some such embodiments, the pattern C hydrate has an X-ray powder diffraction, pattern comprising 

three or more peaks selected from, the group consisting of 10.5*0.2, 13.3*0.2, 13.5*02, 14.9*0.2, 

15.4*0.2, 16.4*0.2,18.6*0.2, 19.0*0.2, 19.4*0.2, 22.5*0.2, 23.5*0.2, 26.9*0,2, and 29.0*02 degrees 20. 

In other such embodiments, the pattern C hydrate has an X-ray powder diffraction pattern comprising five 

or more peaks selected from the group consisting of 10.5*0.2, 13.3*0.2, 13.5*0.2. 14.9*02,15.4*0.2, 

16.4*0.2, 18.6*0.2,19.0*0.2, 19.4*0.2, 22.5*02, 23.5*0.2, 26.9*02, and 29.0*02 degrees 20. 

[005351 hi some embodiments, the pattern C hydrate has an X-ray powder diffraction pattern substantially 

as shown in Figure 43. The 20 values for the peaks in Figure 43 (and their intensities) axe as follows: 

10.47 (21), 13,31 (56), 13.49 (31), 14.91 (28), 15.40 (86), 16.43 (48), 18.61 (100), 18,96 (20), 19.44(19), 

22.55 (26), 23.54 (39), 26.84 (29), and 28.99 (54). 

[00536] This invention also relates, in part, to a process for preparing the pattern C hydrate by suspending 

pattern A polymorph (discussed above) in water. The recovered pattern C hydrate contains ~-l water 

molecules per molecule of compound 

[00537] This invention also relates, in part, to a pattern D (E)-N-(4~(34e3t-buty3-5-(2,4-dioxo-3>4-

dihydropyrimidm-l(2H)-yl)-2-methoxystyryi)phenyl)methanesulfoiiaimde hydrate. 

[00538] The erystallographic unit cell parameters of the pattern. D hydrate salt have been determined to be 

as follows; a is 17.SA, b is 9.6A; and c is 27.OA (more precisely, a is 17.783(2)A9 b is 9.565I(12)A, and c 

is 27.G14(4)A); the cell angle is: p - 93,3° (more precisely, p is 93.2S6(2)f)); and the cell volume is 458&A3 

(more precisely, 4587.5(10)A3). The salt crystallizes in the C2/c space grGup. 

[00539! In some embodiments, the pattern D hydrate has an X-ray powder diffraction pattern comprising 

one or more peaks selected from the group consisting of 6.6*0.2, 10.0*0.2,10.5*0.2,11,1*0.2,11.6*02, 

12.2*02, 14.2*02, 16.6*02, 17.1*0.2, 17.7*0.2, 18.5*0.2, 18.8*02, 19.3*02, 21.4*0.2, 22.7*02, 

23.1*02, 23.6*0.2,24.6*02, 25.2*0.2, 27.2*0.2, 29.1*0.2, and 31.0*02 degrees 20. In some such 

embodiments, the pattern D hydrate has an X-ray powder diffraction pattera comprising three or more 

peaks selected from the group consisting of 6,6*02, 30,0*0.2, 10.5*0.2,11,1*0.2, 11,6*0.2,122*0.2. 

14.2*02, 16,6*02, 17.3*0.2, 17.7*02, 18.5*0.2, 18.8*0,2,19.3*0.2,21.4*02, 22.7*0.2, 23.1*02, 

23.6*0.2, 24.6*0.2, 25.2*0.2, 27.2*02, 29.1*0.2, and 31.0*0.2 degrees 20. In other such embodiments, 

the pattera D hydrate has an X-ray powder diffraction pattern comprising five or more peaks selected 

from the group consisting of 6.6*02, 10.0*02, 10.5*02, 11.1*02, 11.6*02, 12.2*02, 14.2*0,2, 

16.6*02, 17.1*0.2,17.7*0.2, 18.5*02, 18.8*0.2, 19.3*0.2, 21.4*02, 22.7*02, 23.1*02, 23,6*0.2, 
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24.6*0.2, 25.2*0.2, 27.2*0.2, 29.1*0.2, and 31.0*0,2 degrees 29. 

[00540] In some embodiments, the pattera D hydrate has an X-ray powder diffraction pattern comprising 

one or more peaks selected from the group consisting of 6.6*0.2, 10.0*0.2, 10.5*0.2, 11.1*0.2, 11,6*0.2. 

12.2*0.2, 12.5*0,2, 14.2*0,2, 16.6*0.2, 17.1*0.2, 17.7*0.2,18.5*0.2,18.8*0.2, 19.3*0.2, 21.4*0.2, 

22.7*0,2, 22.8*0.2, 23.1*0.2, 23.6*0.2, 24.6*0.2, 24.9*0.2, 25.2*0.2,27.2*0,2, 29.1*0.2, and 31,0*0.2 

degrees 20. In some such embodiments, the pattern D hydrate has an X-ray powder diffraction pattern 

comprising three or more peaks selected from the group consisting of 6.6*0.2, 10.0-0.2, 10,5*0.2, 

11.1 ±0.2, 11.6*0.2,12.2*0.2, 12.5*0.2,14.2*0.2, 16.6*0.2,17.1*0.2, 17.7*0.2, 18.5*0.2,18.8*0.2, 

19.3*0.2, 21.4*0,2,22.7*0.2,22.8*0.2, 23,1*0.2, 23,6*0.2,24.6*0.2,24.9*0.2, 25.2*0.2, 27.2*0.2, 

29.1*0.2, and 31.0*0.2 degrees 20. In other such embodiments, the pattera D hydrate has an X-ray 

powder diffraction pattern comprising five or more peaks selected from, the group consisting of 6.6*0.2, 

10.0*0.2, 10.5*0.2,11.1*0,2, 11.6*0.2, 12.2*0.2,12.5*0.2, 14.2*0.2, 16.6*0.2, 17.1*0.2, 17.7*0.2, 

18.5*0.2, 18.8*0.2,19.3*0,2, 21.4*0.2, 22.7*0.2, 22.8*0.2, 23.1*0.2,23.6*0.2, 24.6*0.2, 24.9*0.2, 

25.2*0.2, 27.2*0.2, 29.1*0.2, and 31.0*0.2 degrees 26. 

[00541] In some embodiments, the pattern D hydrate has an X-ray powder diffraction pattern substantially 

as shown in Figure 45. The 20 values for the peaks in Figure 45 (and their intensities) are as follows: 

6.55 (10), 9.96 (12), 10.51 (37), 11.09(31), 11.62(100), 12.24(44), 12.54(40), 14.22(15), 16.62(68), 

17,07 (22), 17.77 (21), 18.52 (82), 18.84 (47), 19.30 (63), 21.45 (34), 22.67 (30), 22.80 (34), 23.08 (20), 

23.57 (58), 24.63 (73), 24.88 (26), 25.24 (21), 27.23 (36), 29.06 (41), and 31.04 (21), 

[00542} This invention also relates, in part, to a process for preparing the pattern D hydrate. It was 

prepared by suspending pattern A polymorph (discussed above) in ethanol. Alternatively, it was prepared 

by suspending compound IB-Ll-l.l (103.03mg) in 400ul THF while heated to about 55°C. Aqueous 

NaOH (1M, 264ul, 1.2 molar equivalent) was added. The solid dissolved completely to yield a clear 

solution. Ethanol (1,6mi) was added to the solution. The solution was allowed to cool naturally to 

ambient temperatures. Crystals were formed during the slow evaporation process. Although it appears 

that the lattice can accommodate as much as 0.5 water molecules per molecule of compound IB-Ll-l .l, 

the recovered pattern D hydrate contained ~0.2 water molecules per molecule of compound IB-Ll-l.l. 

[00543] This invention also relates, in part, to a pattern E (E)-N-(4-(3-tert-butyl-5-(2J4-dioxo-3,4-

dihydropyrimidin-l(2H.)-yl)-2-methoxystyryl)phenyl)methanesulfonamide hydrate. 

[00544] The crystaliographic unit ceil parajneters of the pattern E hydrate crystalline disodium salt have 

been determined to be as follows: a is 9.5A, b is 14.5A, and c is 17.3A (more precisely, a is 9.462(2)A, b 

is 14.462(3)A, and c is 17„281(4)A); the cell angles are: a~ 84.9°, p ~ 80.S°, and y - S3 .S(i (more precisely, 

a is 84.863(4)°, p is 80.760(4)°, and y is 81.751 (4)°); and the cell volume is 2304A3 (more precisely, 

2304.4(9)AJ). The sait crystallizes in the P-l space group. 
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[00545] In some embodiments, the pattern E hydrate has an X-ray powder diffraction pattern comprising 

one or more peaks selected from the group consisting of 6.2*0.2, 7.8*0.2, 10.2*0.2, 10.7*0.2, 12.1*0.2, 

16.3*0.2, 1.9.7*0,2, 20.9*0.2, 21 .8*0.2, 24.5*0.2, and 28.0*0.2 degrees 20. In some such embodiments, 

the pattern E hydrate has an. X-ray powder diffraction pattern comprising three or more peaks selected 

frora the group consisting of 6,2*0.2, 7,8*0.2, 10.2*0.2, 10.7*0.2, 12.1*0.2, 16,3*0.2, 19.7*0.2, 

20.9*0.2, 21.8*0.2, 24.5*0.2, and 28.0*0.2 degrees 20. In other such embodiments, the pattern E hydrate 

has an X-ray powder diffraction pattern comprising five or more peaks selected from the group consisting 

of 6.2*0.2, 7.8*0.2, 10,2*0.2,10.7*0,2,12.1*0.2, 16.3*0.2,19.7*0.2, 20.9*0.2, 21.8*0.2, 243^0-2, and 

28.0*0.2 degrees 20. 

|00546] In some embodiments, the pattern E hydrate has an X-ray powder diffraction pattern comprising 

one or more peaks selected from the group consisting of 6.2*0.2, 7.8*0.2, 10.2*0.2, 10,4*0.2, 10.7*0.2, 

12.1*0.2, 16.3*0.2, 19.7*0.2,20.9*0.2, 23,8*0.2, 24,5*0,2, and 28.0*0.2 degrees 29. In some such 

embodiments, the pattern E hydrate has an X-ray powder diffraction pattern comprising three or more 

peaks selected from the group consisting of 6.2*0.2, 7.8*0.2, 10.2*0.2, 30.4*0.2, 10.7*0.2, 12.1*0.2, 

163*0.2, 19.7*0.2, 20.9*0,2, 21.8*0.2, 24,5*0.2. and 28.0*0.2 degrees 26. In other such embodiments, 

the pattern E hydrate has an X-ray powder diffraction patten) comprising five or more peaks selected 

from the group consisting of 6.2*0.2, 7.8*0.2, 10.2*0.2, 10.4*0.2, 10.7*0.2, 12.1*0.2, 16.3*0,2, 

19.7*0.2, 20.9*0.2, 21.8*0.2, 24.5*0,2, and 28.0*0.2 degrees 26. 

[00547] In some embodiments, the pattera E hydrate has an X-ray powder diffraction pattern substantially 

as shown in Figure 46. The 20 values for the peaks in Figure 46 (and their intensities) are as follows: 

6.19 (6), 7,81 (18), 10.17 (13), 10.40 (14), 10.68 (39), 12.06 (20), 16.29 (78), 19.72 (32), 20.88 (100), 

21.77(27), 24.52 (25), and2S.0I (27). 

[00548] This invention also relates, in part, to a process for preparing the pattern E hydrate. It was 

prepared by suspending compound IB-Ll-l.l (56.76mg) in 200ul THF while heated. Aqueous NaOH 

(1M, 146uL, 1.2 molar equivalent) was added, which yielded a clear solution. Ethanoi (800ul) was added 

to the solution. The solution was allowed to cool naturally to ambient temperatures. Crystals were formed 

during the slow evaporation, process. Although it appears that the lattice can accommodate as much as 

one water molecule per molecule of compound IB-Ll-l.l, the recovered pattern D hydrate contained 

-0,25 water molecules per molecule of compound IB-Ll-l.l, 

II. Compositions. 

[00549] 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 G above). 

In some embodiments, the compositions comprise one or more substantially phase pure crystalline forms 

(compounds/salts/solvates/hvdrates) discussed in section G above. The compositions can be 
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pharmaceutical compositions. 

[60550] In some embodiments, the compositions further comprise one or more additional therapeutic 

agents. Such therapeutic agents can, but need not be, additional HCV inhibitors. 

[00551] The 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). 

[00552] 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 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 acid, 

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 conirolled-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 pills additionally can be prepared with enteric coatings. 

[00553] 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. 

[00554] 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. 

[00555] 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 
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administration. A compound or sait 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. 

[00556] 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. 

[00557] Topical administration includes the use of transdermal administration, such as transdermal 

patches or iontophoresis devices. 

[00558] Other excipients and modes of administration known in the pharmaceutical art also may be used. 

[00559] Applicants have discovered that some I-Ll compounds in which R* and the pbenyluracii are in 

trans-position relative to the double-bond, when in solution, tend to convert into the corresponding, cis-

isomer upon exposure to light; thus, it may be desirable to store such solutions under conditions that 

reduce exposure to light (e.g., in an amber bottle or in a dark place). 

[00560] The preferred total daily dose of the compound or salt (administered in single or divided doses) is 

typically from about 0.001 to about lOOmg/kg, more preferably from about 0.001 to about 30mg/kg, and 

even more preferably from about 0.01 to about lOmg/kg (i.e.,rag of the compound or salt per kg body 

weight). Dosage unit compositions can contain such amounts or submul.tipl.es 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, if desired. 

[00561] 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 compoimd or salt used; whether a drug delivery 

system is utilized; and whether the compoimd or sait 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. 

I Kits, 

[00562] This invention also is directed, in part, to a kit comprising one or more compounds and/or salts of 

the in invention. The kit can optionally contain one or more additional therapeutic agents and/or 

instructions for, for example, using the kit. 



J. Methods of Use. 

[00563] 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 virus 

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. 

[00564JThis 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. 

[00565] The term ciinhibiting" means reducing the level of RNA virus repiication/HCV polymerase 

activity either 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 vims 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 least about 80%, at 

least about 90%, or at least about 95%. 

[00566] 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, ancl/or delaying the onset of the disease being treated. Applicants specifically intend 

that the term "treatmg" 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 

"therapeuticaily-effective amount" or "effective amount" is an amount that will achieve the goal of 

treating the targeted condition. 

[00567| 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 
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interferon/ribavirin combination, or an HCV inhibitor such as, for example, an HCV polymerase inhibit­

or an HCV protease inhibitor). The compounds) and/or salt(s) of this invention can also be co­

administered with therapeutic agents other than therapeutic agents used to treat hepatitis C (e.g., anti-PJV 

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.s or 

within about 5 minutes of each other), in a sequential 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^) and/or salt(s) of this invention and the second, 

etc. therapeutic agent may also be administered in a single formulation. 

[00568] This invention also is directed, in part, to a use of one or more compounds and/or salts of the 

invention, and, optionaily 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, 

[00569] In some embodiments, the medicament is for inhibiting replication of an RNA virus. 

{00570] In some embodiments, the medicament is for treating hepatitis C. 

[0057X] 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 some 

embodiments, the medicament is for inhibiting replication of an RNA virus. In other embodiments, the 

medicament is for treating hepatitis C. 

[00572] This invention also is directed, in part, to intermediates that correspond in stracture to formula II 

that can be used to prepare the compounds of formula I (and their saIts)(aIthough some intermediates can 

also be used, just like the compounds of formula I, as HCV inhibitors, and one skilled in the art can 

determine such ability of the compounds of formula II by utilizing, for example, the methods discussed 

below): 

K. Intermediate Compounds, 
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[00573] In formula 11: 

, R3, R2, R3. R4, and R5 are as discussed above for the compounds of formula I; and 

X2 is halo. 

[00574] The various embodiments for ^=, Rl, R2, R3, R4, and Rs (as well as their combinations) 

discussed above apply to the compounds of formula 11. As to X2, in some embodiments, X2 is selected 

consisting of chloro and iodo. In yet other embodiments, X2 is selected from the group consisting of iodo 

and bromo. In further embodiments, X2 is rluoro. In yel further embodiments, X2 is chloro. In yet 

further embodiments, X2 is bromo. And in yet further embodiments, X2 is iodo. 

[00575] The various embodiments for R1, R2, R\ R4, Rs, and X2 discussed above can be combined 

to form various embodiments of compounds of formula II, and al) embodiments of compounds of 

formula H so formed are within the scope of Applicants' invention. Some exemplary embodiments of the 

compounds (and salts thereof) of formula II are discussed below. 

[00576] In some embodiments, the compounds of formula II correspond in structure to formula HA: 

[00577] In other embodiments, the compounds of formula II correspond in structure to formula IXB: 

[00578] In some embodiinents of the compounds of formula XI: 

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

R2 is selected from the group consisting of hydrogen and halo; 

R3 is selected from the group consisting of hydrogen and halo; 

from the group consisting of chloro, bromo. and iodo. In other embodiments, X2 is selected from the 

group consisting of chloro and bromo. In yet other embodiments, X2 is selected from the group 

R. 

R. 
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R4 is selected from tlie group consisting of Ci-Cj-alkyi, C3-C6-carbocyclyl, and 5-6-membered 

heterocyclyl, wherein: 
(a) the C]-C4-alkyi optionaily is substituted with up to three substituents independently 

selected from the group consisting of halo, oxo, hydroxy, alkyloxy, and trimethylsilyl, and 
(b) the Cj-Cfi-carbocyclyl and 5-6-membered heterocyclyl optionally are substituted with 

one or two substituents independently selected from the group consisting of alkyl, halo, and 
alicylsujfonylamino; 
Rs is selected from the group consisting of hydrogen, hydroxy, alkyloxy, and halo; and 
X2 is selected from the group consisting of chloro, bromo, and iodo. 

[00579] In some embodiments of the compounds of formula II: 
>v is a double carbon-carbon bond; 

R1 is hydrogen: 
R2 is selected from the group consisting of hydrogen and halo; 
R3 is hydrogen; 
R4 is tert-butyl; 
R5 is selected from the group consisting of hydrogen, hydroxy, and methoxy; and 
X2 is selected from the group consisting of bromo and iod o. 

[00580] In some embodiments of the compounds of formula II: 
R1 is selected from the group consisting of hydrogen and methyl; 
R2 is selected from the group consisting of hydrogen and methyl; 
R3 is selected from the group consisting of hydrogen and methyl; 
S4 is tert-butyl; 
Rs is selected from the group consisting of hydroxy and methoxy; and 
X2 is selected from the group consisting of chloro, bromo, and iodo. 

[00581] In some embodiments of the compounds of formula II: 
it is a doable carbon-carbon bond; 

E! is hydrogen; 
R2 is hydrogen; 
R3 is hydrogen; 
R4 is tert-butyl; 
Rs is selected from the group consisting of hydroxy and methoxy; and 
X2 is selected from the group consisting of chloro, bromo, and iodo. 

[00582] In some embodiments, the compound of formula IX is selected from the group consisting of 

130 



[00583] The discussion below provides instructions for the preparation of intermediate compounds of 

formula II (and salts thereof). 

L. Starting Compounds. 

[G0584JThis invention also is directed, in part, to starting compounds that correspond in structure to 

formula III that can be used to prepare the compounds of formulas H and I (and their salts): 

Ri 
! 

*0 

,NH 

R3 (HI) _ 

2, and R3 are as discussed above for the compounds of formula 1 and 

[. The various embodiments for R1, R2, and R3 (as well as their combinations) discussed above 

0^ .N 

R: 

apply to the compounds of formula HI, The various embodiments for 3, B2. and R3 discussed 

above can be combined to form various embodiments of compounds of formula HI, and all embodiments 

of compounds of formula III so formed are within the scope of Applicants' invention. Some exemplary 

embodiments of the compounds (and salts thereof) of formula III are discussed below, 

[00586] In some embodiments of the compounds of formula III: 

R5 is selected from the group consisting of hydrogen, methyl, and nitrogen-protecting group; 

R2 is selected from, the group consisting of hydrogen and halo; and 

R3 is selected from the group consisting of hydrogen and halo. 

[00587] In some embodiments of the compounds of formula IH: 

----- is a double carbon-carbon bond; 

R1 is selected from the group consisting of hydrogen; 

R2 is selected from the group consisting of hydrogen and halo; and 

R3 is selected from the group consisting of hydrogen. 

[00588] In some embodiments of the compounds of formula HI: 
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Rl is selected from the group consisting of hydrogen and methyl; 

R2 is selected from the group consisting of hydrogen and methyl; and 

R3 is selected from the group consisting of hydrogen and methyl. 

[00589] In some embodiments, the compound of formula OX is uracil. 

[00590] This invention also is directed, in part, to starting compounds that correspond in structure to 

formula FV that can be used to prepare the compounds of formulas 11 and I (and their salts): 

100591]In formula IV: 

R'\ R5, and X2 are as discussed above for the compounds of formula I and II; and 

X! is halo. 

[00592] The various embodiments for R4, R5, and X2 (as well as their combinations) discussed above 

apply to the compounds of formula IV. As to X', in some embodiments, X! is selected from the group 

consisting of chloro, bromo, and iodo. In other embodiments, X1 is selected from the group consisting of 

chloro and bromo. In yet other embodiments, A1 is selected from the group consisting of chloro and iodo. 

In yet other embodiments, X1 is selected from the group consisting of iodo and bromo. In further 

embodiments, X5 is fiuoro. In yet further embodiments, X1 is chloro. In yet further embodiments, X1 is 

bromo. And in yet furtlier embodiments, X1 is iodo. As to X1 and X2, in some embodiments, X3 and X2 

are identical 

[00593] 'Hie various embodiments for R4, R5, X1, and X2 discussed above can be combined to form 

various embodiments of compounds of formula IV, and all embodiments of compounds of formula IH so 

formed are witliin the scope of Applicants' in vention. Some exemplary embodiments of the compounds 

(and salts thereof) of formula IV are discussed below. 

|00S94] In some embodiments of the compounds of formula IV: 

B4 is selected from the group consisting of C.-Q-alkyl, Q-Cg-carbocyclyl, and 5-6-membered 

heterocyclyl, wherein: 

(a) the Cr-C4-alk:yI optionally is substituted with up to three substituents independently 

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

(h) the Cr-Cg-carbocyclyl and 5-6-membered heterocyclyl optionally are substituted with 

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

alkylsulfonylamino; 

Rs is selected from the group consisting of hydrogen, hydroxy, and alkyloxy; 

132 



X1 is selected from the group consisting of chloro, bromo, and iodo; and 

X2 is selected from the group consisting of chloro, bromo, and iodo. 

[00595] In some embodiments of the compounds of formul a IV: 

R4 is selected from the group consisting of tert-butyl; 

Rs is selected from the group consisting of hydrogen, hydroxy, and methoxy; 

X1 is selected from the group consisting of bromo and iodo; and 

X2 is selected from the group consisting of bromo and iodo. 

[00596] In some embodiments of the compounds of formula IV: 

JiA is selected from the group consisting of tert-butyl; 

E5 is selected from the group consisting of hydroxy and methoxy; 

X1 is selected from the group consisting of chloro, bromo, and iodo; and 

X2 is selected from the group consisting of chloro. bromo, and iodo, 

[00597] In some embodiments of the compounds of formula IV: 

R'' is tert-butyl; 

R5 is selected from the group consisting of hydroxy and methoxy; 

X1 is selected from the group consisting of chloro, bromo, and iodo; and 

X2 is selected from the group consisting of chloro, bromo, and iodo. 

[00598} In some embodiments, the compound of formula IV is selected from the group consisting of 

[00599] The discussion below provides instructions for the preparation of starting compounds of formula 

IV (and salts thereof). 

L. Methods for Preparation. 

[00600]This invention also is directed, in part, to a process for preparing compounds of formula II. The 

process comprises reacting a compound of formula III with a compound of formula IV in the presence of 

(i) copper (I) salt catalyst and (ii) nitrogenous heteroaryl ligand: 

133 



R f 

R. 

R3 (ill) 

.O X» 

(TV) R4 

Cu(l) catalyst 

nitrogenous 
heteroaryl 
lisand 

[0O6O1| In the above process. R\ R2, R3, R4, Rss X1, and X2 are as discussed above. 

[00602] Applicants have discovered that the process generally results in the substitution of the N1 

hydrogen of uracil derivative compound El thus resulting in intermediate compound H. When X2 in 

intermediate compound II 5s chloro. bromo, or iodo, then compound II is is suitable for subsequent 

reaction (e.g., Suzuki coupling with an appropriate boronic acid or boronate ester) to provide compound 

of formula I. In other words, when X2 in intermediate compound U is chloro, bromo, or iodo, the above 

process is suitable for preparing compounds of formula I as well, 

[00603] in some embodiments, compound HI is uracil, and compound IV corresponds in structure to a 

compound selected from the group consisting of compound 1Y-I, iV~Br, and IV-C1, with compounds IV-

I and i'V-Br typically resulting in better yield than compound IV-CI. 

[06604] Suitable Cu(I) catalysts include, for example, Cut CuBr, CuCl, Cu20, and CH3C(0)0Cu. In 

some embodiments, the catalyst is selected from the group consisting of Cul and CuBr. In some such 

embodiments, the catalyst is CuL In other such embodiments, the catalyst is CuBr. 

[00605] In some embodiments, the process is conducted in the presence of a base. In some such 

embodiments, the base is an inorganic base. Suitable inorganic bases include, for example, potassium, 

sodium, and cesium salts (e.g., K2CO3, K3PO4., CS2CO3, Na2CG3). In some embodiments, the base is 

selected from the group consisting of potassium salt and cesium salt. In some such embodiments, the salt 

is selected from the group consisting of K3PO4 and Cs2C03. In some embodiments, the base comprises a 

potassium salt In some such embodiments, the potassium salt is K2CO3. In other such embodiments, the 

potassium salt is KjPCV In some embodiments, the base comprises a cesium saJt In some such 

embodiments, the potassium salt is Cs2CO> 

[00606]Typically, the process is conducted in the presence of a solvent. Suitable solvents include, for 

example, dimethylsulfoxide (DMSO), dimethylformamide (DMF), and acetonitrile (MeCN), In some 

embodiments, the solvent is DMSO. 

[00607] Typically, the process is conducted at a temperature of from about 40 to about 130°C. 

[0061)8] In some embodiments, the nitrogenous heteroaryl ligand comprises 8-hydroxyquinoline, In other 
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embodiments, the ligand comprises 2-(2-pyridyl)-benzimidazoJe. In yet other embodiments, the ligand 

comprises a picolinamide compound corresponding in structure to formula V: 

R14 

[OO609| In fonn.uk V, R11, Rn, SB, Ru, R15, R16, and R17 are- independently selected from the group 

consisting of hydrogen, CM-perfluoroaJkyI, CM-alkyIoxy, CM'^aloalb/l, chioro, or cyano. In some 

embodiments, R53, Rn, U13, Ru, R'5. R)C; and R37 are independently seiected from the group consisting 

of hydrogen, methyl, methoxy, trifluoromethyl, chloro, and cyano. In some embodiments, the Si gaud of 

formula V comprises N-(4-cyanophenyi)picolmarnide. In other embodiments, the ligand of formula V 

comprises N-(2-cyariophenyl)picoimamide. 

[00610] In some embodiments, the process comprises (a) preparing a compound of formula IV; and (b) 

reacting a compound of formula HI with a compound of formula IV in the presense of (i) copper (I) salt 

catalyst and (ii) nitrogenous heteroaryi ligand, optionally in the presence of inorganic base. 

[006111Compound of formula IV-X can be prepared by, for example, converting 2-tert-butylphenol into 

2-tert-butyl-4.6-diiodophenol (by, for example, reacting it with Nal and NaOCl), and then converting the 

2-tert-btityl-4,6-dnodopheno! into l4ert-butyl-3,5-dnodo~2-methoxybenzene (by, for example, treating it 

with CH3I m the presence of a base, such as, for example, NaOH). 

II-I 
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[00612] Compound of formula XV-Br can be prepared by. for example, converting 2-tert-butylphenol into 

2,4-dibromo-6-tert-buiylphenol (by, for example, reacting it with 13~dibromo-5,5<limethylimidazo-
Iidine-2,4-dione)5 and then converting the 2}4-dibromo-6-tert-butylphenol into 3.5-dibromo-3-tert-buty!~ 
2-methoxybenzene (by, for example, treating it with. CH3I in the presence of KOtBu). 
[00613] Additional information about the preparation of compounds of formulas I and II (and their salts) 
is provided in the general discussion and/or specific synthesis examples below. In the discussion below, 
R1, R\ R3, R4, RS, L, RAS RB, RC, RD, R6, RE, RF» RG, RH, R\ RJ5 RK, X1, and X2 have the meaning 

discussed above unless otherwise stated. 
SCHEME 1 

(1-1) R8 (1-2) NG2 (1-3) NH2 

OR9 OR9 

[00614] Compound (1-1), wherein R7 is, for example, hydrogen or -C02Me, and R8 is. for example, 
hydrogen or t-butyl, may be treated with nitric acid in solvents such as, for example, acetic acid or water 
in a temperature range of about 0 to about 35 °C over about 1 to about 5h to provide compound (1-2). 
Compound (1-2) may then be reduced using conditions known to those skilled in the art. to furnish the 
corresponding aniline (1-3). Typical conditions for this reduction include using hydrogen at a pressure of 
about 1 to about 5 atmospheres in the presence of a catalyst such as. for example, palladium or platinum 
on charcoal in a solvent such as, for example, tetrahydrofuran, ethyl acetate, ethanol, or hexane at or near 
ambient temperature over a period of about 1 to about 12h. Dependent on the functional groups present, 
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an alternative reduction procedure may be more appropriate such as, for example, using iron powder in 

the presence of a mild acid such as, for example, ammonium chloride or dilute hydrochloric acid at reflux 

temperatures in a mixture of solvents containing, for example, methanol, water, and/or tetrahydrofuran 

over about 1 to about 12h. Another set of reduction conditions includes the use of sodium borohydride in 

a solvent mixture such as, for example, water and tetrahydrofuran. Yet another set of reduction 

conditions includes the use of tin(II) chloride in the presence of hydrochloric acid in such solvents as, for 

example, water and methanol or mixtures thereof. 

[00615] Compoimd. (1-2) may be modified prior to reduction. For example, treatment of compound (1-2), 

wherein R7 is hydrogen, with iodine monochloride in a mixture of methanol and water at or near ambient 

temperature over a period of about 8 to about 24h supplies compound (1-4), wherein X! is iodine. 

Alternatively, compound (1-2) can be treated with pyridinium hydrobromide perbromide in a solvent such 

as, for example, acetic acid at or near ambient temperature over a. period of about 2 to about 16h to 

provide compound (1-4), wherein X1 is bromine. Modifications may be introduced at the phenol moiety 

in compound (1-4), For example, the phenol may be alkylated with alkyl halides (e.g., methyl, iodide), 

alkyl sulfates (e.g., methyl sulfate), alkenyl halides (e.g., ally! bromide), alkynyl halides (e.g., propargyl 

bromide) in the presence of a. base such as, for example, potassium carbonate in acetone, sodium hydride 

in dimethylformamide, or potassium t-butoxide in tetrahydrofuran, at temperatures from about 0 to about 

35°C over a period of about 1 to about 24h to provide compound (1-5), wherein R9 is, for example, alkyl, 

alkenyl, or alkynyl. Alternatively, alkylation may be achieved by using a reagent such as (trimethylsilyl) 

diazomethane in. solvents such as, for example, methanol or t-butyl methyl ether, or mixtures thereof in a 

sealed tube at or near room temperature over about 8 to about 24h. Compound (1-5) may subsequently be 

reduced to compound (1-6) using the iron powder or tin(II) chloride conditions described above. An 

alternative- reduction procedure employs hydrogenation at approximately 1 atmosphere pressure with a 

catalyst such as 5% platinum on sulflded carbon in a solvent such as methanol Protection of the resultant 

aniline of compound (1-6) with, for example, a t-butyl carbamate can be achieved by treatment with di-

tert-butyl dicarbonate in a solvent such as, for example, tetrahydrofuran or dioxane at a temperature of 

about 50 to about 65°C for about I to about 8h provides compound (1-7). 

[00616] Modifications may also occur at the phenol moiety in compound (1-2). One skilled in the art may 

alkylate the phenol of compound (1--2) using, for example, the conditions described above to obtain 

compound (1-8). Compound (1-8) is transformed into compound (1-9) using, for example, one or more 

of the appropriate reduction conditions described above. 

{00617] Another modification of the phenol group in compound (1-2) is sulfonylation to furnish 

compound (1-8), wherein R9 is alkylsuifonyl, carbocyclyisulfonyl, or haloalkylsulfonyl. Such a 

compound may be prepared by exposing compound (1-2) to su/fonyl chlorides such as, for example, 
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methanesulfonyl chloride, cyclohexanesulfonyl chloride, benzenesulfonyl chloride, or 3-chloropropane 

sulfonyJ chloride in the presence of a base such as, for example, triethylaraine, diisopropylethylamine, or 

pyridine in a solvent such as, for example, dichlorometfaane at or near ambient temperature for a period of 

about 1 to about 24h. One skilled in the art can then transform compound (1-8) into compound (1-9) with 

an appropriate set of reduction conditions. 

CO?H O.v XI 

SOCU A 

R4 Y C02Me R4 

(2-2) 

I, D 

,, 2. H,CT 
C02Me 

R5 (2-3) 

[00618] Aniline (2-4) can be prepared through use of the Curtius rearrangement. To this end, compound 

(2-1), wherein IT is not amino, can be treated in refluxing thionyl chloride with a catalytic amount of 

dimethylforrna.mid& for about) to about 4h to obtain acid chloride (2-2), Treatment with thionyl chloride 

at the reflux temperature in solvents such as, for example, chloroform or toluene also furnishes compound 

(2-2). Compound (2-2) can be reacted with an aqueous solution of sodium azide in a solvent such as, for 

example, acetone over about 1 to about 8h to provide acyl azide (2-3). Compound (2-3) can then undergo 

a Curtius rearrangement in refluxing solvents such as dioxane or toluene. The intermediate isocyanate is 

hydrolyzed with an aqueous acid such as dilute hydrochloric acid in a solvent such as dimethoxyethane to 

provide compound (2-4). 
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SCHEME 3 

o 
-COoH 

H2NC(0)NH2 

HOAc 

0-4} •C02H 
H2NC(0)NH2 

HOAc 

(3-3) R5 

[00619] Compound (3-1), wherein R10 is, for example, hydrogen, bromine, iodine, or -COoMe, can be 

treated with an acrylic acid either neat at or near ambient temperature in a solvent such as, for example, 

toluene and heated to reflux over a period of about 15 to about 48h to supply compound (3-2). When 

excess of an acrylic acid is used, compound (3-3) is produced. Compound (3-2) or (3-3) can be treated 

with urea, in a solvent such as, for example, acetic acid at about 100 to about 120°C over about 2 to about 

48h to supply compound (3-4). 

[00620] Compound (4-2) can be prepared from compound (3-1) dissolved in solvents such as, for 

example, dimethyifonnamide or dimethylacetamide by the addition of a benzene solution of (E)-3-

melhoxyacryloyl isocyanate (prepared as described by Santana, L.; et ah J. Heterocyclic Chem. 1999, 

36, 293-295.) at a temperature of about -40 to about -15°C under an inert atmosphere and then warming 

to ambient temperature for from about 30 min to about 4h. Compound (4-2) can be treated with an acid 

such as. for example, sulfuric acid in mixtures of water and ethanol in. a temperature range of from about 

90 to about 110°C for about 1 to about 8h to supply compound (4-3). Alternatively, compoimd (4-2) can 

be cyclized to uracil (4-3) under the basic conditions described by Ueno, Y.; et al. J, Org. Chem. 

70:7925-7935 (2005). 

SCHEME 4 

o 
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SCHEME 5 

hydroxide, or potassium hydroxide iti a solvent such as, for example, methanol ethanol, or 

tetrahydrofuran, or mixtures thereof. The resultant reaction mixture can be stirred for a period of about 6 

to about 48h at ambient temperature. Acidification with a dilute aqueous acid supplies compound (5-2) 

where the ester has been hydrolyzed and the teirahyrdopvrimidine ring opened.. 

[00622] Cvclization of compound (5-2) to compound (5-3) can be accomplished by treatment with a 

strong acid such as, for example, concentrated hydrochloric acid in a temperature range of about 90 to 

about 120 °C over a period of about 1 to about 3b. Compound (5-3) can be treated in refluxing thionyl 

chloride, with or without a catalytic amount of dimethylformamide. for about 1 to about 4h to deliver acid 

chloride (5-4). Treatment with thionyl chloride at the reflux, temperature in solvents such as, far example, 

chloroform or toluene also furnishes compound (5-4). 

[00623] Compound (5-4) can be treated with an amine or the corresponding salt (5-5) in solvents such as, 

for example, dioxane. dimethyifbrmamide, dimetfiylaceiamide, or dichioromethane optionally in the 

presence of a base such as, for example, pyridine, triethylamine, or diisopropylethylamiiie at temperatures 

ranging from at or near ambient to about 100 °C for between about 1 and about 2Ah. to provide compound 

(5-6). 

}00624) Alternatively, compound (5-3) can be converted directly to compound (5-6) by reacting with an 

equimoiar amount of amine (5-5) with a coupling reagent such as, for example, bis(2-oxo-3-
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oxazolidinyl)phosphinic chloride (BOPC1), 0'(7-azaben2otriazol-1 -y l)-N,N,N5 ."N1 -tetramethyiuroniura 
hexafluorophosphate (HATU), or 0'benzotriazoI-I-yI-H5N5N',N'-tetramethyiuroiiium tetrafluoroborate 
(TBTU) along with a coupling auxiliary such as, for example, l-Hydroxy-7-azabenzotriazoIe (HOAX) or 
1-hydroxyben.zotriazole hydrate (HOBT) in the presence or absence of a base such as, for example. N-
methyi raorpholine, diisopropylethylamine in solvents such as, for example, tetrahydrofuran, N5N-
dimethylacetamide, N.N-dimethylformarriide, pyridine, and chloroform. Typical reactions can be carried 
out at between about 0 to about 65nC or may be carried out in a microwave reactor to facilitate coupling, 

SCHEME 6 

[00625] Compound (6-1) can be converted to compound (6-5) using the transformations described in 
Scheme 5 above. 
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j m 1 \ may be converted to acyl azide (7-2) in a two-step process. First, compoimd (7-

I) can be treated in refluxing thionyl chloride with or without a catalytic amount of dimethyl-foraiamide 

for about I to about 4h to deliver the corresponding acid chloride. Treatment with thionyl chloride at the 

reflux temperature in solvents such as, for example, chloroform or toluene also furnishes the desired acid 

chloride. The acid chloride can be reacted with an aqueous solution of sodium azide in a solvent such as, 

for example, acetone over about l to about 8h to provide acyl azide (7-2), Compound (7-2) can then 

undergo a Curtius rearrangement in refluxing solvents such as, for example, dioxane or toluene. The 

intermediate isocyanate is hydrolyzed with an aqueous acid such as. for example, dilute hydrochloric acid 

in a solvent such as. for example, dimethoxyethane to provide compound (7-3). Compound (7-3) may be 

converted to compound (7-6) using either acid chloride (7-4) or carboxylic acid (7-5) and the amide bond 

forming conditions described in Schemes 5 and 6, 
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[1)0627] Compound (8-1) can be activated for nitration by removal of the methyl group with BBr3 initially 

added at about 0 °C and then refmxed for about 10 to about 24h in a solvent such as, for example, 

dichloromethane to provide compound (8-2), The phenol (8-2) can be treated with nitric acid in acetic 

acid over a. period of about 1 to about lOh at or near ambient temperature to supply compound (8-3). 

Compound (8-3) is then converted to the corresponding methyl ether (8-4) by treatment with a solution of 

(trimethylsiiyl)diazomethane in tetrahydrofuran in a solvent such as, for example, methanol or a mixture 

of methanol and tetrahydrofuran at or near ambient temperature over about 8 to about 24h. Compound 

(8-4) may be reduced to compound (8-5) using a set of reduction conditions described in Scheme 1 and 

suitable for the functional groups present. Compound (8-5) can be converted into compound (8-8) by 

coupling with acid chloride (7-4) or carboxylic acid (7-5) using conditions for amide bond formation 

described in Schemes 5 and 6. 

143 



SOCL 

CO,H 

RB 

A R6 P(OEt)-> 
ti o 

(S-4) 

[Compound (9-1) can be treated in refluxing thionyl chloride for about 1 to about 4h to obtain acid 

chloride (9-2). Treatment with thionyl chloride at the reflux temperature in solvents such as, for example, 

chloroform or toluene also furnishes compound (9-2), Compound (2) is converted to the corresponding 

aldehyde (9-3) by reduction with lithium hi-/-butoxyaluminum hydride in a. solvent such as, for example, 

tetrahydrofuran at about -78 °C over from about 1 to about Bh. The reduction can also be achieved by 

treatment with indium chloride and tiibutyltin hydride in the presence of tripheiiylphosphine in a solvent 

such as tetrahydrofuran or toluene at: temperatures from about -40 to about 0°C. Compound (9-3) can be 

treated with compound (9-4) in the presence of a base such as potassium r-butoxide in a solvent such as 

dichloromethane at or near room temperature over a period of about 1 to about 8h to provide compound 

,-^B(OH): 

(10-2) 

O 
Rl A --H 

i., ? 
R.3* 

R4 y x1 
R5 (10-1) 

|00629] Compound (10-1), wherein X1 is halo (e.g., bromine, iodine) can undergo a Suzuki reaction with 

vinyl boronic acid (10-2) to provide compound (10-3). The reaction typically requires the use of a base 
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and a catalyst. Examples of bases include, for example, potassium carbonate, potassium phosphate, 

potassium r-butoxide, sodium carbonate, cesium carbonate, and cesium fluoride. Examples of catalysts 

include, for example, tris(dibenzylidineacetone)dipaliadium (0), palladium acetate, bis(triphenyl 

phospbine)palladram (II) chloride, tetrakis(triphenylphosphine)palIadium, dichloro[l,r-bis(di-tert-

butylphosphmo)ferrocene] palladium (II), or dichloro[I,r-bis(diphenylphosphmo)ferrocene] palladium 

(II) dichloromethane adduct. The reaction may be conducted in. a solvent such as, for example, water, 

dioxane, dimethoxyethane, dimethylformamide, toluene, ethanol, tetrahydrofuran and the like or mixtures 

thereof. The reaction may be conducted at ambient or elevated temperatures. 

R5 (11*1) 

[00630]Compound (11-1) can be converted to compound (11-2) by treatment with diazomethane in 

solvent such as, for example, tetrahydrofuran in the presence of palladium acetate at or near room 

temperature over a period of about 30 min to about 4h. 

R5 O 

[00631]Compound (9-3) can be treated 

CuT/Pd catalyst 
Ji. sX. 

R4 

-2) R5 

dimethyl l-diazo-2-oxopropylphosphonate (prepared as 

described by Ghira. S., Syn. Comm. 19:561-564 (1989)) in the presence of a base like potassium 

carbonate in a solvent such as, for example, methanol for about 8 to about 24h at or near room 

temperature to supply alkyne (12-2). Compound (12-2) is then treated with R6-X7'. wherein X2 is iodine, 

bromine, or -O-triflate, in the presence of copper (I) iodide, palladium catalyst, base, and optionally 

additional tripheiiylphosphine in an inert atmosphere to provide compound (12-3). Suitable palladium 

catalysts include, for example, tris(dibenzylidmeacetone)palladium (0), palladium acetate, 

bis(triphenyIphosphme)palladium (II) chloride, ortetrakis(triphenylphosphine)palladium. Bases, which 
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can be used include, for example, triethyiamine, diethylamine, dusopropylethylamjne, potassium 

carbonate optionally in the presence of tetrabutylammonium bromide, and sodium bicarbonate. Solvents 

that may be used include, for example, acetonitrile, dimethyifonuamidc, water, dioxane, and 

tetrahydrofuran, or mixtures thereof. The reaction can be conducted from room temperature to the reflux 

temperature of the solvents for about 1 to about 48h. Heating at about 50 to about 120°C in a microwave 

reactor from between about 5 and about 15 min also provides compound (12-3). 

[00632] Compound (13-1). wherein X' is bromine or iodine, can be reacted in an inert atmosphere with 

(trimethylsilyi)ace'tylene in the presence of a catalyst such as, for example, palladium 

acetate/triphenylphosphine or copper iodide/bis(triphenyIphosphine)pa]Jadiurn (II) chloride and a base 

such as, for example, triethyiamine in a solvent such as., for example, toluene or acetonitrile to furnish 

compound (13-2). The reaction can he heated to about 70°C to about 100°C optionally in a sealed tube 

over a period of about 30 min to about 48h, Compound (13-2) are converted to compound (13-3) by 

treatment with a base such as, for example„ potassium carbonate or sodium hydroxide in a solvent soch as, 

for example, methanol at ambient temperature. Compoimd (13-3) are reacted with compound (1.3-4), 

wherein X2 is bromine or iodine, in the presence of copper (I) iodide, palladium catalyst, base, and 

optionaily additional tripheiiylphosphine in an inert atmosphere to provide compound (13-5). Suitable 

palladium catalysts include, for example, tris(dihenzylidineacetone)dipalladium (0), palladium acetate, 

Ms(tripheny/.phospfime)paIIadium (II) chloride, ortetrakis(l:riphenylphosphine)paiJadium. Bases, which 

can be used, include, for example triethyiamine, diethylamine, diisopropylethylamine, potassium 

carbonate optionally in the presence of tetrabutylammonium bromide, and sodium bicarbonate. Solvents 

thai may be used include, for example, acetonitrile, dimethylformamide, water, dioxane, and tetrahydro­

furan, or mixtures thereof. The reaction can be conducted from about 40°C to the reflux temperature of 

the solvents for about 15 rain to about 48h. Microwave heating at about 50°C to about 120QC from 

between about 5 and about 15 min is an alternative heating process to provide compound (13-5), 
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SCHEME 14 

o o 

Pd/C 

H-

[00633] Compound (11-1) is reduced to supply compound (1.4-2). Typical conditions for this reduction 

include using hydrogen at a pressure of about 1 to about 5 atmospheres in the presence of a catalyst such 

as, for example, palladium or platinum on charcoal in a solvent such as, for example, tetrahydrofuran, 

ethyl acetate, ethanol, or hexane at or near ambient temperature over a period of about I to about 12h. 

[00634]Compound (15-1) can be converted in a two-step sequence to compound (15-2), The initial step 

involves reduction of the aromatic nitro moiety with iron powder in the presence of a mild acid such as, 

for example, ammonium chloride or dilute hydrochloric acid at temperatures from about 60 to about S0°C 

in a mixture of solvents containing, for example, methanol, water, and tetrahydrofuran over about 1 to 

about 12b. The second step consists of exposure of the aniline, prepared in the first step, to 

methanesulfonyl chloride in the presence of a base such as pyridine in a sol vent such as dichloromethane 

at or near ambient temperature, 

O O \\ 

H 
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SCHEME 16 

MeSO.Cl 0 0 1 \w/ 

RE,F,G,liI,J,K 

-SiMe, 
0,N 

1. Fe./NH4C1 
2, MeSOXI 

[00635] Aniline (16-1.) and aromatic nitro compound (16-4), wherein X2 is, for example, bromine, iodine, 

or triflate, can be converted to compound (16-3). Compound (16-1) can be transformed to compound (16-

2) by treatment with methanesulfonyl chloride in the presence of a base such as pyridine in a solvent such 

as dichloromethane. Then compound (16-2) is converted to compound (16-3) by treatment in an inert 

atmosphere with (trimethyIsi ly l)acetylene in the presence of a catalyst such as, for example, palladium 

acetate, bis(tnphenylphospbme)palladium (11) chloride, bis(triphenylphosphine)palladwm (II) chloride in 

combination with copper(I) iodide and, when X2 is bromine, tripbenylphosphine, and a base such as, for 

example, triethyiamine in a solvent such as toluene or acetonitrile at approximately 80°C. 

[00636] Compound of formula (16-4) can be reacted in an inert atmosphere with (trimethylsilyl) acetylene 

in the presence of a catalyst such as, for example, bis(triphenylpbospb.ine)palladium (II) chloride/ 

copper(J) iodide and a base such as, for example, triethyiamine in a solvent such as, for example, 

acetonitrile at approximately 80°C to give compound (16-5). Compound (16-5) can be converted to 

compound (16-3) in. a 'two-step sequence. The initial step involves reduction of the aromatic nitro moiety 

with iron powder in the presence of a mild acid such as, for example, ammonium chloride or dilute 

hydrochloric acid at temperatures from about 60 to about S0°C in a mixture of solvents containing, for 

example, methanol, water, and tetrahydrofuran over about 1 to about 12h. The second step consists of 

exposure of the aniline, prepared in the first step, to methanesulfonyl chloride in the presence of a base 

such as pyridine in a solvent such as dichloromethane at or near ambient temperature, 

[00637] Removal of the trimethylsilyl group of compound (36-3) is accomplished as described for the 

production of compound (13-3) in Scheme 13 above. 
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(17-1) 

(17-3) 
BH3-Me2S 

B(OffL 

K_B>F,G,HIU,K 

5] Compound (17-1) can be mesylated to provide compound (17-2) by treatment with 

methanesulfonyl chloride in the presence of a base such as, for example, pyridine in a solvent such as, for 

example, dichloromethane. Compound (17-3) can be exposed to borane dimethyl sulfide complex in a 

solvent such as, for example, tetrahydrofuran at approximately about 0 to about I0°C to supply compound 

(17-4). Compounds (17-2) and (17-4) can be combined with acetaldehyde in refluxing tetrahydrofuran. 

Subsequent treatment with water at room, temperature yields compound (17-5). 

Rg-CGjH 
1,-THF NBS P(OEt), 

Rr-CR>OH 

(18-2) 

R6-0-I2Br R,-CH2P{0)(0Et)? 

|00639] Carboxylic acid (18-1) can be reduced with boron tetrahydrofuran complex with heating to 

provide alcohol (1,8-2). Compound (18-2) is converted to the corresponding bromide (18-3) with N-

bromosuccmimide and triphenyiphosphine in solvents such as. for example, dichloromethane at room 

temperature in several hours. Treatment of compound (18-3) with triethyi phosphite at about 120°C for 

about 1 to about 3h supplies compound (18-4). Compound (18-4) can be used for example to make 

compound (9-5) as described in Scheme 9. 

3-CHO 

pTsOH 
(MeO)3CH 

R6-CH(OMe)2 
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[00640] Benzaldehyde (19-1) can be treated with diethyl phosphonate in the presence of a base such as, 

for example, sodium methoxide in a solvent such, as, for example, methanol at room temperature to 

provide compound (19-2). Compound (19-2) can be treated with N-chlorosuccinimide and 

tripheiiylphosphine in dic.bjoro.methane at room temperature to yield compound (19-3). Compound (19-1 

can also be reacted with (diethylamino)sulfur trifluoride (DAST) to supply compound (1.9-4). 

[00641] Compound (19-1) can also be treated with p-toluenesulfonic acid and trimethyl orthoformate in 

methanol at about 50°C lo provide acetai (19-5). Compound (19-5) can be converted to compound (19-6 

by exposure to triethyl phosphite and boron trifluoride diethyl etherate at about -20°C to about ambient 

temperature. 

[00642] Compounds (19-3), (19-4), and (19-6) can be used for example to make compound (9-5) as 

described in Scheme 9. 

"eiectrophilic 
halide source". 

CN N. 
(20-4} OMs 

• R4 

(20-5) 

with a source of eiectrophilic halide, [00643] Phenol (20-1), wherein R4 is other than amino, is ire 

such as, for example, iodine m.onochloride to provide dihalogenated compound (20-2), wherein X1 and X3 

are independently bromine or iodine. Compoimd (20-2) is transformed to compound (20-3) by reaction of 

an alkylating agent such as, for example, methyl sulfate with a base such as, for example, potassium 

carbonate in refluxing acetone. Alternatively, methyl iodide in the presence of a base such as, for 

example, potassium t'-butoxide in a solvent such as, for example, tetrahydrofuran. or dimethylformamide 

also furnish compound (20-3). In yet another alternative, compound (20-2) can be methylated with 

{tri.methyLsily])diazomethane in a solvent such as, for example, t-hutyl methyl ether. Compound (20-3) 

can be reacted with uracil, ligand (20-4), copper (I) iodide, and potassium phosphate in dimethyl 

sulfoxide at about 40°C to about 100°C to supply compound (20-5). 

[00644] For example, when in compound. (20-3), R4 is tert-butyl, X1 is iodo, and X2 is iodo or bromo, 
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compound (20-3) can be stilted with uracil and compound (20-4) in the presence of Cul and K2P04 in 

DMSO for about 15 to about 24h at about 60°C to supply compound (20-5). Alternatives to ligand (20-4) 

for making (20-5) are S-hydroxyquinoiine and 2-(2-pyridy])-benzimidazole. 

RE.K.GVI-UJ.K N02 

HNO, 

OH. 

(21-1) 

OSiMe2tBu 

p.H,F>G,H,I,J,K NH2 

o ,o \\ '/ H. 
^E,F,G,H,y,K 

nBu4NF 

H, 
°w° 

R_E,F,G,H,:U,K 

(CF3S02)20 

OSOnCF-

M-eSO,CI 

OSiMe2tBu OSMe?tBu 

3-4) (21-5) (21-6) (21-7) 

15] Compound (21-1) can be nitrated with nitric acid in acetic acid in a temperature range of about 10 

to about 15°C to give compound (21-2). The phenol moiety of compound (21-2) can be protected as a 

silyl ether, e.g. t-butyldimethylsilyl ether, by treatment with a silyl chloride such as. for example, t-butyl 

dimethylsilyl chloride and imidazole in a solvent such as, for example, dimethyl formamide at ambient 

temperature to furnish compound (21-3). Compound (21-3) may then be reduced using conditions known 

to those skilled in the art to furnish the corresponding aniline (21-4). 

[00646] Typical conditions for this reduction include using hydrogen at a pressure of about 1 to about 5 

atmospheres in the presence of a catalyst such as, for example, palladium or platinum on charcoal in a 

solvent such as. for example, tetrahydrofuran, ethyl acetate, ethanol, methanol, or hexane at or near 

ambient temperature over a period of about 1 to about 12h. Dependent on the functional groups present, 

an alternative reduction procedure may be more appropriate such as, for example, using iron powder in 

the presence of a mild acid such as. for example, ammonium chloride or dilute hydrochloric acid at reflux 

temperatures in a mixture of solvents containing, for example, methanol, water, and tetrahydrofuran over 

about 1 to about 12h. 

[00647] Aniline (21-4) can then by sulfonylated with methanesulfonyl chloride in. the presence of pyridine 

in a solvent such as. for example, dichloromethane. The starting material and reagents are combined at 

about 0°C and then allowed to gradually warm to ambient temperature over the course of the reaction to 

supply compound (21-5). The silyl ether protecting group is removed under conditions familiar to one 
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skilled in the art. For example, tetrabutyiammomum fluoride in tetrahydrofuran at room temperature 
transforms compound (21-5) to compound (21-6). The phenol group of compound (21-6) may be 
sulfonylated with trifhioromethanesulfonic anhydride in the presence of a base such as, for example, 
pyridine in a solvent such as, for example, dichloromethane at room temperature to provide compound 
(21-7), Compound (21-7) can be used as described in Scheme 12 to make compound (12-3). 

SCHEME 22 

[00648] Compound (22-1) is converted to compound (22-2) in a two-step sequence. First, compound (22-
1) can be hydrolyzed with a base such as, for example, sodium hydroxide, lithium hydroxide, or 
potassium hydroxide in a solvent such as, for example, methanol, ethanol, or tetrahydrofuran. or mixtures 
thereof The resultant reaction mixture can be stirred for a period of about 6 to about 48h at ambient 
temperature. Second, the intermediate earboxyiic acid is treated in refluxing thionyl chloride with or 
without a catalytic amount of dimethylformamide for about 1 to about 4h to deliver acid chloride (22-2). 
Treatment with thionyl chloride at reflux temperature m solvents such as, for example, chloroform or 
toluene also furnishes compound (22-2). Treatment of the carboxylic acid with oxalyl chloride in 
dichloromethane with a catalytic amount of dimethylformamide also furnishes compound (22-2). 
[00649] Compound (22-2) can be treated with an amine or the corresponding salt in a solvent such as, for 
example, dioxane, dimethylformamide, dimethylacetamide, or dichloromethane optionally in the presence 
of a base such as, for example, pyridine, triethyiamine or diisopropylethyiamine at temperatures ranging 
from at or near ambient to about IG0°C for between about 1 and about 24h to provide compound (22-4) 
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wherein R'1 and R12 are independently hydrogen or RF, or taken together with the nitrogen to which they 
are attached form a 5-6-membered heterocyclyl or a fiised 2-ring heterocyciyi. 
[00650} Compound (22-2) is converted to the corresponding aldehyde (22-3) by reduction with lithium 
tri-f-butoxyaltiminum hydride in a solvent such as, for example, tetrahydrofuran at about -60°C to about 
78°C. 

:E,F,G,H,r,.T,K 
(R12)2N RE^CIIUK 

ll 

[00651] Compound (22-3) can be converted to compound (23-2) wherein R11 and R'2 are independently 
hydrogen or RF, or taken together with the nitrogen to which they are attached form a 5-6-membered 
heterocyclyl or a fused 2-ring heterocyclyl by treatment with an amine, N(Rli)(R12), in the presence of a 
reductant such as, for example, sodium triacetoxyboroiiydride or sodium cyanoborohydride in a solvent 
such as, for example, methanol., ethanol, dichloromethane, dimethylacetamide, or dimethylformamide 
over a period of about 1 to about 24h, The reaction often proceeds best at an acidic pH that can be 
maintained by the addition of acetic acid or hydrochloric acid. 
[00652] Compound (22-3) can also be converted to compound (23-3) by reduction with lithium tri-/-

butoxy aluminum hydride in a solvent such as tetrahydrofuran at room temperature. 
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Compound (23-3) can be converted to compound of formula (24-2) by treatment with thionyl 
chloride in dichloromethane at room temperature, Compound (24-2) can be treated with a sodium 
alkoxide, Rl3ONa, in a heated solution of the corresponding alcohol to provide compound (24-3), wherein 

is nv or 

SCHEME 25 
NO, NO-

NH- NHo 

Br 
(25-1) 

NO- NH* 

R4 

(25-3) 

[00654] Compound (25-1.) can be brominated by treatment with, for example, pyndinium hydrobromide 
perbromide in a solvent such as, for example, acetic acid at or near ambient temperature over a period of 
about 1 to about 8h to give compound (25-2). The amino group of compound (25-2) can be removed by 
exposure to t-butyl nitrite in a solvent such as, for example, dimethylformamide at a temperature initially 
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at ambient temperature and then increased to the range of about 50 to about 65 °C to give compound (25-

3). Additional aliquots of t-butyi nitrite can be aided at ambient temperature followed by heating until 

the transformation is complete. Compound (25-3) can be reduced to compound (25-4) by, for example, 

treatment with iron and ammonium chloride. 

[00655] Compound (26-1), wherein each Z is independently N or CH can be converted to a boronic acid 

ester for use in Suzuki reactions. For example, compound of fonmila (26-1) can be converted to 

compound (26-2), wherein R14 is hydrogen or methanesulfonyl (when excess methanesulfonyl chloride is 

used) by treatment with methanesulfonyl chloride in pyridine at approximately ambient temperature in 

about 1 to about 8h. 

[00656] Compound (26-2) can be transformed to compound of (26-3) by treatment with pinacol-borane in 

the presence of a catalyst such as, for example, tris(dibenzyi id ineacetone)di pal ladium (0). ligand such as, 

for example, tri-t-butylpliosphine5 and a base such as triethyiamine in solvents such as, for example, 

tetrahydrofuran, dioxane, or toluene at temperatures ranging from ambient to about 130°C. 

[006571 Alternatively, compound (26-2) can be reacted with bis(pinacolato)diboron in the presence of a 

catalyst such as, for example, Combiphos® Pd6, dichloro[l,r-bis(diphenylphosphino)ferrocene] 

palladium (II) dichloromethane adduct, or palladium acetate in the presence of a ligand such as, for 

example, 2-dicyck)hexylphosphmo-2,,4',6l-triisopropylbiphenyl (XPhos), and a base such as, for example, 

potassium acetate in solvents such as, for example, toluene, dioxane, tetrahydrofuran, dimethylformamide 

or dimethyl sulfoxide in temperatures from about 60 to about 13G°C to give compound (26-3). 

[00658] Compound (26-3) can be converted to protected compound (26-4) by treatment with benzyl 

chioroformate initially at about 0°C in the presence of saturated aqueous sodium bicarbonate in a mixture 

of acetone and water. This can be warmed to ambient temperature and maintained at that temperature for 
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about 12 to about 24h. Subsequently, compound (26-4) can be converted to the boromc acid pinacol ester 

(26-5) using the reaction conditions described above. 

SCHEME 27 

[00659] Compound (26-5), wherein each Z is independently N or CH, can be coupled with compound (1-
7) under Suzuki reaction conditions to provide compound (27-3). Such conditions include, for example, 
use of a palladium catalyst such as, for example, tris(dibenzylidineacetone)palladmm (0), palladium, 
acetate, bis(tripheny[phosphiiie)paIiadiura (II) chloride, tetrakis(triphenylphosph.me)paJIadmm, or 
dichloro[l,i'-bis(diphenylphospliino)ferrocene} palladium (II.) dichloromethane adauct; base such as. for 
example, potassium carbonate, potassium phosphate, potassium /-butoxide, sodium carbonate, cesium 
carbonate, or cesium fluoride; and solvent such as, for example, toluene, ethanol, water, or 
tetrahydrofuran, or mixtures thereof heated in the temperature range from about 40 to about !30°C, 
[00660] Compound (27-3) can be transformed to compound (27-4) in a three-step process. The initial step 
involves removal of the t-bufcoxycarbonyl protecting group with an acid such as. for example, 
trifluoroacetic acid in solvent such as, for example, dichloromethane or hydrochloric acid in dioxane at 
room temperature over about 1 to about 24h. Subsequently, the dihydropyrimidinedione can be 
introduced as described in Scheme 3. 
[00661] Compound (27-5) can be obtained from compound (27-4) in a two-step sequence. First, the 
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protecting group is removed from the naphthyl amine under reductive conditions. Typically, 

hydrogenation (~1 atmosphere pressure) in the presence of a catalyst such as, for example, 10% 

palladium on charcoal in a solvent such as, for example, ethyl acetate at or near ambient temperature over 

a period of about 8 to about 24h. Second, the naphthyl amine can now be sulfonylated by treatment with 

methanesulfonyl chloride in the presence of a base such as triethyiamine in a solvent (e.g., 

dichloromethane) at room temperature over about 20 min to about 4h. 

SCHEME 28 

OR9 

[00662] Compound (28-1), wherein each Z is independently N or CH, and R'5 is, for example, hydrogen, 

~NHS02Me, -N(S02Me}2, or methoxy can be coupled with compound (1-7) under Suzuki reaction 

conditions to provide compound (28-2). Such conditions include, for example, use of palladium catalyst 

such as, for example, tris(dibenzylidmeacetone) palladium (0), palladium acetate, 

bis(triphenylphosphme)palladiurn (II) chloride, tetrakis(triphenylphosphine)pal!adium., or dichloro[l,l'-

bis(diphenylphosphmo)ferrocene]palladium (II) dichloromethane adduct; a base such as potassium 

carbonate, potassium phosphate, potassium r-butoxide, sodium carbonate, cesium carbonate, or cesium 

fluoride; and solvent such as, for example, toluene, ethanol. water or tetrahydrofuran, or mixtures thereof 

heated in the temperature range from about 40 to about 130°C. The reaction is typically deoxygenated 

with an inert gas such as nitrogen prior to heating. The heating may occur in conventional glassware, a 

sealed tube, or in a microwave reactor over about 1 to about 24h. 

[00663] Compound (28-2) can be transformed to compound (28-3) in a three-step process. The initial step 

involves removal of the t-butoxycarbonyl protecting group with an acid such as, for example, 

trifluoroacetic acid in solvent such as, for example, dichloromethane or hydrochloric acid in dioxane at 

room temperatui'e over about 1. to about 24h, Subsequently, the uracil can be introduced as described in 

Scheme 4. 
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(28-1) 

[00664] Compound (28-1), wherein each Z is independently N or CH, and R1S is, for example, hydrogen, 

-NHS02Me, -N(S02Me)2, or methoxy can be coupled with compound of formula. (29-2), wherein Xs is, 

for example, bromine or iodine, under Suzuki reaction conditions to provide compoimd of formula (28-3), 

Such conditions include, for example, use of palladium catalyst such as, for example, 

tris(dibenzyHdineacetone)paliadium (0). palladium acetate, bis(triphenylphosphine)palladium (II) 

chloride, tetrakis(triphenylphosphine) palladium, dichloro[l,r-bis(dipheny!phosphmo)ferrocene] 

palladium (II) dichloromethane adduct, or bis(diphenylphosphino)ferrocene}paiiadmm (II) 

dichloromethane; base such as, for example, potassium carbonate, potassium phosphate, potassium 

butoxide, sodium carbonate, cesium carbonate, or cesium fluoride; and solvent such as. for example, 

toluene, ethanol water, or tetrahydrofuran, or mixtures thereof heated in the temperature range from 

about 40 to about 130°C. The reaction is typically deoxygemted with an imrtgas such as nitrogen prior 

to heating. Hie heating may occur in conventional glassware, a sealed tube, or in. a microwave reactor 

over about 1 to about 24h. 
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[006651 Compound (30-1), wherein X1 is bromine or iodine, n is I or 2, and Z is CH or N, can be reacted 

with bis(pinacolato)diboron in the presence of a catalyst such as, for example, Combiphos® Pd6. 

dichloro[l,r-bis(diphenylphosphmo)ferrocene]pailadium (II) dichloromethane adduct, or palladium 

acetate in the presence of a ligand such as 2-dicyciohexylphosphmo-2',4',6'-triisopropylbiphenyl (XPhos), 

and a base such as potassium acetate in solvents such as, for example, toluene, dioxane, tetrahydrofuran, 

dimethylformamide or dimethyl sulfoxide in temperatures from 60-130°C to give compound (30-2). The 

reaction is typically deoxygenated with an inert gas such as nitrogen prior to heating. The heating may 

occur in conventional glassware, a sealed tube, or in a microwave reactor over 1 to 24h. Compound (30-

3) can be reacted with compound (30-2) to give compound (30-4) employing the conditions described in 

Scheme 29. 

[00666] Treatment of compound (30-4) with methanesulfonylhydrazide in solvent such as, for example, 

tetrahydrofuran, methanol, or ethanol, or a. mixture thereof at ambient temperature to about 100°C over a 

period of 8 to 48h provides compound (30-5), 

[00667] Compound (31-1) can be treated with hexamethylditin or hexabutylditin in the presence of a 

catalyst such as, for example, bis(triphenylphosphine)paIladium (II) chloride in a solvent such as, for 

example, toluene or dioxane heated to about 50 to about 130°C to supply compound (31-2). Compound 

(31-2) can be treated with compound (31-3) in presence of catalyst such as, for example, tris(dibenzy-

lidine acetone)paI.ladium (0) and ligand such as tri(2-furyi)phosphine in solvent such as, for example, 

toluene, dioxane, or tetrahydrofuran heated to about 40 to about 130°C to give compound (31-4). 

SCHEME 31 
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OHC 

CHO 

(32-4) R4 

(32-3) can be reacted with compound (32-2) under the Suzuki reaction conditions to 

give compound (32-3). Treatment with. nvcthanesulfonylhydraztde as described in Scheme 30 provides 

compound (32-4). 
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(33-1) 

CHO 

^5-
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100669] Compound (33-1) can be reacted with compound (33-2) under Suzuki reaction conditions to give 

compound (33-3), Compound (33-3) can be converted to compound (33-4) by first constructing the uracil 

ring. Then, the methyl carboxylate can be converted into the corresponding aldehyde. Compound (33-4) 

can be treated with methanesulfonylhydrazide to provide compound (33-5). 
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[00670] Dinitroaniline (34-1) can be sulfonylated with methanesulfonyl chloride in the presence of a base 

like, for example, pyridine in a solvent such as, for example, dichloromethane at room temperature over a 

period of about 8 to about 36h to give compound (34-2). Compound (34-2) can be converted to 

compound (34-3) using iron powder in the presence of a mild acid such as, for example, ammonium 

chloride or dilute hydrochloric acid at reflux temperatures in a mixture of solvents, such as, for example, 

methanol, water, and tetrahydrofuran over about 1 to about 12h. 

R16-TT 

SCHEME 35 
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[00671] Compound (35-1) can be reacted with compound (35-2), wherein ?} is O, S, or NH and R16 is 

hydrogen, --NHSCKMe, or N02, in the presence of charcoal exposed to air in solvent such as, for example, 

toluene heated from about 90 to about 110°C for about 24 to about 72h to give compound (35-3). 

O 
,H R2 A 
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[00672] Compound (36-1), wherein Z2 is O or S, can be reduced to compound (36-2) using iron powder in 
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the presence of a mild acid such as, for example, ammonium chloride or dilute hydrochloric acid at 
temperatures of about 60 to about 90°C in solvents such as, for example, methanol ethanol, water, and 
tetrahydrofuran, or mixtures thereof over about 30 mm to about 3 2h. Compound (39-2) can be 
sulfonylated with methanesuifonyl chloride in the presence of a base like, for example, pyridine in a 
solvent such as, for example, dichloromethane at room temperature over a period of about 8 to about 36h, 

OMe 

(37-7) 

17-1) can be sulfonylated with methanesulfonyl chloride in the presence of a base 
like, for example, pyridine in a solvent such as, for example, dichloromethane at room temperature over a 
period of about 8 to about 36h to give compound (37-2). Compound (37-2) can be reacted with (4-
msthoxyphenyl)methanethiol in the presence of a base such as, for example, potassium carbonate in a 
solvent such as, for example, dimethylformamide heated to about 90 to about 110°C for about 8 to about 
24h to give compound (37-3). Compound (37-3) can be reduced to compound (37-4) using iron powder 
in the presence of a mild acid such as, for example, ammonium chloride or dilute hydrochloric acid at 
temperatures of about 60 to about 90°C in solvent such as, for example, methanol, ethanoi, water, and 
tetrahydrofuran, or mixtures thereof over about 30 min to about 12h. Compound (37-4) can be 

transformed to compound (37-5) in the presence of mercury(II) acetate, anisole, and trifiuoroacetic acid at 
about 0 °C for about 30 to about 90 min and subsequently bubbling hydrogen sulfide through the mixture. 
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Compound (37-5) can be treated with compound (37-6) in the presence of p-toluenesulfonic acid and 
tripheiiylphosphine in a solvent such as, for example, toluene heated to reflux for about 2 to about I6h to 
supply compound (37-7). 

[00674]Compound (38-1), wherein Xs is bromine or iodine and Z2 is O or S, can be reacted with 2,5-
hexanedione in the presence of a p-toluenesulfonic acid and pyridine heated in benzene to give compound 
of formula (38-2), Compound (38-2) can be reacted with bis(pina.colato)diboron in the presence of a 
catalyst such as, for example, Combiphos® Pd6, dichloro[l,r-bis(diphenylphosphino)ferrocene] 
palladium (II) dichloromethane adduct, or palladium acetate in the presence of a ligand such as, for 
example, 2-dicycIohexylphosphiao-2',4!,6'-lriisopropyIbiphenyi (XPhos), and a base such as, for example, 
potassium acetate in a solvent such as, for example, toluene, dioxane, tetrahydrofuran, dimethylform­
amide or dimethyl sulfoxide at a temperature from about 60 to about 130°C to give compound (38-3), 
Compound (38-3) can be reacted with compound (38-4) to give compound (38-5) under Suzuki reaction 
conditions. Such conditions include, for example, use of a palladium catalyst such as, for example, 
dihydrogen dichiorobis(di-t-butyiphosphmito-KP)paHadate(2-), tris(dibenzylidineacetone) palladium (0), 
palladium acetate, bis(triphenyiphosphine)palladium (H) chloride, tetrakis (triphenylphosphine)palladmm, 
or dichloro[l,r-bis(diphenylphosphino)ferrocene] palladium. (II) dichloromethane adduct; a base such as, 
for example, potassium acetate, potassium carbonate, potassium phosphate, potassium f-butoxide, sodium 
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carbonate, cesium carbonate, or cesium fluoride; and solvent such as, for example, toluene, ethanol, water 

or tetrahydrofuran. or mixtures thereof heated in the temperature range from about 40 to about 130°C. 

[00675] Compound (38-5) can be treated with hydroxyzine hydrochloride in heated ethanol to remove 

the pyrrole-protecting group. Then treatment with methanesulfonyl chloride in the presence of a base 

such as, for example, pyridine in a solvent such as, for example, dichloromethane at or near ambient 

temperature supplies compound (38-6). 

[00676] The following examples are merely illustrative, and not limiting to this disclosure in any way. 

[00677] Example A. Preparation of (E)-N-(3-tert-butyl-5-iodo-4-methoxypbenylcarbainoyl>3-methoxy 

acrylamide. 

[00678] Part A. Preparation of 2-teit-butyl-4-mtrophenoI. 

[00679] To a vigorously stirred solution of 2-teit-butylphenol (1 Og, 66.6mmol) in heptane (67ml) was 

added at a fast drip a solution of 70% nitric acid (4.25ml, 66,6mmoi) diluted with water (4.25ml). The 

resulting dark red/brown mixture was stirred vigorously for2h. The suspended solid was collected by 

filtration washed with hexane (30OmL), water (200mL) and once again with hexane (200mL) to give a 

cocoa colored powder that was dried to constant mass (4.65g, 35.6%). 

[00680] Part B. Preparation of 2-tert-butyI-6-iodo-4-nitrophenoL 

|00681]To the product from Part A (4.5g, 23.05mmol) dissolved in MeOH (120ml) and water (3QmL) 

was added iodine monochioride (LI 55ml, 23.05mmof) drop wise over a period of IGmixi. The mixture 

was stirred for 2h and diluted into 1L of water and allowed to stand overnight. Hie solid material was 

collected by filtration and washed 3x5OmL with water and dried under vacuum overnight to give a tan 

solid (7.14g3 96%). 

[1)0682)Part C, Preparation of l-tert-butyl-3-!odo-2-methoxy-5-nitrobenzene. 

[90683] To an ice bath cooled solution of the product from PartB (5.5g, I7.13mmoI) in MTBE (15ml) in 

a 50mb pressure vessel was added 2.0M IMS diazomethane (12.85ml, 25.7mmol) followed by drop-wise 

addition of methanol (LOmL) resulting in calm bubbling. The vessel was sealed and stirred at room 

temperature for I6h, cooled and the pressure was released. The solution was partitioned between EtOAc 

and water. The organic layer was washed wit!} 1,0M HC1> saturated potassium carbonate solution, and 

saturated 'NaCl. The organic layer was dried over sodium sulfate, filtered and concentrated to give a. red 
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oil that was used without purification (5.4g, 84%). 

[00684]Parti). Preparation of 3-tert-butyl-5-iodo-4-methoxyaniIine. 

[00685] A mixture of the product from Part C (5.SOg, 17.31mmol), ammonium chloride (1.389g, 

26.0mmol), and iron (4-S3g_ 87mmoI) in TBF/MeOH/water (200mL total, 2/2/1) was refluxed for 2h, 

cooled and filtered through Celite. The filtrate was evaporated and the residue was partitioned between 

water and EtOAc. The organic layer was washed with saturated brine, dried, with sodium sulfate, filtered 

and evaporated to give a brown oil (5.28g. 100% yield). 

[€0686]Part E. Preparation of (E)-N-(3-tert-butyI-5-iodo-4-rnethoxypheiiylcarbamoyI)-3-methoxy 

acrylamide. 

[00687]To a solution of the product from Part E (3.05g, lOmmol) in DMF (50ml) at -20°C under N2 was 

added at a fast drip a 0.4M solution in benzene of (E)-3-methoxyacryloyl isocyanate (50.0ml, 20.00mmol. 

prepared by die method of Santana et al., I. Heterocyclic Chem. 36:293 (1999). The solution was stirred 

for 15min at -20°C, wanned to room temperature for 45min and diluted into EtOAc. The EtOAc layer 

was washed 4 x. 300mL with water, 2 x lOOmL with brine, dried (NaiSO^) and concentrated to a brown 

solid. The residue was triturated in EtsO/hexane to give a fine powder that was collected by filtration and 

dried to give a tan powder (2.46g, 57%). 

[00688] Example B. Preparation of 1 -(3-tert-butyl-5--iodo-4-methoxyphenyl)dihydropyrimidiiie-

2,4(lH,3H)-dione, 

[00689] To a suspension of the product from Example A (2.46g, 5.69mrnol) in ethanol (50ml) was added 

a solution of 5.5mL of H2S04 in 50mL water and the mixture was heated at 110°C for 2.5h to give a clear 

solution. The solution was cooled and diluted with 50mL of water while stirring to give an off-white 

solid that was collected by filtration, washed with water and dried (2.06g, 90%). 

O 
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{006901 Example C. Preparation of l~(3-tert-bufy{-5-iodo~4-methoxyphenyI)pyrimid.me-2J4(lH,3H)--

[00691] Part A. Preparation of 2-tert-butyl-4,6-dnodophenoI. 

[00692} A solution of 2-tert-butyiphenoI (20.0g, !33mmoI) in methanol (266mL) was treated wife sodium 

hydroxide pellets (6.39g, 160mmol). The mixture was stirred until alj the sodium hydroxide bad 

dissolved and was then cooled in an ice-salt bath, to -2°C. Sodium iodide (15.0g, lOOmmol) was added 

aad then 10 % sodium hypochlorite solution (45mL, 73.3mmol) was added drop wise at a rate such that 

the solution temperature rose no higher than 1.3°C. This sequence of events was repeated (3x) until a 

total of 6Qg (400mmol) of sodium iodide had been, added and the sodium hypochlorite solution was added 

until the solution, color changed from a light green-yellow color to the color of weak iced tea. This 

required all but 16raL of the 180mL total sodium hypochlorite solution, measured out. With continued 

cooling at ca. 2°C, a solution of sodium thiosulfate pentahydrate (20g) in water (IGOm.L) was added drop 

wise over 20min. After addition, the solution was acidified to pH 3 by drop wise addition of concentrated 

hydrochloric acid (ca, 35mL required of 40mL placed m the addition funnel). The precipitate was 

collected by filtration and washed with >1 liter of water. The salmon-colored solid was sucked as dry as 

possible, and dried in a vacuum oven at SifC for I8h. These procedures afforded the product (49.6Ig, 

93%) as a tan solid. 

[00693] Part B. Preparation of 1 -tert-butyl-3,5-diiodo-2-metjhoxybenzetie. 

[00694] A solution of the product from Part A (20.0g. 49.7mmol) in acetone (t40mL) was treated with 

methyl iodide (3.9m.L, 8.83g. 62.2mmol) and 50 % (w/w) sodium hydroxide solution (3.G2mL, 4.5Sg, 

57.2mmol) followed by stirring at ambient temperature for 48h. The mixture was concentrated in vacuo 

to a volume of ca. 50-6GmL, followed by dilution with heptane (8GmL) and water (50mL). The layers 

were separated and the organic layer was extracted with saturated sodium chloride solution. Drying 

rNa2S04) and concentration in vacuo afforded the product (20,59g, 99%) as a light yellow oil. 

[00695] Part C. Preparation of l-(3-tert-butyl-5-iodo-4-methoxyphenyl)pyrimidine-254(lH.3H)-dione. 

[00696] A suspension of the product from Part B (I2,04g. 2S.9mmoI)) uracil (3,89g, 34,7mmol), N-(2~ 

cyanophenyl)pico!inamide(1.29g, 5.79mmol) and tribasic potassium phosphate (12.9g, 60,Srnmol) in 

DMSO (IBlmL) was degassed by nitrogen sparge for 1 h. The mixture was then treated with copper (I) 

iodide (551mg, 2.89mmol) and degassing was continued for another lOmin. The mixture was then 

dlone. 
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warmed at 60°C for 18h. The mixture was then poured into water (6O0mL) and acidified to pH 3 by 

addition of 4N hydrochloric acid solution. The mixture was diluted with ethyl acetate, and the organic 

layer was extracted with water (3x), saturated ammonium chloride solution (Ix) and saturated sodium 

chloride solution. The solution was dried and treated with (3-mercaptopropyI) silica gel followed by 

stirring for 2h. The mixture was filtered and concentrated in vacuo. The solid obtained was triturated 

with ether-ethyl acetate (>10:1) and collected by filtration and washed with ether. After drying in a 

vacuum oven at 50°C for 2h, these procedures afforded the product (2.75 g) as a white solid. The mother 

liquors were concentrated in vacuo to afford an amber solid. This material was chromatographed over a 

Flash 65 silica gel cartridge, eiuting with 20-100 % ethyl acetate in hexanes. These procedures afforded a 

nearly white solid, which was triturated with ether-hexanes and collected by filtration. After drying in. a 

vacuum oven for 3h, these procedures afforded another 4.3 lg of the product as a white solid. Total yield: 

7.06g(61 %). 

Example D. Preparation of l-(3-^^Butyl-5~iodo-4-melhoxyphenyl)pyrimidine-2,4(lH,3H)~ 

dione. 

>98] Fart A. Preparation of 2-/er?-butyl-4;6-diiodophenoj. 

2-te^Butylphenol (99.95g, 665.36mmol) was dissolved in 125GmL methanol and converted to 

the corresponding phenoxide with 31.96g (799.0mmol, 1.2equiv.) of sodium hydroxide by stirring the 

sodium hydroxide pellets at room temperature, and. then cooling the reaction mixture in an ice/salt bath. 

Sodium iodide (299.34g, 1997,070110101, 3.0equiv.) and 8.3% bleach (1265.83g, 1411.39mmo], 2.1equiv.) 

were added to the cold reaction solution in four equal portions, the bleach being added while keeping the 

reaction mixture at <0°C. 5 OOmL of 20% (w/w) sodium thiosulfate solution was added over an 18-

mmute period, with the temperature rising from -Q,6CC to 2.5°C. The pH of the reaction mixture was 

adjusted to approximately 3 by adding 197.5mL of conc. HC1 over a period of 97min with the reaction 

temperature going from 1.2°C to 4,1°C. The resulting slurry was filtered, and the wet cake washed with -

2L of water. The wet cake was left on the Buchner funnel under vacuum overnight (approximately 15h) 

to yield 289.33g (potency adjusted yield - 254.6 lg) of the title product. 

Fart B. Preparation of l~fc?-/-butyl-3,5-diiodo-2-meJ:hoxybenzene. 
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[0C57OIJ The product from Fart A (93%assay, 2L6g, 50mmof) was dissoived in 140mL of acetone. 

Methyl iodide (4.2mL, 61.5m.mol, 135equiv.) was added, followed by 50% aqueous sodium hydroxide 

(5.0g, 62.5mmol, 1.25equiv.). The reaction was stirred overnight, then concentrated to approximately 50-

60mL. SOmL of heptanes was added followed by 50mL of water, and the layers were shaken and 

separated, and the aqueous layer was back extracted with. 20mL of heptanes. The organic layers were 

combined and washed twice with SOmL each of 10% aqueous NaCl to afford 9 L1 grams of a heptane 

solution, which assayed to 19. lg of the title compound, 

[00702] Part C. Preparation of l-(3-^r-Butyl-5-iodo-4-methoxyphenyl)pyriraidine-2,4(lH3H)-dione. 

(00703} Uracil (33.3g, 297mmol, l.2equiv.)s K3PQ4 (106g, 500m.moL 2.1equiv.), Cul (4.6g, 24/2mmoL 

Q.lequiv.), and .¥-(2-cyanophenyl)picolinaiiiide (6.4g , 28.7mmol, 0.12equiv,) were charged to a flask and 

inerted with argon. The l~?e^hutyl~3,5~diiodo-2-methoxybenzene was solvent switched into MeCN, 

dissolved in IL DMSO and sparged with argon and added to the solids. The reaction was heated to 60°C 

for 36h. After cooling, the reaction was diluted with 21, EtOAc and washed with 2.6L water (back 

extracted with 3 x II, EtOAc). The combined organic layers were washed with 2 x. IL of 0.25M 

(CuOAc)2 then 2 x 8SOmL 15% NH4CI then 800mL brine. The organic layer was then concentrated and 

chased with IL heptane, then triturated with refluxing 85:15 (v/v) heptane:iPrOAc for 4h. After cooling, 

the product was collected by filtration and washed with an additional 33GmL of 85:15 v/v 

hep£anes:EtOAc to yield after drying 66.9g (70% yield) of the product as a white solid. 

[Q07Q4]Example K Preparation of JV-<6-(3-tert-Bulyl-5-(2,4-dioxo-3>4-dihydropyrimidin.-l(2H)-yl)-2-

methoxyphenyl)naphthalen-2-yl)metb,anesulfonamide. 

[007(15] A solution of 1 OOmL of water and 300mL of TOT was sparged with nitrogen and then 

transferred via canula and nitrogen pressure to a flask containing 19.9965g (49.96mmoi) of the product 

from Example B., 2G„8234g (59.97mmol, 1.20equivalents) of iY~(6~(4.4,5,5-tetramethyl-1,3,2-

dioxaborolan-2-yl)naphthalen-2-yI)methanesulfonaraide, and 21.8711 g (103.03tnmol, 2.06equivalents) of 

potassium phosphate which had been purged with nitrogen. The resulting solution was again sparged 

with nitrogen, 

[00706] THF (1 OOmL) was sparged with nitrogen and then, transferred via canula and nitrogen pressure to 

a flask containing 462.8mg (0.51mmol» 0.01 equivalents) ofPd2dba3 and 735.8nig (2.52mmoL 0.05 

equivalents) of 1,3,5',7-tetrametliyl-6-phenyl-2,4.8-trioxa-6-phosphaadamantane, which had been purged 

H 
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with nitrogen. The resulting solution was again sparged with nitrogen. 

[00707] The initial THF/water solution was transferred via canula and nitrogen pressure to The flask 

containing the catalyst and ligand in THF. The reaction was warmed to 50°C and stirred overnight under 

positive nitrogen pressure. A sample of the reaction was taken the following morning. HPLC of Ihe 

sample showed 0.28 PA% iodouracO starting material, 76.8 PA% product, and 5.2 PA% boronate, 

[00708] The reaction was cooled to room temperature and washed, in three portions, with a solution of 

5.84gof L-cysteine and 81.4gof sodium chloride in 550mL of water which had been sparged with 

nitrogen. The THF solution was filtered through a celite pad. The pad was rinsed with lOOmL of THF, 

which was combined with the original THF solution. The THF solution was concentrated on the rotary 

evaporator to 136g. To the white slurry was added 405mL of ethyl acetate with good agitation. The 

slurry was filtered after stirring overnight. The wet cake was washed with 2X50mL of ethyl acetate. The 

solid, an ethyl acetate solvate, was dried in the vacuum oven at 50°C. It weighed 25.49g. 

[00709] The solid and 8.7g of 3-mercaptopropyl derivatized silica gel was stirred, in 500mL of THF then 

filtered through a celite pad. The filtrate was concentrated on the rotary evaporator to give 13.08g of 

white solid. The solid that had been filtered off on the celite pad was extracted with 500mL of THF at 

60°C. The THF solution was concentrated to 66g and treated with 206mL of ethyl acetate. The solid 

which precipitated was filtered and dried, yielding 9.13g of product This solid was combined with the 

original solid and slurried in lOOmL of 200 proof 3 A ethanol. It was filtered and dried in the vacuum 

oven at 50°C to give 20.74g of product. 

[00710]Example F. Preparation of (E)-N-(4-(3-tert-butyl-5-<2,4-dioxo-3,4-dihydropyrimidin-l(2H)-yI>-

2-methoxystyryl)phenyl)methanesulfonamide. 

O 

° HOx ,011 
~NH B 

Pd2(dba)3 
K3P04 
5Q°C NHS02Me 

[0071.1 [The boronic acid (96% potency) (3,75g, 15.6mmols 1.2eq), product from Example D (5.0g, 

12.5mmol), Cytec ligand (175mg: 5moJ%), Pd2(dba)3 (46mg, 0.4moi%) and potassium phosphate (S.25g, 

25.0mmols 2eq.) were charged to a 3 neck RB flask. The solids were purged with nitrogen for IGmin. 

75mL 4:1 THFiwater was sparged lOmin and charged to the flask. The mixture was stirred to dissolve 
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the solids followed by heating the mixture at 50°C in darkness overnight. HPLC showed the reaction was 

not complete after stirring overnight (~ 2% iodouracil remained). The reaction mixture was diluted with 

375mL DCM and 250ml 10% citric acid. The mixture was shaken in a sep funnel and the layers were 

separated. The DCM layer was washed with a solution of 0.6g L-cysteine in 250ml 5% NaHC03 for 

30min which changed the DCM layer color from orange to yellow. Repeated the 0.6g L-cysteine in 

250ml 5% NaHC03 for 30min treatment followed by a 250ml 5% NaHC03 wash, and a 250ml 10% 

NaCl wash. The DCM layer wa.s treated with 2gm thiourea silica, for 3 Omin. Added 1 grn. carbon to 

decolorize mixed 5mm and filtered, through hy-flo. The wet cake was washed with DCM. The DCM 

solution was then stripped to give 6.74g of a light yellow solid. The solids were -92% pure. The solids 

were heated in a mixture of 1.92ml DCM and 9niiL MeOH. They never completely dissoived. Cooled to 

room temp with mixing. 80ml heptane was added and more product began to crystallize. The slurry 

stirred over the weekend. Added 50ml heptane in portions until a total of230ml heptane was added. The 

product was filtered. Filtrate was measured at 1.21mg/mL at 210nm and 1.35 at 220nms which equals a 

522-582mg loss in the liquors or 9-10% loss vs. theoretical. The wet cake was washed with 50ml of a 

27ml Iieptane:22mi DCM; 1ml MeOH mixture. The wash contained 0.5mg/mL product or 25mg (0.4% 

vs. theoretical). Product yield 5.22gm (88.9%), purity 99.2%PA. Iodouracil was removed in the 

crystallization. Samples were submitted to solid state for analysis and analytical for Pd determination. 

NMR did not show any residual solvent. 

[00712] Example X, Preparation of (E)-N'-((3'-tert-butyl'5)-(2J4-dioxo-354--dihydropyrimidm"l(2H)~yl)-

2'-metho'xybiphe-nyl-4-yl)methylene)methanesuifonohydrazide (compound IB-L0-L1). 

[00713] Part A. Preparation of 2-tert~butyl-4-nitrophenoL 

[00714] To a vigorously stirred solution of 2-tert-butylphenoJ (10g. 66.6mmol) in heptane (67ml) was 

added at a last drip a solution of 70% nitric acid (4.25ml, 66.6mmol) diluted with water (4.25ml). The 

resulting dark red/brown mixture was stirred vigorously for 2h. The suspended solid was collected by 

filtration washed with hexane (300mL), water (200mL) and once again with hexane (200mL) to give a 

cocoa colored powder that was dried to constant mass (4.65g, 35.6%). 

[00715]PartB. Preparation of 2-bromo-6~tert-butyl-4-nitrophenoi. 

[00716]A solution of the product from Part A (l.Og, 5.12nimol) in glacial acetic acid (10.25roL) was 

^NHS02CH3 
N 
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treated portion wise with pyridine hydrobromide perbromide (L80g, 5.63mmol) followed by stirring at 

room temperature for 2h. Additional pyridinium hydrobromide perbromide (3.80g) was added in two 

portions and after another 3h of stirring, the reaction was complete. The mixture was poured into ice 

water, and the mixture treated with a small amount of sodium sulfite. The resulting solid was filtered and 

dried under vacuum to give the title compound as a brown solid (1.40g, 100 %). 

{00717] Part C. Preparation of l-bromo-3-tert-butyl-2-rnethoxy-5-mtrobenzene. 

[0073 8] A solution of the product from PartB Q.40g. 5.1 Immol) in 10:1 t-butylmethylcther-methanol 

(25.5raL) was treated with 2.0M trimethylsiiyldiazomethane in ether (5.1 raL, 10.21mmol)5 followed by 

stirring at room temperature for 18h. The mixture was concentrated under vacuum to afford a yellow oil, 

which was purified by silica gel column chromatography eluting with EtOAc/hexanes to give the title 

compound as a yellow oil (1.36g, 92 %). 

[OQ719]Part D. Preparation of tert-butyl 3~hromo~5-tert~butyl~4-methoxyphenylcarbamate. 

[00720] A solution of the product from Fart C (960mg, 3.33mmol) in methanol (17mL) was treated with 

5 % platinum on suifided carbon (lOOiiig), followed by hydrogenation under balloon pressure for 3h> and 

then filtered through celite and concentrated under vacuum to afford the 3-bromo-5-tert-butyl-4-

methoxyaniline as a yellow oil (860mg, 3.33mniol, 100%). A solution of this material in THF (17mL) 

was treated with di-tert-butyl dicarbonate (800mg. 3.66mmol) followed by warming at reflux for 2h. 

Concentration under vacuum afforded a beige solid, which was purified by silica gel column 

chromatography eluting with EtOAc/hexanes. Solid was triturated with hexanes, collected by filtration, 

and dried under vacuum to give the title compound as a nearly white solid (890mg, 75 %). 

[00721]Part E. Preparation of methyl 5'-(tert4iutoxycarbonylamino)-3'-tert~butyl-2'"methoxy biphenyl-

4-carboxyIate. 

[00722] Toluene (2ml) and ethanol (2ml) were combined with the product from Part E (281mg, 

0,78mmol), methyl 4~(4)4.5)5-tetramethyl-l)3>2-dioxaboro3an-2-yl)benzoate (411 mg, 1.57mmoi) and 1M 

sodium carbonate (0.78ml, Q.78mmol) and de-gassed for 20min with N2. Tetrakis(triplienyl-

phosphine)palladium(O) (18mg, 0.016mmoi) was added and de-gassing continued for 5-10min. Heated at 

100°C in a sealed tube for 18h, cooled and concentrated under vacuum. Purification by silica gel column 

chromatography eluting with EtOAc/hexanes gave the title compound (182mg, 56%). 

[007231 Part F- Preparation of methyl 5'-ammo~3'-tert--butyl-2'-methoxybiphenyl-4~carboxylate. 

[00724]To a solution of the product from Part E (180mg, G.43mmol) in CITCT (4ml) was added 

trifiuoroacetic acid (2ml). Stin-ed for 30mm and concentrated under vacuum. Dissolved in EtOAc and 

washed with 10% NaHCO^ and brine. Dried over Na2S04. filtered and concentrated under vacuum to 

give title compound (136mg, 100%). 

[00725]Part G, Preparation of 3'-te5t-butyl-5'-(2,4-dioxo-3,4-dihydropyrimidin-l(2H)-yI)-2:-methoxy 
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biphenyl-4-carboxylate. 

[00726] To a solution of the product from PartF (120mg, 0.38mmol) In DMT (2.5 ml) at -25DC was 

added drop wise, (£)-3-methoxyacryIoyI isocyanate (134ml, 0.76mmol) keeping the temperature below-

10°C until completion. The mixture was warmed to room temperature, stirred for 4h and poured into 

ether. Washed with water and brine. Dried over Na2S04, filtered and concentrated under vacuum. 

Purification by silica gel column chromatography elating with EtOAc/hexaries gave (E)-methy)-3'-tert-

butyl-2'-methoxy-5'--(3-(3-methoxyacryIoYl)ureido)biphen.yI-4-carboxylate(]05mg. 62%). Added 

ethanol (3ml), H20 (3mi) and cone. H2SO,, (0.3ml) and heated at 100°C for Ih. Cooled, poured into H?0 

and extracted with EtOAc. Dried over Na2S04, filtered and concentrated under vacuum. Purification by 

silica gel column chromatography eluting with 2% CH3OH/CHCI3 gave the title compound (73mg, 79%). 

[00727] Part II, Preparation of 3!~tert~bnty!~5'-(2,4~dioxo-354-dibydropyrimidm~l(2H}-yf}~2'-methoxy 

biphenyl-4-carbaldehyde. 

[00728] A solution of the product from Part G (73mgs 0.18mmol) in dioxane (lml) was treated with 

0.5M LiOH(lmi, 0.36mmol) at room temperature for Hi, poured into IN HCI and extracted with EtOAc. 

Dried over NajSO*, filtered, and concentrated under vacuum to give 3!-tert-butyl-5'~(2,4-dioxo-354-

dihydropyrimidin-l(2H)-yl)-2'-methoxybiphenyi-4-carboxyiic acid (69mg. 98%). Dissolved in thionyi 

chloride (2ml) and refluxed for 3h, cooled and concentrated under vacuum. Azeotroped twice with 

toluene to give 3'-tert-but\'i-5'-(2,4-dioxo-3.4-dihydropyrimidin-l(2H)-yl)-2'-methoxybiphenyi-4-

carbonyl chloride (72mg, 100%) which was dissolved in THF (L7ml) and cooled to -78°C. 1M lithium 

tri-tert-butoxyaluminum hydride (THF) (0.19ml, 0.19mmol) was added drop wise and stirring was 

continued at ~78°C for 2h. Quenched with IN HCI (1 ml) and warmed to room temperature. Added water 

and extracted with EtOAc. Washed with 10% NaHCOj, dried over NaiSO^ filtered and concentrated 

under vacuum. Purification by silica gel column chromatography eluting with i: I EtOAc/hexanes gave 

the title compound (2.3rag. 35%). 

[00729]F&rt I. Preparation of (E)-Ns-((3'4ert-*bi3iyl"5'-(2,4-dioxo~3,4-dibydropyrjiDidm-j(2H)-yI)-2'-

methoxybiphenyl-4-yl)methylene)methanesulfonohydrazide. 

[00730] A solution of the product from Part. H (23mg, 0.061 mmol) in CH3OH (0,8ml) was treated with 

niethanesuifonohydrazide (7.7mg, 0.07mmoi) at room temperature for Ih, wanned to 35°C for 2h, cooled 

and concentrated under vacuum. Purification by silica gel column chromatography eluting with 5% 

CH3OH/CHCI3 gave title compound (14.8mg, 52%). IH NMR (300 MHz CDC13) ppm 1.44 (s, 9 H) 3.21 

(s, 3 H) 3.32(s,3 H) 5.82 (d,>8.09 Hz, 1 Ii) 7.14-7.24 (m, 1 H) 7.35 (d,.7=8.09 Hz, 1 H)7,61 (d, 

7=8.46 Hz, 2 H) 7.75 (ds J-8.46 Hz, 2 H) 7.79 (s, 1 H) 7.87 (s, 1 H) 8.21 (br s, 1 H). MS (ESI+) m/z 471 

(M'+H)-h 
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[00731] Example 2. Preparation of (E)-N'-((3'4ert-butyi~5H2Aciioxotetrahydropyrimidin~l(2H)-yl)-2'-

methoxybiphenyl-4-yl)methyIene)methanesulfonohydrazide (compound IA-L0-L1), 

,NHSOXH-, 

[00732] Part A. Preparation of 2-tert~butyl-6-iodo-4~mtropfrencl, 

[00733} To the product from Example 1, Part A (4.5g, 23.05mmol) dissolved in MeOH (120ml) and 

water (30mL) was added iodine monochloride (1.155ml, 23.05mmol) drop wise over a period of lOmin. 

The mixture was stirred for 2h and diluted into IL of water and allowed to stand overnight. The solid 

material was collected hy filtration and washed 3 x SOmL with water and dried under vacuum overnight 

to give a tan solid (7.14g, 96%). 

[00734] Part B. Preparation of l-tert-butyl-3-iodo-2-methoxy-5-mtrobenzene. 

[00735] To an ice bath cooled solution of the product from Part A (5,5 g, 17,!3mmol) in MTBE (1.5ml) in 

a 50mL pressure vessel was added 2.0M TMS diazomethane (12.85ml, 25.7mmoI) followed by drop-wise 

addition of methanol (1 .OmL) resulting in calm bubbling. The vessel was sealed and stirred at room 

temperature for I6h, cooled and the pressure was released. The solution was partitioned between EtOAc 

and water. The organic layer was washed with 1.0M HCI, saturated, potassium carbonate solution, and 

saturated NaCL The organic layer was dried over sodium sulfate, filtered and concentrated to give a red 

oil that was used without, purification (5.4g, 84%). 

[00736] Part C. Preparation of 3-tert-butyl-5-iodo-4-methoxyanil?ne. 

[00737] A. mixture of the product from Part B (5.80g, 17.31mmoI), ammonium chloride (1.389g, 

26.0mmol); and iron (4,83g, 87mmoI) in THF/MeOH/water (2GQmL total, 2/2/1) was refluxed for 2h, 

cooled and filtered through Celite. The filtrate was evaporated and the residue was partitioned between 

water and EtOAc. The organic layer was washed with saturated brine, dried with sodium sulfate, filtered 

and evaporated to give a brown oil (5.28g, 100% yield). 

[00738]Pari D. Preparation of l-(3-tert-buty[-5~iodo-4-methoxyphenyl)dihydropyrimidine-2.4(lH,3H)-

dione. 

[00739] The product from Part C (8.2g, 26.9mmol) was treated with acrylic acid (5.53ml, Sirrsmol) and 

stirred overnight to give an extremely viscous mixture. The mixture was treated with acetic acid (60mL) 

and urea (7.3g 120mmol), heated at 120°C for 24h, cooled and concentrated. The residue was azeotroped 

3 x lOOmL with toluene to give a brown/tan solid. The solid was suspended in a mixture of SOmL EtOAc 
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and lOOmL of saturated NaHCO-, and stirred for thirty min to neutralize any remaining acetic acid. The 

solid was collected by filtration and washed repeatedly with SOmL portions of water and finally with 3:1 

hexane/EtOAc (SOmL) to give an off-white solid that was dried to constant mass (7.1 g, 66%). 

|00740)Part E, Preparation of 3'-tert-butyl-5,-(2)4-dioxoteti-ahydropyrimidm-l(2H)-yl)-2'-methoxy 

biphenyl-4-carbaldchyde. 

[0Q741{ A mixture of the product from PartD (lOlmg, 0.25mmol). 4-formylpheny}boronic acid (56.2mg, 

0.38mmol), 1M sodium carbonate (0.25mL, O.25mmol) and l.T-bisfdiphenylphosphino) ferrocene-

paIIadium(II)dichloride dichloromethane complex (10.2mg, 0.013rnrnol) in toluene/ethanoi (2mL, 1/1) 

was purged with bubbling N2 for 5min and microwaved at 100°C for ISmin. Extracted with EtOAc and 

washed with brine. Dried over Na2S04, filtered and concentrated under vacuum. Purification by silica 

gel column chromatography eluting with MeOH/CH-,CI2 (i% to 5%) gave the title compound (92mg, 

[00742]Part F. Preparation of (E)-N'-((3i4ert,-butyl-S'-(2.4-dioxotetrahydropyrimidin-l(2H)-yl)-2'-

meth-OxybiphenyI-4-yl)methylene)methanesulfonobydrazide. 

[00743] A mixture of the product from Fart £ (90mg, 0-24mmo!) and methanesulfonohydrazide (29m g, 

0.26mmol) in methanol (4mL) was heated at 40°C for 2h. Evaporated and purified by silica gel column 

chromatography eluting with Me0B/CH2Cl2 (1% to 4%) to give the title compound (80mg, 72%). m.p. 

209-211°C. lHNMR.(300 MHz, DMSO-D6) 8 1.39 (s, 9 H) 2.70 (t, J-6,62 Hz, 2 H) 3.08 (ss 3 H) 3.24 (s, 

3 H) 3.80 (t, J-6,62 Hz, 2 H) 7.17 (d J=2.57 Hz, 1 H) 7.24 (d, J=2.94 Hz., 1 H) 7.59 (d, J-8.46 Hz, 2 H) 

7,77 (d, J—8.46 Hz, 2 H) 8.04 (s, 1 H) 10.33 (s, 1 H) 11.10 (s, 1 H). 

[00744]Example 3. Preparation ofN-(6-(3-tert--butyl-5-(2;,4-dioxoteljahydropyrimidin-l(2H)~yl)-2-

methoxyphenyl)naphthaien-2-yl)methanesu!fonamide (compound IA-LO-2.9). 

(00745} Part A. Preparation of 6-bromo-2~naphthoic acid. 

[S0746] A solution of methyl 6-brcmo-2-naphthoate (7.7Gg, 29.0mmol) in 2:1 THF: water (I50mL) was 

Created with lithium hydroxide hydrate (2,44g, SS.lmmol) followed by stirring at room temperature for 

48h. Concentrated under vacuum, diluted with water and cooled to 0°C. Acidified to pH3 with 4N HCI. 

Solids were collected by filtration, dissolved in toiuene-EtOAc (ca, 2L) and washed with brine. Dried 

over Na5S04, filtered and concentrated under vacuum. 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%). 

97%). 

H 
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[00747] Part B. Preparation of 6-bromonaphthalen-2-amine. 

[G0748JA solution of the product Part A (5.07g, 20.19mmoi) and triethyiamine (4.22mL, 3.07g, 

30.3mmol) indry DMF (!55mL) was treated with the diphenylphosphoroyl azide (6.55mL, 8.34g, 

30.3mmol) followed by stirring at room temperature for 3h. The solution was then treated with water 

(20mL) followed by warming at 100°C for Hi. The solution was cooled and the flask fitted with a short-

path distillation head and the DM? removed by distillation under high vacuum. The solid residue was 

dissolved in EtOAc and washed with saturated sodium bicarbonate solution. Filtered through celite and 

the filtrate was washed with, water (3x.) and then with brine. Dried over Na2SO<u filtered and concentrated 

under vacuum to give the title compound as a beige solid (4.48g, 100 %). 

[Q0749]Part C. Preparation of benzyl 6-bromonaphthalen-2-ylcarbamate. 

[00750] A mixture of the product from Part B (1,79g, 8.06mmol) and saturated sodium bicarbonate 

solution (18raL) in acetone (40mL) at 0 °C was treated drop wise with benzyl chloroformate. The 

mixture was stirred at 0°C for 1 h, and then allowed to gradually warm to room temperature over 18h. The 

mixture was diluted with EtOAc and water and the layers separated. The organic layer was extracted with 

water and washed with brine. Dried over Na2S04, filtered and concentrated under vacuum. Purification 

by silica gel column chromatography eluting with EtOAc/hexanes gave the title compound as a pink solid 

(1.5$, 52%). 

100751] Part D. Preparation of benzyl 6-(4,4,5,5-tetrametbyi-l ,3,2-dioxaborolan-2-yI)naphthaien-2-yI 

carbamate. 

[00752] A resealable Schlenk tube containing a solution of the product from Part € (1.42g, 3.99mrao)), 

bis(pina.colato)diboron (l.llg, 4,39mmol), and potassium acetate (lT7g, 11.96roinol) in DMF (28mL) 

was degassed by three freeze-thaw cycles. The solution was treated with 1,1 '-bis(diphenyl 

phosphino)ferrocene palladium (IT) chloride dichloromethane complex (98mg, 0.12mmol)s followed by 

degassing by two additional freeze-thaw cycles. The Schlenk tube was then sealed and the mixture 

warmed at 80°C for 18h. Cooled and diluted with ethyl acetate and water. The mixture was treated with 

Darco G-60 and then filtered through celite. The filtrate was extracted with water (4x) and saturated 

sodium chloride solution. Dried over Naj^O^ filtered and concentrated under vacuum afforded a light 

brown oil. Purification by silica gel column chromatography eluting with EtOAc/hexane gave the title 

compound as a colorless oil (9!0mg, 57 %). 

[00753]PartE. Preparation of 2-tert~butyl-4-nitrophenol. 

[00754] To a vigorously stirred solution of 2-tert-butylphenol (10g, 66.6mmol) in heptane (67ml) was 

added at a fast drip a solution of 70% nitric acid (4.25ml, 66.6mmol) diluted with water (4.25ml). The 

resulting dark red/brown mixture was stirred vigorously for 2h. The suspended solid was collected by 

filtration washed with hexane (3 OOmL), water (200niL) and once again with hexane (200ml.,) to give a 
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cocoa colored powder that was dried to constant mass (4.65g, 35.6%). 

[O0755J Part F. Preparation of 2-brom0-6-te.rl-buty!-4-nitrophenoI. 

[00756] A solution of the product from Part E (l.Og, 5.12mmol) in glacial acetic acid (10.25mL) "was 

treated portion wise with pyridine hydrobromide perbromide (1.80g, S,63mmoi) followed by stirring at 

room temperature for 2h. Additional pyridimum hydrobromide perbromide (3.6g) was added in two 

portions and after another 3h of stirring, tlie reaction was complete. The mixture was poured into ice 

water, and the mixture treated with a small amount of sodium sulfite. The resulting solid was filtered and 

dried under vacuum to give the title compound as a brown solid (1.40g, 100 %), 

[00757]Pari G. Preparation of l-brorno-3-tert-butyl-2-methoxy-5-nitrobenzene. 

[00758] A solution of the product from PartF (1.40g, 5.11mmol) in 10:1 t-butylmethylether-methanoi 

(25.5mL) was treated with 2.0M trimethylsiiyidiazomethane in ether (5.1mL, 10.21mmol), followed by 

stirring at room temperature for 18h. The mixture was concentrated under vacuum, to afford a yellow oil. 

which was purified by silica gel column chromatography eluting with EtOAc/hexanes to give the title 

compound as a yellow oil (1.36g, 92 %). 

[00759] Part II. Preparation of tert-butyl 3~bromo~5~tert-butyl-4-methoxyphenylcarbamate. 

[00760| A solution of the product from Part G (960nig, 3.33mmol) in methanol (17mL) was treated with 

5 % platinum on sulfided carbon (lOOmg), followed by hydrogenation under balloon pressure for 31% and 

then filtered through celite and concentrated under vacuum to afford the 3-bromo-5-tert-buty 1-4-

methoxyaniline as ayellow oil (86Qmg, 3.33mmol, 100%). A solution of this material in THF (17mL) 

was treated with di-tert-butyl dicarbonate (800mg. 3.66mmo3) followed by warming at reflux for 2h. 

Concentration under vacuum afforded a beige solid, which was purified by silica gel column 

chromatography eluting with EtOAc/hexanes. Solid was triturated with hexanes, collected by filtration, 

and dried under vacuum to give the title compound as a nearly white solid (890?ngs 75 %). 

[00761]PartI. Preparation of benzyl 6-(3-tert-butyl-5-(teit-butylcarbamoyl)-2~methoxyphenyl) 

naphthalen.-2-yl carbamate. 

[00762]Toluene (928ul) and EtOH (928ul) were combined with the product Ifom Part H (133nigs 

0.37mmoi), the product from Part B (299mg. 0.74mmol) find IM sodium carbonate (37iul, 0.37mmol) 

and de-gassed for 20min with nitrogen. Tetrakis(triphenylpnosphme)palladium(0) (S.6mg, 7.4umoi) was 

added and. de-gassing continued S-lOmin. Heated at 85-90*0 for 18h, cooled and concentrated under 

vacuum. Purification by silica gel column chromatography eluting with EtOAc/hexanes gave the title 

compound (102sig. 49%). 

[0S763] Part J. Preparation of benzyl 6~(3~tert-butyl-5-(2,4~dioxotetrahydropyrimidm~l{2H)-yl)-2-

methoxypheny!)naphthaIen-2-ylcarbamate. 

[00764] A solution of the product from Part I (lOOmg, O.lSmmol) in CH2CI2 (1 -0ml) was treated with 
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trifiuoroacetic acid (0.5ml, 6.5nimoI) at room temperature for Ih. Concentrated under vacuum. Dissolved 

in ethyl acetate, washed with 10% NaHC03, brine. Dried over Na2S04, filtered and concentrated under 

vacuum. Dissolved in toluene (1.0ml) and added Bt3N (25ul, 0,1 Bmmol) and acrylic acid (13ul, 

0.19mmol) and the mixture was refluxed for 16h. Concentrated under vacuum. Dissolved in acetic acid 

(1.0ml, 17,5mmoi) and added urea (11.9mg, 0.20mmol) and refluxed for 72h. Cooled and poured into ice 

water, extracted three times with CHC13, combined extracts, dried over Na2SO|, filtered and concentrated 

under vacuum. Purification by silica gel column chromatography eluting with EtOAc/hexanes gave title 

compound (57.5rng, 58%). 

[00765] PartK. Preparation of N-(6-(3-tert-butyl-5-(2)4-dioxotetrahydropyrimidm-l(2H)-yI)-2-

methoxyphenyI)naphthaien-2-yl)methanesulfonamide. 

[00766] Combined the product from Part 3 (56mg, O.lOmmol) and EtOAc (1,0ml) and added 10% 

palladium on carbon (lOmg). Stirred under a balloon of H2 gas for 16h. Filtered through Celite and 

concentrated under vacuum. Dissoived in CH2CI2 (1,0ml), added Et3N (16ul, O.llSmmol) and 

methanesulfonyl chloride (8.7uL 0.112mmol) and stirred at room temperature for 30min, Concentrated 

under vacuum and. purification by silica gel column chromatography eluting with EtOAc/hexanes gave 

the title compound (10mg, 20%). jH N.MR (300 MHz, DMSO-dtf) 5 1.34 - 3.48 (m, 9 H) 2.71 (t5 7=6.62 

Hz, 2 H) 3.OB (s, 3 H) 3.21 (s, 3 H) 3.82 (t, 7=6.62 Hz, 2 H) 7.26 (5, 2 H) 7.41 (dd, >=8.82, 1.84 Hz, 1 H) 

7.59 - 7.76 (m, 2 H) 7.89 - 8.04 (m, 3 H) 10.03 (s, 1. H) 10.34 (5, 1 H); MS (ESI+) mfz 496 (M+H)4"; 

(ESI-) m/z 494 (M-H)". 

[00767] Example 4A. Preparation of N-(6~(3~tert-butyl-5"(2,4-dioxo-3,4~dihydropyrimidm-) (2H)-yI)-2-

methoxyphenyl)naphthalen-2-yl)methanesuIfonamide (compound IB-LO-2.3). 

[00768] Part A. Preparation of N-(6-bromonaphthalen-2-yj)met.hanesuIfonamide. 

[00769] A solution of the product from Example 3, Part B (4.48g. 20.17mmol) in pyridine (lOOmL) was 

treated drop wise with methanesulfonyl chloride (1.97mL, 2.89 g, 25.2rnmol) followed by stirring at room 

temperature for 1 h. Diluted with toluene and concentrated under vacuum twice. The residue was 

extracted with EtOAc and washed witli water, IM citric acid and brine. Treated with Darco G-60. dried 

over Na>_S04, filtered through celite and concentrated under vacuum. Solid was triturated with ether-

hexane, collected by filtration and dried under vacuum to give the title compound as a faint pink solid 

H 
O 
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(3.32g, 55 %). 

[1)0770]Part B. Preparation ofN-{6-<4,4(5,5-tetramethyl-I,3,2-dioxaboroiaii-2-yl)ijaph1iiaIen-2-yi) 

methanesulfonamide. 

[00771] A mixture of the product from Part A. (l.OOg, 3,33mmol), bis(pinco!ato)diboron (1.27g, 

S.OOmmol), potassium acetate (0.98 g, 9.99mraol) and Combiphos Pd6 (84mg, 0.17mmol) in toluene 

(22mL) was heated at reflux for 3h. Coo!ed and diluted with ethyl acetate and water. The mixture was 

treated with Darco G-60 and filtered through celite. The filtrate was washed with water and brine. Dried 

over Na2SOi, filtered and concentrated under vacuum. Oil was dissoived in ether and precipitated by 

addition of hexanes. The product was collected by filtration and washed with hexanes. Evaporation of 

the filtrate and purification by silica gel column chromatography eluting with EtOAc/hexanes. The title 

compound from crystallization and chromatography was obtained as a white solid (927mg! 80%). 

100772] Part C. Preparation of tert-butyl 3-iert-butyl-4-methoxy-5-(6-(methylsulfonamido) naphthalen-

2-yl)phenylcarbamate. 

[00773] Combined the product from Example 3, Part H (87mg, 0.243ramol), the product from. Part B 

(169mg, G.486mmol), toluene (1 .Qmi), ethanol. (1.0ml) and sodium carbonate (0.243ml, 0,243mmol) in a 

sealed tube and de-gassed with N2 gas for 20min. Tetrak.is(triphenyIphosphine)palladrum(0) (5.61 mg, 

4.86umo!) was added and de-gassing was continued another 5-10 min. Heated at 90-95°C for 16h. 

Cooled and concentrated under vacuum. Purification by silica gel column chromatography eluting with 

EtOAc/hexanes gave the title compound (92.2mgs 76 %). 

[00774] Past I), Preparation ofN-(6-<3-tert-batyI-5-(2,4-dioxo-3,4-dihydropyritnidin-l{2H)-yl)-2-

methoxyphenyl)naphthalen-2-yl)methanesulfon,amide. 

[00775] A solution of the product from Part C (90mg, G.180mmoi) in CP^Cl?. (2.0ml) was treated with 

trifiuoroacetic acid (1.0ml, 12.98mmol) at room temperature for Ih. Concentrated under vacuum, 

dissolved, residue in EtOAc, washed with 10% NaHC03. and brine. Dried ovsrNa2S04. filtered and 

concentrated under vacuum. Dissolved in DMF (1.4ml) and cooled to -25°C and added (E)-3-methoxy-

acryloyl isocyanate (0.633ml, 0.361mmol) drop wise while maintaining the temperature below-10°C. 

Warmed to room temperature and stirred for 2h. Poured into ether, washed with wafer, and brine. Dried 

overNa2S04, filtered and concentrated under vacuum. Added a mixture ofH2S04 (0.1ml, 1.876mmoi), 

water (LOml) and EtOH (1.0ml) and stirred at 100°C 16h. Cooled and concentrated under vacuum. 

Poured into water, extracted with EtOAc, combined extracts and washed with brine. Dried over NajSO*, 

filtered and concentrated under vacuum. Purification by silica gel column chromatography eluting with 

MeOH/CHCl3 gave the title compound (53mg, 59%). SH NMR (300 MHz DM".SO-^) 5 1.42 (s, 9 IT) 

3.08 (s, 3 H) 3.25 (s, 3 H) 5.65 (d, J-7.72 Hz, 1 H) 7.34 (dd, ,7-15,81, 2,57 Hz, 2 H) 7.42 (dd, J-8.82, 

L84 Hz, ] H) 7.65 - 7.76 (m, 2 H) 7.80 (d, J=8,09 Hz, 1 H) 7.96 (t, J= S.27 Hz, 2 H) 8.02 (s, 1 H) 10.04 
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(s, 1 H) II .41 (s, 1 H); MS (ESI+) m/z 494 (M+H)+; (ESI-) m/z 492 (M-H)". 

|00776] Example 4B. Preparation of N-(6-(3-teil>.butyl-5-(2>4-dioxo-3>4-dihydropyriiiiidin-l(2H)-yl)-2-

methoxyphenyl)naphthaIen-2-yi)methanesulfonamide (compound IB-LO-2.3), 

[00777] Part A. Preparation of 2-tert-biityl-6-iodo-4-nitrophenol. 

[00778] To the product from Example 3, Part E (4.5g, 23.05mmol) dissolved in MeOH (120ml) and 

water (SOmL) was added iodine monochJoride (1.155ml, 23.05mmol) drop wise over a period oflOmin. 

The mixture was stirred for 2h and diluted into IL of water and allowed to stand overnight. The solid 

material was collected by filtration.and washed 3 x SOmL with water and dried under vacuum overnight 

to give a tan solid (7.14g, 96%). 

[00779]Part B. Preparation of l-tei1:-butyl-3-iodo-2-methoxy-5-nitrobeTizene. 

[00780] To an ice bath cooled solution of the product from Part A (5.5g, 17,13mmol) inMTBE (15ml) in 

a SOmL pressure vessel was added 2.0M trimethylsilyl diazomethane (12.85ml, 25.7mmoI) followed by 

drop-wise addition of methanol (l.OmL) resulting in calm bubbling, The vessel was sealed and stirred at 

room temperature for 16h. cooled and the pressure was released. The solution was partitioned between 

EtOAc and water. The organic layer was washed with 1.0M HCI, saturated potassium carbonate solution, 

arid saturated NaCl. The organic layer was dried over sodium sulfate, filtered and concentrated to give a 

red oil that was used without purification (5.4g; 84%). 

[00781] Part C. Preparation of 3-tert-butyl-5-iodo-4-methoxyaniIine. 

[00782] A mixture of the product from Part B (5.80g, 17.31mmoI), ammonium chloride (1.389g, 

26.Qmmol), and iron (4,83g, 87mmol) in TKF/MeOH/water (200mL total, 2/2/1) was refluxed for 2k, 

cooled and filtered through Celite. The filtrate was evaporated and the residue was partitioned between 

water and EtOAc. The organic layer was washed with saturated brine, dried with sodium sulfate, filtered 

and evaporated to give a brown oil (5.28g, 100% yield). 

[00783]Part D, Preparation of (E)-N-(3-tert-butyl-5-iodo-4-methoxyphenyIcarbamoy!)-3-methoxy 

acrylamide. 

[00784]To a solution of the product from Part C (3.0Sg, lOmmol) in DMF (50ml) at -20 °C under N2 

was added at a fast drip a 0.4M solution in benzene of (E)-3-methoxyacryloyl isocyanate (50.0ml, 

20.00mmol, prepared by the method of Santana et al., J. Heterocyclic. Chem. 36:293 (1999). The 

solution was stirred for 15min at -20 °C, warmed to room temperature for 45mm and diluted with EtOAc. 

H 
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The organic was washed with water and brine. Dried over NaiSO^ filtered and concentrated to a brown 

solid. The residue was triturated in Et20/hexane to give a fine powder that was collected by filtration and 

dried under vacuum to give the title compound as a tan powder (2.46g, 57%). 

[00785] Fart E. Preparation of I -(3-tert-butyi-5-iodo-4-raethoxyphenyl)dihydropyrimidme-234( IH,3H)-

dione. 

[00786] To a suspension of the product from Part J) (2.46g, 5.69ramol) in ethanoi (50ml) was added a 

solution of 5.5mL of H2SO4 in SOmL water and the mixture was heated at 110°C for 2.5h to give a clear 

solution. Cooled and diluted with 50mL of water while stirring to give an off-white solid that was 

collected by filtration, washed with water and dried under vacuum to give the title compound (2.06g. 

90%), 

[00787]Part F. Preparation ofN-(6-(3-tBrt-butyl-5-(2;4-d!Oxo-3,4-dihydropyrimidin-l(2H)~yl)-2-

methoxyphenyl)naphtha!en-2-yI)meftanesuifonamide. 

[00788] In a microwave tube, the product from Part E (104mg, 0.26mmoJ), ihe product from Example 

4A., Part B (108mg, 0.31mmol), and 1.0M sodium carbonate solution (312jiL, 0.31mmol) in 1:1 ethanol-

toluene (1.7mL) was degassed by nitrogen sparge for 15min. 1,1 !-Bis(diphenylphosphino) ferrocene 

palladium (II) chloride dichloromethane complex (9mgf 0.01 lmraol) was added, and degassing was 

continued for another 5min. The tube was sealed and heated in the microwave at 100°C for Ih. Diluted 

with dichloromethane and washed with IM citric acid solution and brine. The organic layer was then 

stirred with (3-rnercaptopropyI) silica gel for Ih. Filtered through celite and concentrated under vacuum. 

Triturated with ether, methanol, and then again, with ether to give the title compound as a nearly white 

solid (32mg, 25 %). 'H NMR(30G MHZ, DMSO<4): 5 11.41 (d, 1=1.84 Hz, I H) 10.04 (s, I H) 8.03 (s, 

1 H) 7.96 (t} J=8,09 Hz, 2 H) 7.80 (d, J-8.09 Hz, 1 H.) 7.63 - 7.79 (m, 2 H) 7.35 - 7.45 (m, 1 H) 7.37 (d, 

.1-2.57 Hz. 1 H) 7.32 (d, J=2.57 Hz, 1 H) 5.65 (dd, J-8.09,2.21 Hz, 1 H) 3.25 (s, 3 H) 3.09 (s, 3 H) 1.43 

(s, 9 H). MS (+ESI) m/z (rel abundance); 494 (100, M+H), 511 (90, M+NH4), 987 (20,2M+H), 1009 

(8, 2M-rNa). 

[00789]Example 5. Preparation ofN-(6-(3-tert-butyI-5-(2s4-dioxo-3,4-dihydropyrimidm-l(2I-{)-yl)-2-

iBethoxyphenyl)quinolin-2-yl)methanesulfonamide (compound IB-LO-2.5). 

[00791] Combined 4~hromoaniKne (285mg, 1.659mmol), CH2C12 (2.0ml) and pyridine (0.25ml, 
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3.09mmol) and slowly added (E)-3-methoxyacryIoyI chloride (2G0mg, 1.659mmol) and stirred at room 

temperature for 2h. The resulting yellow solid was filtered off and washed with water. The solid was 

dried under vacuum to give the title compound (406mg, 96 %). 

[O0792| Part B. Preparation of 6-Bromoqumolin-2(lH)-one. 

[00793] The product from Part A (395mg, 1,542mmol) was added in portions to H2SO4 (4.5ml). Stirred 

for 3h at room temperature, poured onto crushed ice, Solid filtered, washed with water and dried under 

vacuum io give the title compound (203mg, 59 %). 

[00794] Part C. Preparation of 6-bromo-2-chloroquiiiolme. 

[00795] To phosphorus oxychloride (2.5ml, 26.8mmol) was added, in portions, the product from Part B 

(200mg, 0.893mmol). Refluxed for ih, cooled to room temperature and poured onto crushed ice. 

Extracted with CHCi3, extracts combined, dried overmgSOi, filtered and concentrated under vacuum to 

give the title compound (173mg. 80%). 

[00796] Part D. Preparation of 6-bromo-2-aminoqumolme. 

[00797] The product from Part C (173mg, 0.713mmoi)> acetamide (843mg, 14.27mmol) and potassium 

carbonate (493mg, 3.57ramol) were combined and heated at 200 °C for 2h. Cooled to room temperature, 

whereupon it solidified. Dissolved in a mixture of CHCI3 and water. Aqueous layer was extracted twice 

more with CHCI3, extracts were combined, washed with brine, dried over N^SO^ filtered and 

concentrated under vacuum. Purification, by silica gel column chromatography eluting with 

MeOH/CHCl^ gave title compound (92mg, 58 %). 

[00798] Part E. Preparation of N-(6-bromoquinoHn-2-yl)-N-(methylsiilfonyl)methanesulfonamide. 

[00799] Combined the product from Parti) (90mg, 0.403 mmol) and CH2C12 (2.0ml) and added 

triethyiamine (0.062ml, G444mmol) and methanesulfonyl chloride (0,035ml, 0.444mmol). Stirred at 

room temperature 16b. Added triethyiamine (0.062ml, 0.444mmo!) and methanesulfonyl. chloride 

(0.035ml, 0.444mmol) and stirred at room temperature for Ih. Diluted with EtOAc, washed with 10% 

citric acid, 10% NaHC03 and brine. Dried over NajSO^., filtered and concentrated under vacuum. 

Dissolved in EtOAc and poured into excess hexane. Solid collected by filtration, to give the title 

compound (94mg, 61%). 

[00800]Part F. Preparation of N~(met.hylsulfonyl)-N-(6-(4,4.5J5-tetramethyi-l,3,2-dioxaborolan-2-yl) 

qumolin-2-yl)methanesulfona.rnide, 

[00801] Combined the product from Part E (94m.g, 0.248mmol), bis(pinacolato)diboron (94mg, 

G.372mmoI), potassium acetate (73,0mg, 0.744mmoI)J Combi-Phos®PD6 (6.22rng, 0.012mmoI) and 

toluene (1,5ml) and refluxed 18h. Cooled to room temperature, diluted with EtOAc and water, filtered 

through Celite, separated the phases, washed the organic phase with brine. Dried over NaaSO^. filtered 
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and concentrated under vacuum. Purification by silica gel column chromatography eluting with 

EtOAc/hexanes gave title compound (67mg. 63%). 

[C50802] Part G, Preparation of N-(6-(3-1:ert-butyi-5~(2,4-d5OX0-3,4-dihydropyrimidm~l(2H)-yl)-2-

methoxyphenyl)quinoiin-2~yl)methanesulfonamAde. 

[00803] Combined in a microwave tube the product from Example 4B, Part E (27mg, 0.067mmol), the 

product from Fart F (37.4mgs G.G88mmol), ethanol (1. .Oml). toluene (1.0ml) and IM sodium carbonate 

(0.067ml, 0.067mmol) and the solution was degassed using N2 gas for 20mm. Tetrakis- (triphenyl-

phosphine)palladium(O) (1.559mg, 1.349umol) was added and the solution was degassed an additional 

5min. The tube was sealed and heated in the microwave at 100°C for 45mm. Cooled solution diluted, 

with 1:1 EtOAc: water and filtered through Celite. Aqueous layer was extracted twice more with EtOAc, 

combined organic extracts and washed with brine. Dried over Na-^SO^, filtered and concentrated under 

vacuum. Purification by silica gel column chromatography eluting with MeOB/CRClj gave title 

compound (13.7mg, 41%). NMR (300MHz, CDC13)8 1.45 (s, 9 H) 3.18 (s, 3 H) 3.30 (s, 3 H) 5.83 

(dd, >7,91, 2.02 Hz, 1 H) 6.99 (d,> 8.82 Hz, I H) 721 (d,>2.57 Hz, 1 H) 7.36 (d. .7=7.72 Hz, 1 H) 

7.52 (d, >8.46 Hz, 1 H) 7.82 - 7.9] (m, 2 H) 7.98 (d, >9.19 Hz, I H) 8.29 (s, 1 K); MS (ESI+) m/z 495 

(M*rli)+; (ESI-) m/z 493 (M-H)", 

[00804JExample6. Preparation of (E)~N,-(5-(3-tert-bulyI-5-(2;4-dioxo-3;4-dihydropyrimidm~l(2I-I)-yl)-

2-methoxyphenyl)-2,3-dihydro-lH-inden-l-ylidene)raethanesulfonohydrazide (compound IB-L0-2.4). 

[00805]Part A. Preparation of S-(4.4?5754etramethyi~l,3,2-dioxaboro!an-2-yl)-2;3-dihydro-lH-inden-l-

one. 

[00806] A mixture of 5-bromo-2,3-di.hydro-lH~inden-l~one (2.50g, 11.85mmol), bis(pi.nacolato) diboron 

(3.61g, 14.21mmol), potassium acetate (3.49g, 35.5mmol) and Combiphos Pd6 (178mgs 0.36mmol) in 

toluene (60mL) was heated at reflux for 8h. Cooled, diluted with EtOAc and extracted with water (2 x) 

and washed with brine. Dried over Na2S04 and stirred for Ih with (3-mercaptopropyl) silica gel. Filtered 

and concentrated under vacuum to afford a yellow solid. Purification by silica gel column 

chromatography eluting with EtOAc/hexanes gave a yellow solid. Triturated with cold hexanes, filtered 

and dried under vacuum to give the title compound as a fine nearly white solid (1.99g. 65%). A second 

O 

w N-NH 
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crop of crystals (140mg) was obtained from the mother liquors, bringing the yield to 70%. 

[00807] Part B. Preparation of l~(3-tert-hutyl-4-methoxy-5-(l-oxo-253-dihydro-lH-indeii-5-yl)pheiiyl) 

pyrimidine-2,4(lH,3H)-dione. 

[00808] In a microwave tube, a suspension of the product from Example 4B, Part E (IBOmg. O.33mmol), 

the product from Part A(10]mg, 0.39mmol), and 1.0M sodium carbonate solution (390pL, 0.39mmol) in 

1:1 ethanoi-toiuene (1.20ml-,) was degassed by nitrogen sparge for 15mm. The mixture was treated with 

] ,r-bis(diphenyiphosphino)feiTOcene palladium (II) chloride dichloromethane complex (13mg. 

0.016mmol) and degassing was continued for another 5min and heated at 100°C in the microwave for I h. 

Cooled, diluted with EtOAc and extracted with IM citric acid solution, and brine. The organic layer was 

then stirred with (3-mercaptopropyl) silica gel for Ih. Filtered and concentrated under vacuum. 

Purification by silica gel column chromatography eluting with EtOAc/hexanes gave the title compound as 

a white solid (80mg, 61 %). 

[00809] Part C. Preparation of (E)-N'-(5-(3~tert-butyl-5-(2,4-dicxo~3,4-dihydropyrimidm-l (2H)-yl)-2~ 

methoxypheny!)-2,3-dihydro-tH-inden-l-yiidene)methanesuifonohydrazide. 

[00810] A suspension of the product from PartB (77mg, 0.19mmol) and methanesulfonylhydrazide 

(22mg, 0.20mmol) in 3:1. THF:MeOH (1.9mL) was warmed at 60°C for 24h. The mixture was 

concentrated under vacuum and the residue was purified by silica gel column chromatography eluting 

with EtOAc/hexanes to give the title compound as a white solid (62mg, 66 %}, lH NM.R (300 MHz, 

DMSO~d6): 5 11.40 (d, J=l.84 Hz; 1 H) 9.94 (s, 1 H)7.76(dd, 1=13.97, 8.09 Hz, 2 H) 7.52-7.59 (m, 1 

H) 7-51 (d, J-8.46 Hz, 1 H) 7.11 - 7.40 (m, 2 H) 3.28 (s, 3 H) 2.96 -3.19(m, 5 H), 2.85 (m, 2 H), 1.40 

(s. 9 H). MS (+ESI) m/z (rel abundance): 497 (100, M+H), 1015 (5, 2M+Na). 

[00811]Example 7. Preparation of N**(2-(3"tert-butyl-5~(2,4~dioxo~3J4-dihydropyrimidin-](2H>y))-2~ 

methoxypheriyl)benzo[d]oxazol-5~yl)methanesulfonamide (compound IB-LO-2,6). 

j00812]Part A. Preparation of methyl 3-tert-butyl-2-hydroxy-5-nitrobenzoate. 

[00813]Metfayl 3,5-di-tert~butyl-2-hydroxybenzoate (28.66g, 108.4mmol) was dissolved with stirring in 

43QmL glacial acetic acid and the resulting mixture was treated drop wise with fuming nitric acid (90%, 

179.26mL). When fee addition was complete, the resulting mixture was stirred for 2.5h. The reaction 

O 
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mixture was poured into a 2.0L of crushed ice and allowed to stand 3Gmin, Afterwards, I .OL of water 

was added and the ice water mixture was allowed to melt. The mixture was then filtered, washed with 

water and dried to provide the title compound (24.57g, 89%), 

[00814] Part B. Preparation of methyl 3-tert-butyl-2-methoxy-5-nitrohen2oate. 

[00815]Methyl 3-tert~hutyI--2-frydroxy-5-mtrobenzoate (11,4lg, 45.0m.mo]), potassium carhonate(9.34g. 

67,6mmol). acetone (20GmL), and dimethyl sulfate (6.46g, 67.6Tnm.oi) were added together. The resultant 

mixture was then heated to reflux for 16h. The mixture was then filtered and the solid was washed with 

ethyl acetate. The resulting organic liquid was then concentrated under vacuum to an oil and redissolved 

in ethyl acetate (600mL). The organic solution was then washed with water, dried, filtered and 

concentrated under vacuum to an oil {hat was then subjected to purification via column chromatography 

(gradient of 5% to 40% EtOAc/Hexanes) to yield the title compound as an oil (10.42, 87%). 

100816] Part C. Preparation of methyl 5-aniino-3-tert-butyl-2-metho'xybenzoaie. 

[00817] Methy] 3~tert~hutyl-2-methoxy-5~mtrobenzoate (10.42g, 39.0mmol), Iron powder (325mesh! 

10.89g, 195mmol), ammonium chloride (3.13g, 58.5mmol), water (30mL), and methanol (150mL) were 

added together. The resultant mixture was then refluxed for Ih. The mixture was then cooled to room 

temperature, filtered through celite. and the celite washed with methanol. The filtrate was then 

concentrated under vacuum and dissolved in ethyl acetate (6Q0mL). The resultant solution was then 

washed with water and brine. The organic extract was then dried, filtered and. concentrated under vacuum 

to yield die title compound as an oil (9.25g, 100%). 

[00818]Fart: D. Preparation of (E)-methyl 34ert-butyl-2-methoxy-5-(3-(3-rnethoxya.cryloy!)ureido) 

benzoate. 

[C$0819] The product obtained as described in Fart € (2.0g, 8.43mmol) was dissolved in 30mL of N,N-

dimethylacetamide and cooled to -25°C. A O.SMolar solution of E-3-methoxyacryloyl isocyanate in 

benzene (21.9mL, 10.96mmol) was added drop wise and the resulting solution was stirred at ambient 

temperature for 4h, and then poured into water. The product was extracted into dichloromethane, washed 

with brine, dried over sodium sulfate, filtered and evaporated under vacuum to give 100% yield. 

[00820] Pail E, Preparation of methyl 3-tert~butyl-5^2#4-dioxo-3,4-dihydropyrimidLn4(2H)-yl)-2-

methoxybenzoate. 

[00821]The product from Fart D (3.1g, B.Slmmol) was dissolved in ethanol (60mL), Sulfuric acid 

(6mL) was added to water (60mL) then this solution was added in one portion to the ethanol. The 

heterogeneous mixture was heated at 100°C for 3h.. The ethanol was removed under vacuum, and then 

the aqueous solution was extracted with dichloromethane and evaporated to dryness. This residue was 

purified by flash chromatography, eluting with 1% methanol/dichloromethane to yield 1.23g (44%). 

[&0822] Part F. Preparation of 34ert-butyI~S-(2,4-dioxo-3,4-dihydropyrimidin-1 (2H>yl)-2-
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methoxybenxoic acid. 

[00823]The product from Part E (1.23g, 3.7mmoi) was taken up in ethanol (5raL) and IMoiar sodium 

hydroxide solution (lOmL) and stin-ed at ambient temperature for 18h. The solution was diluted with IM 

HCI and the resulting solid was filtered and dried to give 0.94-5 g (80%), 

[00824]Part G. Preparation of 3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1 (2H)-yI)-2~methoxy 

henzaldehyde. 

[00825| The product from Part F (0.945g, 2.97rnmoI) was taken up in thionyl chloride (4.5mL) and the 

mixture was heated at UfC for 40min. After evaporation to dryness, the acid chloride was dissolved in 

dry THF (8mL) and cooled to -78°C. A IMoiar solution of lithium tri-tert-butoxyaluminurn hydride in 

THF (3.0ml,, 3.0mmol) was added drop wise. After 45mm the cold reaction was quenched with 3.M HCi 

(5mL), extracted into ethyl acetate, and purified by flash column, eluting with dichloromethane followed 

by 1% methanol/dichtoromethane to give 0.635 g{71%). 

[00826] Pan H. Preparation of l-(34ert-butyl-4--methoxy~5-(5-mtTobenzo[d]oxazoi-2-yl)pl!enyl) 

pyrimidine-2,4(lH,3H)-dione. 

[00827] The product from Part G (400mg, 1,323mmoI), 2-amino-4-iutrophenol (204fng; 1.323nmiol), 

Charcoal (Darco KB, 191mg, 15.88mirsol) and toluene (SOmL) were added to a flask and the mixture was 

heated to 120°C, and stirred open to the air foMSh. Filtered through Celite and concentrated under 

vacuum. Purification by silica gel column chromatography eluting with CH2Cl;>/MeOH gave the title 

compound (300rag, 52%). 

[$0828] Part I. Preparation ofN-(2^34en4>utyl-5-(2.4-dioxG-3,4-dihydropy£imidm~l(2H)-yi)-2-

methoxyphenyl)beiizo[d]oxazoI-5-yi)methanesuIfonamide. 

[00829] To the productfrom PartH (300mgs 0.687miool), iron (192mg. 3.44mmol), and ammonium 

chloride (55'mg, 1.031mmol) was added to a mixture of THF (15mL), EtOH (15mL) and water (4.5mL). 

The resultant solution was heated to 9QnC for 4Smm, and cooled. Filtered through Celil, washed with 

ethanol, and concentrated under vacuum. The solid was dissoived in ethyl acetate, and washed with 

water. Dried over Na?S04, filtered and concentrated under vacuum. Purification by silica gel column 

chromatography eluting with CH?CI;/MeOH provided the aniline. The solid (75mg, 0.1S5mmo!) was 

dissolved iti CH2C12 (5mL), and pyridine (O.G45mL, 0.554mmol) and methanesulfonyl chloride 

(O.G25mLt 0.323mmoi) were added and stirred at room temperature for 26li. CH2CI2 was added foHowed 

by washing wife a IN HCI. Dried, over Na2SC)4> filtered and concentrated under vacuum. Purification by 

silica gel column chromatography eluting with CI-^CVMeOH provided the title compound as a. solid 

(9.8mg, 3%, two steps). 1HNMR (300MHz, DMSO-d6): 6 11.46 (s,lH), 9.85 (s,lH)> 7.91 (d, J=2.2Hz, 

IH), 7.81 (dd, J=9.9,8.8Hz, 2H), 7.68 (d, J-2.2Hz, IH), 7.56 (d, J=2.6Hz? IH), 7.33 (dd, >=8.8,1.8Hz, 

IH), 5.68 (d, J-7.7Hz, IH), 3.64 (s, 3H), 3.00 (s, 3H), 1.42 (s, 9H). MS: m/z485 (M+H)+. 
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[00830] Example 8. Preparation of l-(3-tert-butyl4-methoxy-5-(6-nitrobenzo[d]oxazo!-2-yl)phenyl) 

d.ihydropyrimidine-2,4(lH,3H)-dione (compound IA-LO-2.6). 

[00831]Fart A, Preparation of 3-(3-tert-butyl-4-methoxy-5-(mcthoxycarboiiyI)phenylamino) propanoic 

acid. 

[00832] The product from Example 7, Pari C {] 6.44g, 69.3ramol) was dissolved in toluene (200mL). 

This mixture was heated to reflux, and aciyiic acid added overtime (lrnL of acrylic acid added even' 3h, 

5.23mL total, 76.2mmol). The mixture was then refluxed for24h. Hie mixture was then cooled and 

concentrated under vacuum to dryness to yield an oil as the crude title compoimd that was used directly in 

the next reaction. 

[00333] Pari' B, Preparation of methyl 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-l(2H)-yI)-2-

methoxybenzoate, 

[00834] The product from Part A (21.43g, 69.3mmol), urea (10.4g, 173mmoi) and acetic acid (glacial, 

200mL) were added together. The mixture was then heated to 120°C for ] 8.5h followed by concentration 

under vacuum to dryness to an oil. To this oil was added methanol (13mL), and ethyl acetate (3SOmL), 

The resultant mixture was allowed to stand for 24-48h whereby a precipitate formed. The resulting solid 

was filtered off and washed with a small amount of methanol (1 OmL) and then air dried to yield the title 

compound as a solid (15.26g, 66%). 

[00835] Part C. Preparation of 3-teit-butyl-5-(2,4-dioxotetrahydropyrimidm-l(2H)-yl)-2-methoxy 

benzoic acid, 

[00836] The-product from Fart B (4,52g, 13.52mmol), methanol (?0mL), and tetrahydrofuran (?0mL) 

were added together. The mixture was then stined vigorously until a homogenous solution resulted. 

Once homogenous, a solution of aqueous sodium hydroxide (1.0M, 68mL) was added. The mixture was 

then stirred for 12h, the mixture was then concentrated under vacuum to remove the organic solvent, 

followed by the addition of aqueous hydrochloric acid (1 .OM, SOmL) that resulted in solid formation. The 

mixture was then concentrated under vacuum. To this material was added hydrochloric acid (12M, 

1 OOmL) and the resultant material heated to 1.00°C for 1,5b. The reaction was then cooled and water 

O 
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added. The resulting solid was filtered, washed with water, and dried to yield the title compoimd as a 

solid (3.55g, 82%). 

[00837] Part D, Preparation of 3-tert-buty]-5-(2,4-dioxotetrahydropyrimidin-1 (2H)-yl)-2~methoxy 

benzaldehyde. 

[00838] The product obtained in Part C (4.07g, 12.71mmol) and thionyl chloride (4G.82mL, 559mmol) 

were combined and. the mixture was refluxed for 2h, followed by concentration under vacuum to provide 

a light yellow colored solid product. The solid was dissolved in tetrahydrofuran (125mL), the solution 

cooled to -78°C and LiAl(OfBu)j (I'M, 14raL) was added slowly over lOmin while maintaining the 

temperature at -78°C. The mixture was stin-ed at 78°C for 2h. The reaction was quenched with 

hydrochloric acid (aq., IM, 25raL) at -78aC, The mixture was wanned to room temperature and ethyl 

acetate was added. The layers were separated and the aqueous layer was washed with ethyl acetate. The 

organic extracts were combined and washed with half saturated sodium bicarbonate solution. The- organic 

layer was dried, filtered and concentrated under vacuum to yield a solid as the title compound (3.73g, 

96%). 

[00839] Part E. Preparation of l-(3-tert-butyl-4-methoxy-5-(6-nitrobenzo[d]oxazol-2-yl)phenyl)dihydro 

pyrimidme-2,4( 1. H,3 H)-dione. 

[00840] A mixture of the product from Part D (75mg, 0.246mmol)> 2-amino-5-nitrophenol (38mg, 

0.0246minol) and Darco KB charcoal (excess) was refluxed in toluene (1 OmL) for 24h under exposure to 

atmospheric of oxygen. Cooled, filtered and purified by reverse phase HPLC- chromatography eluting 

with a 40-100% gradient of acetonitrile in water (0.1% TFA) to provide the title compound as a solid 

(96mg, 64%). NMR (300 MHz, DMSO-d6): 5 1.42 (s, 9 H) 2.74 (t5 J=6.80 Hz, 2 H) 3.66 (s, 3 H) 3.82 

- 3.88 (m, 2 H) 7.56 (d, J=2.57 Hz, 1 H) 7.91 (d. J=2.57 Hz, 1 H) 8.09 (d, J=8,82 Hz, 1 H) 8.37 (dd, 

>=8.82, 2.21 Hz, I H) 8.84 (d, >=2.21 Hz, 1 H) 10.44 (s, I H). MS ESI+ (439) (M+H)~h 

[00841] Example 9. Preparation ofN-(2-(3~tert-butyi~5-(2,4-dioxotetrahydropyrimidm-l(2H)-yl)-2-

methoxyphenyI)ben2»[d]oxazoi-6-yI)methai)esulfonamide (compound IA-LO-2.5). 

O 
HN-S __^o 

A 

187 



[00842}The product from Example 8 (96mg. 0.219mmol) was reacted a iron (0.614g, l.lOmmol), and 

ammonium chloride (0.176g, G.329mmol) m the presence of a mixture of tetrahydrofuran (5rnL), ethanol 

(5mL) and water (3rnL). ihe slurry was heated to 90°C for 45mi.n, cooled to ambient temperature. 

Filtered through a pad of celite (lOg), washed with ethanol (20mL), and the filtrate was concentrated 

under vacuum to a solid. The resulting solid was dissolved in ethyl acetate and washed with water. Dried 

over NaaSO^ filtered and concentrated under vacuum to a yellow solid, providing the corresponding 

aniline. The solid was dissolved in dichloromethane (lOmL). pyridine (0.670mL, 0.657mmol) and 

methanesulfonyl chloride (0.221mL, 0.329ixrmo]) were- added and the solution stirred at room temperature 

16h. CH2C12 was added followed by washing with a IN aq. HCI solution. Dried over Na2SO.-i, filtered 

and concentrated under vacuum. Purification by silica gel column chromatography eluting with 98:2 

CH2C'i2iMeOH gave the title compoimd as a solid (25mg, 21%. two steps). !H NMR (300 MHz, DMSO 

dt): 5 1,41 (s, 9 H) 2.73 (t 1=6.62 Hz, 2 H) 3.06 (s, 3 H) 3.61 (s, 3 H) 3.83 (t, J-6.62 Hz, 2 H) 7.28 (dd, 

1=8.46, 1.84 Hz, 1 H) 7.48 (d, 1=2.57 Hz, 1 H) 7.65 (d, J=1.S4 Hz, 1 H) 7.80 (d, J=L47 Hz, 1 H) 7,82 (d, 

J~4,04 Hz, 1 H) 10.03 (s, 1 H) 10.41 (s, 1 H). MS ESI+ (487) (M+H>h 

[00843] Example 10. Preparation of l-(3-lert-buty1-4-methoxy-5-(5-nitrobenzo[d]oxazoI-2-yl)phenyi) 

dihydropyrimidnie-2,4(lH,3H)-dione (compound IA-LO-2.7). 

{00844] The product from Example 8, Part D (150mg, 0.493mmol) was reacted with 2-amino-4-

nitrophenof (76mg, 0.493mmol) according to the procedures from Example 8, Fart E to provide the title 

compoimd as a solid (70mg, 32%). lH NMR (300 MHz, DMSO-d6): 6 1.42 (s, 9 H) 2.74 (t, J-6.80 Hz, 2 

H) 3.65 (&, 3 H) 3.85 (t, 1-6.62 Hz, 2 H) 7.55 (d, J-2.57 Hz, 1 H) 7.89 (d, J-2.94 Hz, 1 H) 8.12 (d, J-8.82 

Hz, 1 H) 8.40 (dd, >=9.01, 239 Hz, 1 H) 8,76 (d, J=2.2l Hz, 1 H) 10.43 (s, 1 H). MS ESI+ (439) 

O 

(M+H)+. 
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|0084Sj Example 11. Preparation of N-(2'(3-tert-butyl-5-(254-dioxotetrahydropyriraidm-l(2H)-yl)-2-

methoxyphenyl)benzo[d]oxazol~5-yl)metb.anesulfonamide (compound IA-L0-2.S). 

O 

[00846] The product from Example 10 (65mg, 0.148mmol) was reacted according to the procedures from 

Example 9 to provide the title compound as a solid (42mg, 44%). !H NMR (300 MHz, DMSO-d6): 8 1.41 

(s, 9 H) 2.73 (t, J-6.43 Hz, 2 H) 3.01 (s, 3 H) 3.60 (s, 3 H) 3.83 (t, J=6.43 Hz, 2 H) 7.31 (dd, J=8.64, 2.02 

Hz, 1 H) 7.49 (4 J=2.94 Hz, 1 H) 7.56 (d, J=2.21 Hz, 1 H) 7.67 (d, J=2.21 Hz, 1 H) 7.81 (s, 1 H) 9.82 (s, 

1 H) 1.0.41 (s, 1 H). MS ESI+ (487) (M+H)+. 

[00847]Example 12. Preparation of l-(3-(benzo[d]t3iiazol-2-yl)-5-tert-butyl-4-methoxyphenyi)dihydro 

pyrimidine-2,4( 1H.3H)-dione (compound IA-LO-2.3), 

[00848] The product from Example 8, Part D (75mg, 0.246mmol) was reacted with 2-aminoberizeme 

thiol (0.026mL, 0.246mmol) according to the procedures from Example 8, Part E to provide the title 

compound as a solid (25mg, 25%). JH NMR (300 MHz, DMSO-d*): 8 1.44 (s, 9 H) 2.73 (t, 1=6.43 Hz, 2 

H) 3.62 (s, 3 H) 3.84 (t, J=6.62 Hz, 2 H) 7.46 (d, J-2.57 Hz, 1 H) 7.48 - 7.60 (m, 2 H) 7.86 (d, J=2,57 Hz, 

1 H) 8.13 (dd, 1=1.7,28, 7.72 Hz, 2 H) 10.40 (s, 1 H). MS ESI+ (410) (M-KH>h 
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[00849] Example 13, Preparation of N-(2-(3-teit-butyl-5-(2?4-dioxotetraliydropyrimidin-l{2H)-yl)-2-

methoxypheny!)-lH-benzo[d]imidazol-5~yl)methaiiesulfonamide (compound IA-L0-2.1). 

|008S0]Part A. Preparation of N-(3,4-di.riitrophenyl)msthaiies"uifoiiamide. 

[008SX] A mixture of 3,4-dinitroaniiine (5.27g, 28.8ni.mol), methanesulfonyl chloride (3.36mL, 

43.1ramol) and pyridine (5,82mL, 7L9mmoI) in CH->Cl2 (lOOmL) was stirred for 24-h. Mixture was 

concentrated under vacuum to provide a crude semi-soiidiitie compound that was used without further 

purification. 

[00852]Part B. Preparation of N-(3,4-diaminophenyl)methanesiiifoiiamide. 

[00S53]The product from Part A (7.51g, 28.Smmol) was reacted with iron (16g, 28Smmoi) and NH4CI 

(3.84g, 71.9mmoI) in refluxing CH3OH (lOOmL) and water (20mL) for 2 h. Filtered through celite and 

concentrated under vacuum. Purification by silica gel column chromatography eluting with 

MeOH/CHiClj provided the title compoimd as a dark semi-solid (0.5g, 8%). 

[00854]Part C, Preparation ofN-(2-(3-tert~butyl-5-(2,4-dioxotelTahydropyrimidin-l(2H)-yl)-2-methoxy 

phenyl)-lH-benzo[d]imidazol-5-yl)methanesulfonamide, 

[00855] A mixture of the product from Example 8, Part I) (200mg, O.657mmol) was reacted with the 

product from Part B (132mg, 0.657mmol) according to the procedures from Example 8. Fart E to 

provide the title compound as a solid (112mg, 34%). ]F1 NMR (300 MHz, DMSO-d6); 8 1.43 (s. 9 H) 

2.72 (t, J-6.62 Hz, 2 H) 2.93 (s, 3 H) 3,44 (s, 3 H) 3.82 (t J^6A3 Hz, 2 H) 7.07 - 7.14 (m, I H) 7,38 <d5 

J=2.57 Hz, 1 H) 7.48 - 7.64 (m, 2 H) 7.72 (d, J=2.57 Hz, 1 H) 9.5? (s, 1 H) 1038 (s, 1 H) 12.55 (s, 1 H). 

MS ES1+ (4S6) (M+H)+. 
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[00856]Example 14, Preparation ofN-{2-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-l(2PI.)-yi)-2-

methoxyphenyl)benzo[d]thia2ol-6-yi)methanesulfonamide(compound IA-L0-2.2). 

[00857] Part A. Preparation of N-(3-chtoro-4-nitrophenyl)methanesulfonamide. 

[00858] A mixture of 3-chIoro-4--nitroa.mline (4,85g, 2S.lmmol), methanesulfonyl chloride (3,29mL. 

42.2mmol) ana pyridine (6.82mL, 84mmol) in THF (lOOmL) was stirred for 24h. Poured in IM HCI 

(500mL). The resulting precipitate was filtered and air-dried to provide the title compound as a solid 

(7.03g, 100%). 

[00859] Part B. Preparation of N-(3-(4-methoxybenzyIthio)-4-nitrophenyI)metha.nesulfonamide. 

[00860] A mixture of the product from Part A (7.0g, 27.9mmol), (4-methoxyphenyl)methanethioi 

(3.89mL, 27.9mmoI) and K.2C03 (11.5% 84mmol) In DMF was heated at 100°C for 12h. Cooled and 

poured into 1M HCI (SOOmL). The resulting precipitate was filtered and air-dried to provide the title 

compound as a yellow solid (6.98g, 68%). 

[00861 [Part C. Preparation of H-(4-amino-3-(4-methoxyben2ylthio)phenyI)methanesulfonamide. 

[00862]The product from Part B (6.98g, 19,0mmol) was reacted according to the procedures from 

Example 13 > Pari B to provide the title compound as a yellow semi-solid (4.44 g, 69%). 

[00863]Part D. Preparation of NJs—Q^'-disuIfanediylbis^-amino-.l^-phenylene^dimethane-

sulfonamide. 

[00864] The product from Part C (708mg, 2.09mmol) was reacted with mercuric (IT) acetate (667mg, 

2.09mmol), anisole (0.457mL, 4„18mmol) and TFA (lOmL) at 0°C for 45min. Concentrated xmder 

vacuum and dissolved in MeOH. Hydrogen sulfide gas was bubbled into solution for Ih followed by 

filtration and concentration under vacuum. Purification by silica gel chromatography eluting with 

EtOAc/hexane gave the title compound as a yellowish solid (340mg, 75'%). 

[00865}Part E. Preparation of N-(2-(3-tert-butyI~5-(2,4-dioxotetrahydropyrimidin-l(2H)-yt)-2-

methoxyphenyl)benzo[d]thiazol-6-yl)methanesulfonamide, 

[00866] The product from Part 3D (lOOmg, 0.23mmoi) was reacted with the product from Example 8. 

Part I) (140mg, 0.46mmol), triphenylphosphine (60.4mg, 0.23mmol) and 4-methylbenzene- sulfonic acid 

O 
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(0.0054mL. 0.046mmol) in refluxing toluene for 3h. Concentrated under vacuum and purified by reverse 

phase HPLC chromatography eluting a 40-100% gradient of acetonitrile in water (0.1% TFA) to give the 

title compound as a solid (99mg, 43%). !H NMR (300 MHz, DMSO-d6); 8 1.43 (s, 9 H) 2.73 (t. J=6,62 

Hz, 2 H) 3,07 (s, 3 H) 3.63 (s, 3 H) 3.83 (t, J-6.62 Hz, 2 H) 7.39 (dd, J=8.82, 2.21 Hz, 1 H) 7.45 (d, 

J=2.57 Hz, 1 H) 7.83 (d, 1=2.57 Hz, 1 H) 7.95 (d, 1=2.21 Hz, 1 H) 8.05 (d, J=8.82 Hz, 1 H) 10.03 (s, I H) 

10.39 (s, 1 H), MS ESI+- (503) (M+H)+, 

{00867]Example 15. Preparation ofN-(2-(3-tert-butyl-5-(254-dioxotetrahydropyrimidin-l(2H)-y3)-2-

rnethoxyphenyl)benzo[d]thiazoI-5-yI)methanesuIfonamide (compound XA-LO-2,4). 

f00868]Part A. Preparation of N-(4-chIoro-3-nitrophenyI)raethanesulfonamide. 

[G0869] A. mixture of 4-chloro-3-nitroaniIine (5.0g. 29mraoI), methanesulfonyl chloride (2,37ml., 

30.4mmol) and pyridine (5.9mL, 72.4mm.ol) m THF (lOOmL) was stirred for 24h. Poured in IM HCI 

(500m.L), The resulting precipitate was filtered and air-dried to provide the title compound, as a solid 

(6.7g, 92%). 

[G087O]Part B. Preparation of N-(4-(4-methoxybenzylthio>3-mtropheiiyl)methanesulfonamide. 

[00873.] A mixture of the product from Part A (3.0g, 12mmol), (4-rnethoxyphenyi)methanethiol 

(1.67niL, 12mmol) and K2C03 (4.96g, 36mrnol) in DMF was heated at 100°C for I2h. Cooled and 

poured into IM HCI (800mL). The resulting precipitate was filtered and air-dried to provide the title 

compound as a yellow solid (1.95g, 44.2%). 

[00872]Part C. Preparation of N-(3-ammo-4-(4-methoxybenzyithio)phenyl)metharsesulfonaraide. 

[00873] The product from Part B (1.43g, 3.SSmmoi) was reacted according to the procedures from 

Example 13, Part B to provide the title compound as a white solid (1,3 lg, 100%). 

[00874] Part X>. Preparation of NsN'-(4,4 r-disulfanediylbis(3-amino-4,1 -phenylene))dimetbane-

sulfonamide. 

[00875] The product from Part C (75mg, 0.222mmol) was reacted with mercuric (II) acetate (70.6mg, 

0,222mrnoi). anisole (0.G48mL, 0.443mmol) and TFA (lOniL) at 0"C for 45min. Concentrated under 

vacuum and dissolved in MeOH. Hydrogen sulfide gas was bubbled into solution for Ih followed by 
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filtration and concentration under vacuum. Purification by silica gel column chromatography eluting with 

EtOAc/Hexane gave the title compound as a yellowish solid (34mg, 71 %). 

[00876]Fart E. Preparation of N-(2-(3-tert-buty]-5-(2,4-dioxotetrahydropyrimidin-l(2H)-yl)-2-methoxy 

plienyI)benzo[d]thiazol-5-yI)methanesuifonamide. 

[00877] The product from Part X> (5 Omg. 0.1 ISmmol) was reacted with the product from Example 8, 

Part 1) (70mg. 0.230rnmol)., tripheiiylphosphine(30.2rng, 0,1 ISmmol) and 4-methylbenzenesulfomc acid 

(0.00267mL, 0.023mmol) in refluxing toluene for 3h. Concentrated under vacuum and purified by 

reverse phase HPLC chromatography eluting with a. 40-100% gradient of acetonitrile in water (0.1% 

TFA) to give the title compound as a solid (40mg, 33%). !H NMR (300 MHz, DMSO-cfi}: 8 1.43 (s, 9 H) 

2.73 (t, 1=6.80 Hz, 2 H) 3.05 (s, 3 H) 3.63 (s, 3 H) 3.84 (t, J=6.62 Hz, 2 H) 7.35 (dd, J=8.64, 2.02 Hz, 1. 

H) 7.46 (d, J-2.94 Hz, 1 H) 7.86 (d, J-2.94 Hz, 1 H) 7.92 (d, J=1.84 Hz, 1 H) 8.10 (d, J-8.46 Hz, 1 H) 

9.98 (s, 1 H) 10.40 (s, 1 H). MS ESI+ (503) (M+H)+. 

[00878]Example 16. Preparation of l-(3-tert-butyl-4-methoxy-5-(naphthalen-2-yl)phenyl) pyrimidine-

2,4(1 H.3H)-dione (compound IB-L0~2.i). 

[00879] Part A. Preparation of tert-butyl 3-tert-butyI-4-methoxy-5-(naphthaIen-2-yl)phenyl carbamate. 

[00880'JIn a resealabie Schlenk tube, a solution of the product from Example 3, Part H (200mg, 

0.56mmol), naphthalene-2-boronic acid (144mgs 0.84mmol). and 1.0M sodium carbonate solution 

(558[iL, 0. 56mmol) in toluene (2.8mL) was degassed by nitrogen sparge for lOmin. The mixture was 

treated with l,r-bis(dipbenylphosphino)ferrocene palladium (IT) chloride dichloromethane complex 

(14mg, 0.017mmoi) and degassing was continued for another 5mm. The Schlenk. tube was sealed and 

warmed at 95°C for 181i. Cooled and diluted with ethyl acetate and water. Treated with Darco G-60 and 

filtered through celite. Filtrate was extracted with water (2 x) and with brine. Dried over Na2S04, filtered 

and concentrated. Purification by silica gel column chromatography eluting with 10-75 % EtOAc in 

hexanes gave the title compound as an oil (2 ] Omg, 93 %). 

[00881]Part B. Preparation of 3-tert-butyl-4-methoxy-5-(naphthalen-2-yl)aniline. 

[008B2]The product from Part A (21 Omg, 0.52mmol) was dissolved in 4N HCI in dioxane (4.0mL) and 

stirred at room temperature for Ih. Concentration under vacuum afforded a solid, which was suspended 

in ethyl acetate and stirred with saturated sodium bicarbonate solution. The organic layer was dried over 

Na2S04, filtered and concentrated under vacuum to give the title compound, as a brown oil (11 lmg} 70 
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[00883]Part C. Preparation of (E)-N-(3-tert-butyl-4-metboxy-5-(naphthaIen-2-yI)phenylcarbamoyI)-3-

methoxy acrylamide. 

[08884] A solution of the product from Fart B (11 lmgs G.36mmol) In dry DMF (2,9roL) at ~2Q°C was 

treated with (E)-3-metboxyacry1oy) isocyanate solution (0.66mL, of 0.55M in benzene, 0.36mmoi) 

followed by gradual warming to room temperature. After stirring for 30min, the mixture was cooled 

again to -20°C and more (E)-3~methoxyacryloyl isocyanate solution (l.OmL, G.55mmol) was added. 

After warming again to room temperature for 30min, the reaction was complete. Diluted with EtOAc and 

extracted with water and brme. Dried over Na35>04, filtered and concentrated under vacuum. Purification 

by silica gel column chromatography eluting with 10-100 % EtOAc in hexane gave the title compound as 

a Sight yellow oil (144mg, 92%), 

[00885] Part D. Preparation of l-(3-tert-butyI-4-methoxy-5-(naphtlialeri-2-yI)plienyl)pyrimidine-

2,4{lH3H>dione, 

[008861A suspension of the product from Part C (144mg, 0,33mmol) in 2:2:1 ethanoi-water-THF 

(15inL) was treated with IN sulfuric acid solution (3.QmL) followed by warming at 100°C for 24h. 

Cooled and diluted with. EtOAc and extracted with water and brine. Dried over Na2S04, filtered and 

concentrated under vacuum. Purification by silica gel column chromatography eluting with 10-1.00% 

EtOAc in hexane gave the title compound as a white solid (62mg. 47 %). 'H NMR (300 MHz, DMSO-

d6): 5 11.42 (s, 1 H), 8.08 (s, 1 H), 7.90 - 8.04 (m, 3 H), 7.81 (d, J=7.72 Hz, 1 H), 7.72 (d, J-8.46 Hz, 1 

H), 7.56 (dd, 1=6.25,3.31 Hz, 2 H), 7.39 (d, >2.57 Hz, 1 H); 7.33 (d, J=2.57 Hz, 1 H), 5,65 (d, J=7.72 

Hz, 1 H), 3.24 (s. 3 H), 1.43 (s, 9 H). MS +ESI m/z (ret abundance): 401 (100, M+H), 418 (30, 

MH-NH4). 

[00887]Example 17. Preparation of 3 -(3-tert-buty!-4-metiioxy-5-(6-metIioxynaphthaleii-2-yf)pheny0 

pyrimidine-2,4(lH.3'H)-dione (compound IB-LO-2.2). 

[Q08S8]Part A. Preparation of tert-butyl 3-tert-butyl-4-methoxy-5-(6-methoxynaphtha.!en-2-yl)phenyl 

carbamate. 

100889] The product from. Example 3, Part H(158mg, Q,44mmol) was reacted with 6-methoxy-

naphthalen-2-ylboronic acid (107mg, 0.52mmoi) according to the procedures from Example 16, Part A 

H 
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to provide the title compound as a white solid (92mg, 47 %). 

[00890] Fart B. Preparation of 3-tert-butyl-4-methoxy-5-(6-raethoxynaphthalen-2-yl)aniline. 

[00891] The product from Part A (92mg, 0.2lTnmol) was reacted according to the procedures from 

Example 16, Part B to provide the title compound as a pink solid (7ling, 99%). 

[00892}Part C. Preparation of (E)-N-(3-tert-butyl-4-methoxy-5-(6-methGxynaphtha3en-2-yi)pheny! 

carbamoyl)-3-methoxyacrylamide. 

[008931 The product from Part B (71mg, 0.2 ImmoJ) was reacted according to the procedures from 

Example 16, Part C to provide the title compound as a buff-colored solid (58mg, 59 %). 

[008941 Part D. Preparation of l-(3-tert-butyl-4-methoxy-5-(6-methoxynaphthaleii-2-yl)phenyI) 

pyrimidme-2,4( 1 H.3H)-dione. 

[00895] A solution of the product from Part € (58mg, 0, Ommol) in 2; 1:1 ethanol-THF-water (4.0mL) 

was treated with 1.0M sulfuric acid solution (3 .OmL) followed by warming at 95°C for 24h. Cooled and 

diiuted with EtOAc. Extracted with water and brine. Dried over Na2S04s filtered and concentrated under 

vacuum. Purification by silica gel column chromatography eluting with 10-100 % EtOAc in hexanes 

gave the product as a faint pink solid (28m& 52%). !H NMR (300 MHz, DMSO-tf,); 5 11.41 (s, I H), 

8.00 (s, 1 H), 7.91 (dd, >8.64, 4.60 Hz, 2 H)s 7,80 (d, >7.72 Hz, 1 H), 7.67 (d, >8,82 Hz, 1 H), 7.34 -

7.47 (m, 2 H), 7.21 - 7.32 (m: 1 H), 7.20 (dd, >9.01, 2.39 Hz, I PI), 5.65 (d, >7.72 Hz, 1 H), 3.90 (s, 3 

H), 3.24 (s. 3 H), 1.42 (s, 9 H). MS +ESI m/z (rel abundance): 431 (100, M+H), 448 (45, M+NH4). 

[00896] Example IS. Preparation of N-(6-(3-tert~butyl-5-(274-dioxo-3,4~dihydropyrimidm-l(2H)-yl) 

phenyl.)naphthalen-2-yl)methanesuifonamide (compound IB-LO-2.8). 

[00897] Part A. Preparation of 2-bromo-4-tert-butyl-6-nitroamlme. 

[0Q898]A suspension of 4-tert-buty]-2-nitroaniline (L033g, 5.32mmol) in glacial acetic acid (7.8mL) was 

wanned with a heat gun until all solids had dissolved. The solution was then cooled and treated portion 

wise with pyridinium hydrobromide perbromide (1.96g, 6.12mmol). After addition, the solution was 

stin-ed at room temperature for Ih. The mixture was added to water (50mL) and treated with a small 

amount of sodium sulfite. After stirring for 30min. the precipitate was collected by filtration. The solid 

obtained was washed with water and dissolved in EtOAc. Washed with water and brine. Dried over 

Na2S0.45 filtered and concentrated under vacuum to provide the title compound as a yellow-orange solid 
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(1.36g. 94%). 

[00899] Fart B. Preparation of l-bromo-3-teit-butyl~5-nitrobenzene, 

[00900] A solution of tert-butyl nitrite (300aLof 90%, 26lmgf 2.27mmol) in dry DMF (4mL) was 

warmed at 50°C and was treated with a solution of the product from Fart A (414mg. 1.52mmol) in DMF 

(3.5mL). After a few minutes stilting, the solution began to bubble vigorously. After wanning at 50°C 

for Ih, additional (300jiL) tert-butyl nitrite was added followed by wanning at 50°C for Ih, After 18h at 

room temperature, tert-butyl nitrite (L2mL) was added and the mixture warmed at 50°C for 2h. Cooled 

and diluted with EtOAc. Washed with water and brine. Dried over Na2S04, filtered and concentrated 

under vacuum. Purification by silica gel column chromatography eluting with 5-40 % ethyl acetate in 

hexanes gave the title compound as a light yellow oil (159mg, 41 %). 

[00901] Part C. Preparation of 3~brorao-5-tert~butylaniliiie. 

H0O9G2! A solution of the product from Fart B (770mg, 2.98mmol) in 3:3:1 methanol-water-THF 

(14.9mL) was treated, with ammonium chloride (239mg, 4.47mmol) and iron powder (833mg, 

14.92mmo!) followed by warming at reflux for 8h, Diluted with EtOAc and water and filtered through 

celite. The filtrate was extracted with water and brine. Dried over Na2S045 filtered and concentrated 

under vacuum to give the title compoimd as a yellow oil. 

[00903] Part 1). Preparation of (E)-N-(3-bromo-5-tert-butylphenylcarbamoyl)-3-methoxy acrylamide. 

[00904} A solution of the product from Fart C (681 mg. 2.99mmol) in dry DMF (23mL) at -30°C was 

treated drop wise with a 0.4M solution of (E)-3-nsethoxyacryloyl isocyanate in benzene (1.4.9mL, 

5,96mmol). The solution was stirred at ~3Q°C for 30in.in followed by warming gradually to room 

temperature, and then stirred for 18h. Diluted with EtOAc and washed with water and brine. Dried over 

Na2S04, filtered and concentrated under vacuum to afford a yellow solid, which was triturated with ether-

hexanes and collected by filtration. Dried under vacuum to give the title compound as a light brown 

powder. (SSlm.g, 90 %). 

[00905] Part E. Preparation of l-(3-bromo-5-tert-butylphenyl)pyrirnidme-2;4(lH,3H)-dionc. 

[00906] A suspension of the product from Part 3D (95 Img, 2.68mmol) in ethanol (25mL) was treated with 

a solution, of concentrated sulfuric acid (2.60mL3 4,78g, !8.22mmo!) in water (13.4mL) followed by 

wanning at 100°C for 1 h. Cooled and concentrated to remove ethanol Cooled to 0°C and the precipitate 

was collected by filtration and washed with water. Dried under vacuum to give the title compound as an 

orange solid (619mg, 72 %). 

[00907] Part F. Preparation of N-(6-(3~tert~butyl-5-(2,4-dioxo~3,4-dihydrcpyrimidin-l(2H)-yl)phenyl) 

naphthalen-2-yl)methanesulfonamide. 

[00908] In a microwave tube, a suspension of the product from Part £ (104mg, 0.32mmol)) the product 

from Example 4A, Part B (134mg, 0.39mmol), and 1.0M sodium carbonate solution (386jiL, G.39mmol) 
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in 1:1 ethanol-toluene (2.1mL) was degassed by nitrogen sparge for lOmin. The solution was treated with 

1 J'-bis(di-tert-butylphosphino)ferrocene-palladium (II) dichloride (20mg, 0.031mmol) and degassing 

was continued for another 5min. The mixture was heated at 100°C in the microwave for 30min. Diluted 

with EtOAc and washed with water and brine. Dried overNa.2S04 and treated with (3-niercapto propyl) 

silica gel for 30min. Filtered and concentrated under vacuum to afford an amber solid, which was 

triturated with ether-hexaoes. Collected the solid by filtration and dried under vacuum to provide the title 

compound (Slmgs 34%), 5HNMR(300 MHz, DMSO-^); 5 11.46 (s, 1 H) 10.05 (s, 1 H), 8.25 (s, 1 H) 

7.98 (dd, J=ll.58, 9.01 Hz, I H) 7.86-7.93 (ra, 1 H) 7.78-7.85 (ms2H)7.72 (s, 1 H) 7.67 (s, 1 H) 7.31 

- 7.51 (m, 2 H) 5.70 (dd, J-7.72, 2.21 Hz, 1 H) 3.08 (s, 3 H) 1.39 (s; 9 H). 

[00909] Example 19. Preparation of (E)-N!~(5-(3-tert-buty[-5"-(2,4~dioxo-3,4-ds.hydropyrimidin-l(2H)-

yl)phenyl)-2,3-dihydro-lH-inden-l-ylidene)methanesulfonohydrazide (compound IB-L0-2.7). 

[00910]Fart: A. Preparation of l-(3-tert-butyl-5-(l-oxo-2s3-dihydro-lH-mden-5-yl)phenyl.) pyrimidine-

2,4(lH,3H)-dione. 

[§0911] In a microwave tube, a suspension of the product from Example 18, Part E, the product from 

Example 6, Part A (144mg, 0.56mmol), 1.0M sodium carbonate solution (557fiL. 0.56ramol) in 1:1 

ethanol-tohiene (3.0mL) was degassed by nitrogen sparge for 15min. l,l'-Bis(di-t-hutylphosphmo) 

ferrocene palladium (II) chloride complex (15mg. 0.023mmol) was added and degassing was continued 

for an additional 5 min. The tube was sealed a.nd the mixture was heated at 100°C in the microwave for 

30 min. Diluted with EtOAc and water. Washed with IM citric acid solution, water, and brine. The 

organic was stirred with (3-mercaptopropyl) silica gel for Ih. Dried overNa2S04, filtered and 

concentrated under vacuum. Purification by silica gel column chromatography eluting with 10-100 % 

EtOAc in hexanes gave the title compound as an off-white solid (86mgs 50 %). 

[00912]Fart B. Preparation of (E)-N,*'(5-(3-tert-butyl-5-(2.4-dioxo-3,4-dihydropyrlmidin-l(2H)-yl) 

phefiyi)-253-dihydro~lH-mden-l-yiidene)methanesulfonohydrazide. 

[00913] The product from Fart A (80m g, 0.21mmol) was reacted according to the procedures from 

Example 6, Pari C to provide the title compound as a white solid (73mg, 73 %). 'H NMR (300 MHz, 

DMSO-^): 5 11.44 (s, 1 H) 9.92 (s, 1 H) 7.64 - 7.98 (m, 5 H.) 7.57 (s, 1 H) 7.45 (s, 1 H) 5.68 (d, J=7.72 

H N-NH 
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Hz, 1 H) 3.00 - 3.20 (m, 5 H) 2.85 (d, J-12.50 Hz, 2 H) 1.36 (s, 9 H). MS +ESI m/z (rel abundance): 467 

(100, M+H). 

[00914] Example 20. Preparation of 3-tert-buty[-5-(2>4-dioxotetrahydropynmidin-1 (2H)-yI)-2-hydroxy-

N-(4-(methyIsulfonaroido)piienyl)benzamide (compound IA-L3-1.6). 

100915] Part A. Preparation of methyl 34ert4}utyl42-hydroxy-5-nitrobenzoate. 

[00916] Metliyl 3,5-di-tert-butyl-2-hydroxybeiizoate (28.66g, 108.4mmo!) was dissoived with stirring in 

430mL glacial acetic acid and the resulting mixture was treated drop wise with fuming nitric acid (90%, 

179.26mL). When the addition was complete, the resulting mixture was stirred for 2.5h. The reaction 

mixture was poured into a2.0L of crushed ice and allowed to stand 3Qmm. Afterwards, l.QL of water was 

added and the ice water roixture was allowed to melt. The mixture was then filtered, washed with water 

and dried to provide the title compound (24,57g, 89%). 

[00917] Part B. Preparation of methyl 5-amino-34e?t-buty)-2-hydroxybenzoale. 

[00918JTbe product of Part A (0.43g, 1 -70rnmol) was treated with a catalytic amount of Pd/C in 'THF 

(lOrnL) under hydrogen balloon, for 3b. The flask was purged with nitrogen and the mixture was filtered, 

concentrated, and purified by column chromatography on silica gel, eluting with 50% 

hexane/dichloromethane, followed by dichloromethane to yield 0.37g (98%). 

[00919] PartC. Preparation of methyl 5-(3-ammo-3-oxopropyla.mino)-3-tert-butyi-2-hydroxy benzoate. 

[00920] The product of Part B (Q.37g, 1.66nimol) and acrylic acid (0.12uL, l,74mmol) were combined 

in toluene (1 Oral.) and heated at reflux for 20h. The solution was concentrated to dryness. 

[00921] Part D. Preparation of methyl 3~tert-butyl-5-(2,4-dioxotetrahydropyrimidm-1 (2H)-yl)-2~ 

hydroxybenzoate. 

[00922} The product of Part C was dissolved in glacial acetic acid (5m.L) and treated with urea (0,24g. 

4.0mmoi) at 120°C for 3h. The solution was diluted with cold water, extracted into ethyl acetate, 

concentrated, and purified by column chromatography on silica gel, eluting with 1%, then 2%, then 4% 

methanol/di'chloro- methane to give both product (0,25g, 46%) and open dihydrouracil (0.112g, 20%). 

[00923]Part E. Preparation of 3~tert-butyl-5-(l-(2-carhoxyethyl)ureido)-2~hydroxybenzoic acid. 

[00924] The products from Part D were dissolved in methanol (6mL) and IM sodium hydroxide solution 

was added (15mL). After 20h, the solution was adjusted to pH2 with concentrated hydrochloric acid and 
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extracted into ethyl acetate, dried over sodium sulfate, and concentrated to give G.3G3g (89%). 

[60925] Part F. Preparation of 3-tert-butyI-5-(2,4-dioxotetrahydropyrimidin-l(2H)-y])-2-hydroxy-

benzoic acid. 

|00926] The product from Fart E (0.303g. 0.93ro.mol) was taken up into 7mL of concentrated 

hydrochloric acid and heated in an open flask at 120°C for Ih, during which time the excess acid 

evaporated off to leave dry product 0.20g (70%). 

[00927]Part G. Preparation of 3-tert-butyl-5-(2,4-dioxotetraliydropyrimidin-l(2H)-yl}-2-hydroxy-N-(4-

(metliylsulfonamido)phenyl)benzamide. 

100928] The product from Fart F (0.13g, 0.42mmol) was heated with thionyl chloride (3mL) at 90°C for 

1.5'h in an open flask leaving dry acid chloride, which was taken up in dioxane (4mL). N-(4-amino-

phenyi)methanesulfonamide.HCl (0.070mg, 0.31mrnoi) was added and the solution was heated at 90°C 

for Ih. The mixture was concentrated and then triturated with dichloromethane, filtered, and dried to give 

0.071mg (48%) of the title compound. IH NMR (300 MHz, DMSO-D6) 5 ppm 1.39 (s, 9 H), 2.73 (t, 

J=6.62Hz, 2 H), 2.99 (s, 3K), 3.78 (t, 1-6.62Hz, 2 H), 7.24 (d, J~8.82 Hz, 2 H), 7,40 (d, 1=2.21 Hz, 1 H), 

7.60 (d. 1-9.19 Hz, 2 H), 7.89 (d, J—2.21 Hz, 1 H), 9.74 (s, 1 H). 10,39 (s, 1 H), 10.44 (sr 1 H), 13.30 (s, 1 

[00929] Example 21. Preparation of 3-tert-hutyl-5-(2,4-dioxotetxahydropyrimidm-l.(2H)-yL)-24iydroxy-

N-(4-(2-methoxyethyisuIfonamido)phenyl)benzamide (compound IA-L3-L8). 

[00930] Part A. Preparation of tert-butyl 4-(vmylsulfonamido)phenylcarbamate. 

[00931] A solution of tert-butyl 4-ammophenyIcarbamate (2.63g. 12.63mmol) and triethyiamine (7.04mL. 

50.5 linmol) were combined in dichloromethane (50mL) and cooled in an ice bath. After drop wise 

addition of 2-chloroethanesulfonyl chloride (1.45mL, 13.9mraol), the solution was stirred at ambient 

temperature for 4h tlien diluted with 0.5M HCi and extracted into dichloromethane. The product was 

purified by column chromatography on silica gel, eluting with 1% methanol/dichlororaethane to give 

2.48g (66%). 

[00932] Part B. Preparation of tert-butyl 4~(2-methoxyethy.!sulfonarnido)pbenylcarbarn.ate. 

100933] The product from Part A (0.70g, 2,35mmol) was heated at 60°C in a sealed tube with lOmL 

H 
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methanol and 5mL of 25% weight sodium methoxide in methanol for 16h. The solution was diluted with 

water and adjusted to pH 6 "with IM HCI, then extracted into dichloromethane and concentrated to give 

0.5S2g (75%), 

100934]Part C, Preparation ofN-(4-aminopbeovl>2-methoxyethanesu3fonarnide. 

[00935]The product from PartB (0.582g, 1.76mmoi) was taken up in 15mL of 4M HCI in dioxane and 

stirred at ambient temperature for 20h. The solution was diluted with dichloromethane and the solid 

product was filtered off and dried to give 0.395g (84%). 

[00936] Part D. Preparation of S^ert^iutyi-S^AdiOXOtetrahydropyrimidin-lCaH^yO-l-hydroxy-N-^-

^-methoxyethylsuifonamido^henyS^enzaniide. 

[00937] The product from Exam pie 20, Fart F (O.OSg, 0.163mmol) was treated with thionyl chloride 

(0.5mL) and the product from Part C (0.038g, Q.163mmol.) as in Example 20, Fart G to give 0.038g 

(45%) of the title compound. lTl NMR (300 MHz, DMSOD6): 5 ppm 1.39 (s, 9 H), 2.73 (t, J=6.62 Hz, 2 

H), 3.20 (s, 3 H), 3,33 - 3.42 (m, 2 H), 3.67 (t, J=6.25 Hz, 2H), 3.7S (t, J=6.62 Hz, 2 H), 7.23 (d, 1-9.19 

Hz, 1H), 7.40 (d, J=2.2I Hz, 1 H), 7.58 (d, J-9.19 Hz, 2 H), 7.89 (d, J—2.21 Hz, 1 H), 9.80 (s, 1 H), 10.39 

(s, 1 H), 10.44 (s, 1 H), 13.30 (s, 1 H). 

[00938] Example 22. Preparation of 3-tei1>butyI-5-(254»dioxotetrahydropyrimidin-1 (2H)-yl)-2-methoxy-

N-(4-methylsuIfonarmdo)phenyI)benzamide (compound IA-L3-1.5X). 

[00939] Part A. Preparation of methyl 3-tert-butyl-2-hydroxy-5-nitrobenzoate. 

[00940]Methyl 3,5-di-tert-butyI-2-hydroxybenzoate (28.66g, I08.4mmol} was dissolved with stirring in 

430mL glacial acetic acid and the resulting mixture was treated drop wise with fuming nitric acid (90%. 

179.26rnL). When the addition was complete, the resulting mixture was stirred for 2.5b. The reaction 

mixture was poured into a 2.0L of crushed ice and allowed to stand 30mm. Afterwards, 1 .OL of water 

was added and the ice water mixture was allowed to melt. The mixture was then filtered, washed with 

water and dried to provide the title compound (24.57g> 89%). 

[00941] Part B. Preparation of methyl 3-tert4cmtyl-2-methoxy-5-mtrobenzoate, 

[00942] The product from Part A (tl.41g, 45.0mmoi), potassium carbonate (9,34g, 67,6mmol). acetone 

(200mL), and dimethyl sulfate (6.46g, 67.6mmol) were added together. The resultant mixture was then 

heated to reflux for 16h. The mixture was then filtered and the solid was washed with ethyl acetate. The 
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resulting organic liquid was then concentrated under vacuum to an oil and redissolved in ethyl acetate 

(600mL). The organic solution was then washed with water, dried, filtered and concentrated under 

vacuum to an oil that was then subjected to purification via column chromatography (gradient of 5% to 

40% EtOAc/Hexanes) to yield the title compound as an oil (10.42, 87%). 

[00943] Part C. Preparation of methyl 5-amino-3-tert-butyl-2-methoxybenzoate. 

[00944] The product from Part B (I G.42g, 39.0m.moi), iron powder (325niesh, 1.0,89g. 195mmoi), 

ammonium chloride (3.13g, 58.5mmol), water (SOmL), and methanol (150mL) were added together. The 

resultant mixture was then refluxed for Ih. The mixture was then cooled, to room temperature, filtered 

through celite, and the celite washed with methanol. The filtrate was then concentrated under vacuum 

and dissoived in ethyl acetate (6()0mL). The resultant solution was then washed with water and brine. 

The organic extract was then dried, filtered and concentrated under vacuum to yield the title compound as 

an oil (9.25g, 100%). 

[00945] Past D. Preparation of 3-(3-tert-butyl-4-methoxy-5-(methoxycarbonyl)phenyiamino) propanoic 

acid. 

[00946] The product from Fart € (16.44g, 69.3mmol) was dissolved in toluene (200mL). This mixture 

was heated to reflux and acrylic acid added overtime (ImL of acrylic acid added every 3h, 5.23rnL total, 

76.2mmol). The resulting mixture was refluxed for 24h. The mixture was cooled and concentrated to 

dryness under vacuum to yield the crude title compound as an oil that was used directly in the next 

reaction. 

[00947] Fart E. "Preparation of methyl 34ert-butyi-5-(2,4-dioxotetrahydropyrimidin-l(2H)-yl)-2-

methoxybenzoate. 

[O094&]The product from PartB (21.43g, 69.3mmoi), urea{10,4g, 173mmol) and acetic acid (glacial, 

200mL) were added together. The mixture was then heated to 120°C for 18.5h followed by concentration 

under vacuum to dryness to an oil. To this oil was added methanol (13mL), and ethyl acetate (350mL). 

The resultant mixture was allowed to stand for 24-48h whereby a precipitate formed. The resulting solid, 

was filtered off and washed with a small amount of methanol (lOmL) and then air dried to yield the title 

compound as a solid (15.26g, 66%). 

[00949]Part F. Preparation of3-tert-buty!-5-(2,4-dk)xotetrahydropyrimidm-l(2'H)-yI)-2-nwthoxy 

benzoic acid. 

[00950] The product from Fart E (4,52g, 13.52mmol), methanol (70mL)5 and tetrahydrofuran (70mL) 

were added together. The mixture was then stirred vigorously until a homogenous solution resulted. 

Once homogenous, a solution of aqueous sodium hydroxide (1.0M, 68mL) was added. The mixture was 

then stirred for 12h, the mixture was then concentrated under vacuum to remove the organic solvent 

followed by the addition of aqueous hydrochloric acid (1.0M, 80mL) that resulted in solid formation. The 
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mixture was then concentrated under vacuum, lb this material was added hydrochloric acid 02M, 

lOOmL) and the resultant material heated to 100°C for 1.5h. The reaction was then cooled and water 

added. The resulting solid was filtered, washed with water, and dried to yield the title compound as a 

solid (3,55g, 82%). 

[00951] Part G. Preparation of 34ert-butyi-5<2,4-dioxotetrahydropyrimidiii- 3 (2H)-yl)-2methoxybenzoyl 

[00952]The product from Part F (2H)-yl)-2-methoxybenzoic acid. (4,01g, 12.7Imrnol) and thionyl 

chloride (40.82mL, 559mmol) were added together. The mixture was then refluxed for 2h, followed by 

concentration under vacuum to provide the product, as a light-yellow solid, 

[00953] Part H. Preparation of 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1 (2H)-yl)-2-methoxy-N-(4-

met;hylsulfonamido)phenyl)benzamide. 

[90954] The product prepared in Part G (0.55g, 1.71 mmole) was dissoived in CH2C12 (35nii) and added 

drop wise to a suspension in CH2CI2 (40ml) containing N-(4-aminopbenyl)methanesulfonamide 

hydrochloride salt. (0.38g, l.71minole) and pyridine (0.41ml, 5,hnmole). The reaction mixture was 

stirred 18h at room temperature. The reaction mixture was filtered and diluted with 400ml CH2Ck The 

organic layer was washed with IN Hi PCI,, 10% NaHC03 and 10% Nad and dried over anhydrous so lid 

sodium sulfate. The drying agent was filtered and the organic layer was evaporated in vacuo leaving the 

title compound as a creme-colored solid (474mg, 57%). !HNMR (300 MHz, DMSO-D6) 5 ppm 1,37 (s, 

9 H) 2.71 (t, J~6.62 Hz, 2H) 2.95 (s, 3 H) 3.77 (s, 3 H) 3.80 (d, 2 H) 7.20 (d, J-9.19 Hz, 2 H) 7.28 (d, 

J=2.57 Hz, I H) 7.33 (d, J=2.94 Hz, 1 H) 7.69 (d, .7-9,19 Hz, 2 H) 9.59 (s, 1 H) 10.35 (s, i H) 10.38 (s, 1 

[00955] Example 23. Preparation of 4-(34ert-butyl-5-(2,4-dicxotetrahydropyriinidin~l (2H)-yl)-2-

hydroxybenzaniido)phenyi methanesuifonate (compound IA-L3-1.19). 

[00956]Part A. Preparation of 4-(teit-butoxycarbonylamino)phenyl methanesuifonate. 

[00957]Tert-butyl-4-hydroxyphenyCarbamate (l.Og. 4.7Smmol) and triethyiamine (O.SOmL, 5.73mmol) 

were combined in dichloromethane (50mL), cooled in an. ice bath and treated with methanesulfonyl 

chloride (0.4ImL, 5.26mmol). The solution was stirred at ambient temperature for 2h, then was washed 

with IM HCi, dried over sodium sulfate, filtered, and concentrated to give 1.2g (87%). 

chloride. 
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[00958] Part B. Preparation of 4-aminophenyl methanesulfonate hydrochloride. 

[00959] The product from Part A (1.2g, 4.18mmoi) was treated with 4 M HCI in dioxane (lOmL) at 

ambient temperature and stin-ed for 18h. The mixture was concentrated and the solid was triturated with 

dichloromethane, filtered, and dried to give 0.855g (92%). 

[00360] Part C. Preparation of 4-(3-tert-hiiiyl-5-(2.4-dioxotelrahydropyrimidin-i(2Ii)-yl)-2-hydroxy 

benzamido)pheny] methanesulfonate. 

[00961] The product from Example 20, Fart F (0.055g, 0.ISmmol) was treated with thionyl chloride 

(0.4mL, 5.4nimol) at 80°C for 35min then concentrated to dryness. This acid chloride was dissolved in 

dioxane- (2mL) and treated with the product from Fart B (0.060gs 0.27inmol) and pyridine (0,037mL, 

0.4Smrnol). The resulting mixture was stirred at 80°C for Ik diluted with IM HCI, extracted into ethyl 

acetate, concentrated and purified by column chromatography on silica gel, eluting with dichloromethane 

followed by 2% methanol/dichloromethane to give 0.055g (64%) of the title compound. !H NMR (300 

MHz, DMSO-D6) 8 ppm 1.39 (s, 9 H), 2.74 (ts 5=6.62 Hz, 2 H) 3.40 (s, 3 H), 3.79 (ts J=6.80 Hz, 2 H), 

7.36 - 7.45 (m, 3 H) 7.76 (d5 J—9.19 Hz, 2 H), 7.90 (d, J=2.21 Hz, 1 H), 10.40 (s, 1 H), 10.58 (s, 1 H) 

13.13 (s, 1 H). 

[00962] Example 24. Preparation of 3-?err~butyl-5-(2,4-dioxotetrahydropyrimidin-l(277)-yl)-2-methoxy-

Ar-methyl-jV-(4-(methyisulfonamido)phenyl)benzamid.e (compound IA-L3-L27). 

[00963],Part A. Preparation of tert-butyl 4-aminophenyl(methyl)carbamate. 

[00964] A mixture ofTV-methyl-4-nitroaniIine (l.OOg, 6.57mmol), di-tert-buty! dicarbonate (2.5lg, 

11.50rnmoi), and DMAP (40mgs 0.33mmol) in dichloromethane (35mL) was stirred at reflux for 2h. The 

reaction mixture was washed with water (20mL). dried over NajSO^ filtered and concentrated under 

vacuum. The residue was dissolved in a mixture of THF (l2mL) and methanol (12mL). To the resulting 

solution was added iron powder (1.50g, 27.0mmol) and a solution of ammonium chloride (0.54g, 

lO.Thnmol) in water (5mL). The mixture was stirred at 70°C for 3h. cooled to room temperature and 

filtered through celite. and concentrated under vacuum. The residue was azeotropically dried using 

toluene (3X) and then triturated with ether to give a solid that was removed by filtration. The filtrate was 

concentrated under vacuum to give the title compound (1.45g( 99%). 
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|00965)Part B. Preparation ofjy-(4-(inethylamino)phenyl)methanesul.fonamide hydrochloride. 

[00966] The product prepared in Fart A(i.45g, 6.S2mmol) was dissolved, in anhydrous dichloromethane 

(25mL) arid treated with pyridine (1.32mL, l<S.31.mmol) and methanesulfonyl chloride (0.57mL. 

7.ISmmol). The resulting solution was stirred at room temperature for 3h> and then poured into G.5M aq. 

HCI (25mL). The layers were separated and the aqueous phase was washed with dichloromethane (2 x 

25mL). The combined organic layers were dried over Na2S04, filtered and concentrated under vacuum. 

Column chromatography on silica gel using 1% methanol in chloroform as the eluent gave tart-butyl 

methyl(4-(methylsulfonamido)phenyl) carbamate (1.31g, 67%), which was dissolved in 4N HCI in 3,4-

dioxane (20mL). The resulting solution was stirred at 40°C for 3 h and concentrated under vacuum. The 

residue was triturated with dichloromethane to give the title compound as a solid that was collected by 

filtration and dried under vacuum (0.99 g, 96%). 

{00967}Part C. Preparation of 3-/er?-butyl-5-(2,4-dioxotetrahydropyrimidb-i(2/r)-yl)-2-me1i>oxy-iV-

methyl-A7-(4-(methylsulfonaniido)phenyi)benzamid.e. 

[00968] The product prepared in Example 22. Fart G (40mg, 0.13mmo!) and thionyl chloride (0.3mL, 

4mmoi) were refluxed for 30min, followed by concentration under vacuum. The residue wa.s dissolved in 

anhydrous ./v'/V-dimetbylacetamide (2mL)> and to the resulting solution was added the product from Part 

B (30mg, 0.13mmol) and pyridine (0.025mL, 0.3immol). The mixture was stin-ed at 80°C for 30min, and 

was partitioned between IN HCI (5mL) and ethyl acetate (3 x 5mL). The organic extracts were 

combined, dried over Na2S04. filtered and concentrated under vacuum to yield a crude product that was 

purified by column chromatography on silica gel eluting with 19:1 MeOH;CHC!3 to give the title 

compound as a colorless solid (45mg, 72%). lH NMR (500 MHz, DMSO-D6) 5 ppm 1.07 (s, 9 H), 2.69 

(t, J-6.1 Hz, 2 H), 2.83 (s, 3 H) 3.33 - 3.38 (m, 5 H) 3.73 (s, 3 H) 6,92 (d,>=8,5 Hz, 2 H) 7.01 (d;.7-9.2 

Hz, 2 H) 7.06 (d, :h2.4 Hz, 1 H) 7.12 (d, J-2.4 Hz, 1 H) 9.52 - 9.73 (m; l H) 10.2S (s, 1 H). 
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[00969] Example 25. Preparation of (N-(4-(3-tert-butyi-5-(3-(butyryioxymethyl)-254-dioxotetrahydro 
pyrimidin-l(2H)-yl)-2-methoxybenzamido)phenyl)methyisuIfonamido)methyl butyrate (compound IA-
L3-1.S8). 

[00970] The product from Example 22, Part G (0.098g, 0.20mmole) was dissolved in DMSO (2ml) and 
treated with potassium carbonate (0.166g, 1.2'0ramoie) and chloromethyl butyrate (041 lg, 3.0mmol). 
The mixture was stirred. 2Oh at room temperature. The reaction mixture was partitioned with ethyl acetate 
and water. The organic layer was washed with brine and dried over anhydrous solid sodium sulfate. The 
drying agent was filtered and the solvent evaporated under vacuum. The residue was purified with silica 
gel eluting with ethyl acetate/hexane (10% to 80%) to give two major fractions. The first fraction was 
purified with silica gel eluting with methanoj/dichloromethane (1% to 3%) to give the title compound as a 
foam (0.014, 10%). 'HNMR (300 MHz, DMSO-D6) 5 ppm 0.88 (m, 6 H) 1.38 (s, 9 H) 1.55 (m, 4 H) 

2.26 (t, J-7.17 Hz, 2 H) 2.39 (t, J-7.17 Hz, 2 H) 2.95 (t J-6.62 Hz, 2 H> 3.14 (s, 3 H) 3.77 (s, 3 H) 3.81 
(t, J-6.62 Hz, 2 H) 5.57 (s, 2 H) 5.68 (s, 2 H) 7.35 (d, J-2.57 Hz, 1 H) 7.38 (d, J-2.94 Hz, 1 H) 7.42 (d, 
J-8.82 Hz, 2 H) 7.79 (df J-8.82 Hz, 2 H) 10.60 (ss 1 H), 

[00971]Example 26. Preparation of (N-(4-(3-tert-butyl-5-(2)4-dioxotetrahydropyrimidin-l(2H)-yI}-2-
methoxybenzamido)phenyl)methylsulfonamido)methyl butyrate (compound IA-L3-1.64). 
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[00972]The product from Example 22, Part Q (0,098g, 0.20mmole) was dissolved in DMSO (Iral) and 

treated with Cesium carbonate (0.209g, 0.64mmole) and bromomethyl acetate (G.123& O.gOmmol}- The 

mixture was stirred 4h at room temperature. The reaction mixture was partitioned with ethyl acetate and 

water. The organic layer was washed with brine and dried over anhydrous solid sodium sulfate. The 

drying agent was filtered and the solvent evaporated under vacuum. The residue was purified by HTP 

group by preparative HPLC on a Waters Nova-Pak© HR C18 6am 60A Prep-Pak® cartridge column 

(40mm x 100mm). A gradient of acetonitrile (A) and lOmM ammonium acetate in water (B) was used, at 

a flow rate of 70mL/mm (0-0.5min 10% A, 0.5-12.0mm linear gradient 10-95% A, 12,0-15.0mm 93% A, 

15.0-17.0mm linear gradient 95-10% A) to give the title compound as a white solid (G,034g, 30%). m.p. 

229-230°C, JHNMR (300 MHz, DMSO-D6) 5 ppm 1.38 (s, 9 H) 2.11 (s, 3 H) 2.72 (t, J-6.80 Hz, 2 H) 

3.15 (s, 3 H) 3.78 (in, 5 H) 5.55 (s, 2 H) 7.30 (d, J=2.57Hz, 1 H) 7.35 (d, >2.57 Hz, 1 H) 7.42 (d, >9.19 

Hz, 2 H) 7.79 (d, 1=8.-82 Hz, 2 Ft) 10.36 (s; 1 H) 10,58 (s, 1 H). 

[00973] Example 27. Preparation of A?-(3-lerz-butyl-5-(2;,4-dioxotetrahydropyrimidin-l(2/i)-yl)-2-

methoxyphenyl)-4-(methyisulfonamido)benzamj'de (compound IA-L4-L9). 

[00974]Part A. Preparation of 2-/er/-buty 1-1 methoxy-4-nitrobenzene. 

[00975] A 1:1 mixture of AcOH and fuming HNOs (0.6mL) was slowly added to a solution of 2-tert-

butylphenol (1 -0g, 6.6mmol) in cyclohexane (3mL) at 0°C. The resulting dark mixture was stirred at 0°C 

for Ih, followed by the addition of hexanes (5mL). The resulting solid was collected by filtration and 

washed with hexanes to give a light greenish solid (0,37g, 29%). The solid was dissolved in. acetone 

(10ml), and to the resulting solution was added K2CO3 (0.3g, 2.2mmol), followed by the drop wise 

addition of Me2S04 (0.27mL, 2.8mmol). The resulting mixture was stin-ed at room temperature 

overnight, and then poured into 1N HCI (20mL). The mixture was extracted with EtOAc (3x 20ml,), 

dried over Na^SO^ filtered and concentrated to provide the title compound as ail oil (0.4g, quant.). 

[00976]Part B. Preparation of i-(3~ferZ-butyl-4-methoxypheny[)dihydropyrimidme-2,4(//i;5^-dione. 

[00977] The product described in Part A was dissolved (0.4g> 1.9mmol) 111 EtOAc (lOtnL) and treated 

with 10% Pd on carbon (50mg). The mixture was stirred at ambient temperature under latm H2 

overnight. The mixture was filtered through celite and concentrated under vacuum to give a crude 
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product that was purified on silica gel. The product was eluted using 1:1 EtOAc:hexanes, and isolated as 

an oil (0.23g} 68%). Acrylic acid (O.lmL, 1.46mmoi) and toluene (lOmL) were added to the isolated oil 

and the resulting mixture was heated at 100°C overnight, and then concentrated in vacuo to give a. dark 

oil. The oii was treated with AcOH (5mL) and urea (0.2g, 3.3mmol), and the mixture was heated at 

120°C for 6h. The mixture was cooled to ambient temperature, poured into water (20mL) and extracted 

with EtOAc (3 x lOmL). The combined organic layers were dried over Na2S04i filtered and concentrated 

under vacuum to give a crude product that was purified by column chromatography on silica gel using 1:1 

EtOAc:hexanes. The title compound was obtained as a colorless solid. (0.144g, 41%). 

[00978]Part C. Preparation of l-(3-/err-butyl-4-hydroxy-5-nitrophenyl)dihydropyrimidme-2}4(ii^3/^)-

dione. 

[§0979] The product prepared in Fart B (LQOg, 3.62mmoI) was dissolved in CH2C12 (25mL) at 0°C and 

treated with a IM solution of BBr^ in CH2CI2 (ISmL. ISmmol). The mixture was stirred at reflux 

overnight and poured into water (SOmL). The mixture was extracted with 3:1 CH^CK'^-PrOH (2 x 

50mL), and the combined extracts were dried overmgSO.*, filtered and concentrated under vacuum. The 

crude pro duct, was purified by column chromatography on silica using 2:1 EtOAc:hexanes to elute the 

product, obtained as a solid (0.60g, 63%), The solid was suspended in AcOH (20mL)> to which was 

added fuming' HNO3 (0.105mL). The resulting solution was stirred at room temperature 1 h and poured 

into ice water (lOOmL). The mixture was extracted with 3:1 CH2Cl2:2-PrOH (2 x 50mL)5 and tlie 

combined extracts were dried overmgS04j filtered and concentrated under vacuum. The residue was 

triturated with ether to give a solid that was collected by filtration (0.40 g, 57%). 

[00980}Pari D. Preparation of ] -(3-amino~5-Zer/-butyI-4-methoxyphenyl)dihydropyrimidine-

2,4{jH,3H)~dlonQ. 

[§0981] The product prepared in P&rt € (0.3 lg, LGlmmol) was dissolved in 1:1 THF:MeOH (50m.L) 

and treated with a 2M solution of trimethylsilyldiazomethane in THF (1.5mL, 3.0mmol). The resulting 

solution was stirred at ambient temperature overnight, and concentrated under vacuum. Tlie crude 

product was purified by column chromatography on silica gel using 1:1 EtOAc:hexanes and a colorless 

solid (0.235g, 72%) was obtained. The solid was dissolved in 1:1 CHjC^MeOH (SOmL), treated with 

10% Pd/C (25mg), and 1he mixture was stirred at ambient temperature under 1 atm H;> for 2h. The mixture 

was filtered through celite and concentrated under vacuum to obtain the title compound (0.215g. quant). 

[08982jPart B„ Preparation ofA,'-(3-feri'~bu^yl-5-(2I4-dioxotetraliydropyr3midm-l(i?//)-y0-2-

methoxyphenyi)-4~iiitrobenzamide. 

[00983] The product obtained hi Fart B (0,215g, 0.74mmo!) was dissolved in anhydrous CH2Ci2 (SOmL) 

and treated with 4-nitrobenzoyl chloride (0,164g, 0.88mmol) and pyridine (0.07rnL, O.BSmmol). The 

resulting mixture was stirred at ambient temperature overnight, washed with water (SOmL), dried over 
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Na2S04, filtered and concentrated under vacuum. The crude product was purified by column 

chromatography on silica gel using 1:1 EtOAc:hexanes to give the title compound (Q.26g, 80%). 
[00984] Part F. Preparation of .Y-(3-fe^butyi-5<2,4-dioxotetrahydropyrimidm-l(2//)-yi)--2-
methoxyphenyl)-4-{methylsulfonamido)benzamide. 
[00985] The product obtained in Fart E (0.26g, G.59mmol) was dissolved in a 2:) mixture of 
CHiC^iMeOH (6mL), treated with 10% Pd on carbon (30mg) and. stirred at ambient temperature under 
I atm H2 for 2!i, filtered through celite and concentrated under vacuum. The residue was dissolved in 
anhydrous CH2C12 (1 OixiL) treated with methanesulfonyl chloride (0.054mL, 0.70mmol) and pyridine 
(0,056mL5 0.70mmol). The resulting mixture was stirred at room temperature overnight, partitioned 
between water (20mL) and 3:1 CH2CI2:2-PrGH (3 x 20niL). The combined organic layers were dried 
over Na2SO^ filtered and concentrated under vacuum. The crude product was purified by column 
chromatography on silica gel using 19:1 CI^CT'.MeOH to give the title compound as a solid. (0.12g, 
42%). NMR.(300 MHz, DMSO-D6) 6 ppm 1.37 <s, 9 H), 2.70 (t, >6.62 Hz, 2 H), 3,10 (s, 3 H), 3.71 
(s, 3 H), 3.76 (t, ,7=6.62 Hz, 2 H), 7.11 (d, >2.57 Hz, 1 H) 7.30 (d, 2 H) 737 (d >2.57 Hz, 1 
H), 8.02 <d, >8,82 Hz, 2 H), 9.86 (s, 1 H) 10.20 (s, 1 H) 10.33 (s, 1 H). 

[00986] Example 28. Preparation ofN-(3-tert-b«tyl-5-(2,4~dioxQtetrahydropyrirmdin-l(2H)~y!)-2~ 
methoxypheny l)-4-(methyLsuIfonylmethyl)benzamide (compound XA-L4-1.10). 

[©09S7] Thionyl chloride (0.3 ImL, 4.2mmoI) and 4-(methyisuifonyIrnethyl)beiizoic acid (0.03g, 
O.Mmmol) were combined and heated at 85°C for 30min then concentrated to dryness. This acid chloride 
was dissolved in N, N- dimethylacetamide (2mL) with the product from Example 27, Part D (0.04lg, 
0.14mmol) and pyridine (0,025mL, 2.2nunol) and heated at 1Q0°C for 20mm, then cooled to ambient 
temperature and diluted with IM HCI. The solid precipitate was isolated by filtration, triturated with 
methanol and dried to give the title compound ) the title compound (0.0175g, 26%). 1H. NMR (300 MHz, 
DMSO-D6) 5 ppm 1,37 (s, 9 H), 2,71 (t, 1=6.62 Hz, 2 H), 2.95 (s, 3 H), 3.72 (s, 3 H), 3.77 (t, J=6.62 Hz, 
2 H), 4.60 (s, 2 H), 7.13 (ds J-2.94 Hz, 1 H), 7.3S (d, J=2.57 Hz, 1 H), 7.56 (d, J-S.09 Hz, 2 H) 8.05 (d, 
>8.09 Hz, 2 H)s 10.03 (s, 1 H), 10,33 (s, 1 H). 
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J00988]Example 29. Preparation of (E)-N-(4-(3-tert-butyi-5~(2,4-dioxotetrahydropyrimL<iin-l(2H)-yi)-2-

methoxystyryl)phenyl)methanesutfonamide (compound IA-L1-1.9). 

[00989] Fart A. Preparation of methyl 3'tert-butyl-2-hydroxy-5-nitrobenzoate. 

[00990]Methyl 3,5-di-tert-buty!-2-liydroxybenzoate (28.66g, 1.08,4mmol) was dissolved with stirring in 

430mL glacial acetic acid and the resulting mixture was treated drop wise with faming nitric acid (90%, 

] 79.26mL). When the addition was complete, the resulting mixture was stirred for 2.5h. The reaction 

mixture was poured into a 2.0L of crushed ice and allowed to stand 30min. Afterwards, 1 .OL of water 

was added and the ice water mixture was allowed to melt. The mixture was then filtered, washed with 

water and dried to provide the title compound (24.57g, 89%). 

[00991] Part B. Preparation of methyl 3-tert~butyI-2-methox.y~5-nitrobenzoate, 

|00992] Methyl 3 ~tert-butyl-2~hydroxy-5-nitrobenzoate (I1.41g, 45.0mmol), potassium carbonate(9,34g? 

67.6mmoI), acetone (2G0mL); and diniethyl sulfate (6.46g, 67,6mmoI) were added together. The resultant 

mixture was then heated to reflux for 16h. The mixture was then filtered and the solid was washed with 

ethyl acetate. The resulting organic liquid was then concentrated under vacuum to an oil and rcdissolved 

in ethyl acetate (6G0mL). The organic solution was then washed with water, dried, filtered and 

concentrated under vacuum to an oil that was then subjected to purification via column chromatography 

(gradient of 5% to 40% EtOAc/Iiexanes) to yield the title compound as Em oil (10.42. 87%). 

[00993] Part C. Preparation of methyl 5-aminO'-3-tert-butyl-2-methoxybenzoate. 

[00994] Methyl 3-tert-buty!-2-methoxy-5-nitrobenzoate (10.42g, 39.0mmo]); iron powder (325mesh, 

10.89g. 195mmol)> ammonium chloride (3,13g, 58,5mmol). water (30mL). and methanol (150mL) were 

added together. The resultant mixture was then refluxed for Ih. The mixture was then cooled to room 

temperature, filtered through, celite, and tlie celite washed with methanol. The filtrate was then 

concentrated under vacuum and dissolved in ethyl acetate (600mL). The resultant solution was then 

washed with water and brine. The organic extract was then dried, filtered and concentrated under vacuum 

to yield the title compound as an oil (9.25g, 100%). 

[00995]Part D. Preparation of 3-(3-tert-butyl-4-metboxy-5-(methoxycarbonyl)phenylamino) propanoic 

acid. 

O 

H 
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[00996] The product from Part C (16.44g, 69.3mmo!) was dissolved in toluene (200mL). This mixture 

was heated to reflux and acrylic acid added over time (ImL of acrylic acid added every 3h, 5.23mL total. 

76.2mnioi). The mixture was then refluxed for 24ft. The mixture was then cooled and concentrated under 

vacuum, to dryness to yield an oil as the crude title compound that was used directly in the next reaction. 

[00997] Part. E. Preparation, of methyl 3~terf-butyl-5-(2,4-dioxotetrahydropyrimidin4(2H)-yl>2-

methoxybenzoate. 

[00998] The product from Fart I) (21.43g, 69.3mmoi), urea (10.4g, 173mmol) and acetic acid (glacial, 

200mL) were added together. The mixture was then heated to 120°C for 18.5h followed by concentration 

under vacuum to give an oil. To this oil was added methanol (13mL), and ethyl acetate (350mL). The 

resultant mixture was allowed to stand for 24-4-8h whereby a precipitate formed. The resulting solid was 

filtered off and washed with a small amount of methanol (1 QmL) and then air dried to yield the title 

compound as a solid (] 5.26g, 66%), 

[00999j Fart F. Preparation of 3-terl:-but>'I-5-(2)4-dioxoteirahydropyrimidin-i(2H)-y!)-2-methoxy 

benzoic acid. 

[001008] The product from FartB (4.52g, 13.52mrnol), methanol (70mL), and tetrahydrofuran 

(7GmL) were added together. The mixture was then stirred vigorously until a homogenous solution 

resulted. Once homogenous, a solution of aqueous sodium hydroxide (3 .OM, 6SmL) was added. The 

mixture was then stirred for 12h, the mixture was then concentrated under vacuum to remove the organic-

solvent, followed by the addition of aqueous hydrochloric acid (1.0M, SOmL) that resulted in solid 

formation. The mixture was then concentrated under vacuum. To this material was added hydrochloric 

acid (I2M, 10QmL) and the resultant material heated to 1()Q°C for 1.5h. The reaction was then cooled and 

water added. The resulting solid was filtered, washed with water, and dried to yield the title compound as 

a solid (3.55g, 82%). 

[001001] Part G. Preparation of 3-tert-butyl-5-(2)4-dioxotetrahydropyrimidin-l(2H)-yl)-2-methoxy-

beuzaidehyde. 

[001002] The product obtained in Fart F (4.07g, 12.71mmol) and thionyl chloride (40.82mL, 559mmol) 

were combined and the mixture was refluxed for 2h. followed by concentration under vacuum to provide 

a light yellow colored solid product The solid was dissolved in tetrahydrofuran (125mL), the solution 

cooled to -7S°C and LiAlH(OrBu)j (IM, 14mL) was added slowly over lOmin while maintaining the 

temperature at -78°C. The mixture was stirred at -78°C for 2h, and tlie reaction was quenched with 

hydrochloric acid (aq., IM, 25mL) at -78°C. The mixture was warmed to room temperature and ethyl 

acetate was added. The layers were separated and the aqueous layer was washed with ethyl acetate. The 

organic extracts were combined and washed with half saturated sodium bicarbonate solution. The organic 

layer was dried, filtered and concentrated under vacuum to yield the title compound as a solid (3.73g, 
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96%). 

[00X003] Part H, Preparation of I-(3-te;1:-biityI-4-metfioxy-5-(4-aitrostyry'}pheny[)dihydro- pyrimidine-

2)4(lH!3H)-dione. 

[001004] The product prepared in Fart G (LOOg, 3.29mmoI) and diethyl 4-nitrobenzyi- phosphonate 

(0.853g, 3.12mmol) were dissolved in dichloromethane (50mL), Solid potassium /erf-botoxide (0.737g. 

6.57mmol) was added portion wise at room temperature. The resultant dark red solution was stirred for 

1.5h at room temperature. IN aqueous HCI (50mL) solution was added and the mixture was stirred 

30min. and then diluted with dichloromethane (SOmL). The resultant organic layer was separated and 

dried. The material was purified by column chromatography on silica gel using 99/1 

dichloromethane/metlianol as eluent to obtain the title compoimd as a solid (1.12g, 80%). 

[001005] Fart I. Preparation of Preparation of (E)-N-(4-(3-tert-butyl-5-(2,4-dioxotetrahydro- pyrimidin-

l(2If)-yl)~2--medio xyslyryl)pbenyl)methanesuifonamide. 

[001006] The product obtained in Part H (Llg, 2.60mmol): iron (0.725g, 12.99rnmoi), and ammonium 

chloride (0.208g ? 3.90mmol) was added to a mixture of tetrahydrofuran (40rnL), ethanol (40mL) and 

water (12mL). The slurry was heated to 90°C for 45min, and then cooled to ambient temperature. The 

solution was filtered through a pad of celite (lOg), washed with ethanol (20mL), and the filtrate 

conccntrated under vacuum to a solid. The resulting solid was dissolved in ethyl acetate (100mL)_. and 

the solution was washed with water (SOmL) and dried, over Na-^SO/,. The drying agent was filtered off 

and the solvent removed under vacuum to give the aniline adduct as a yellow solid (830mg). 

[001007] The solid (830mg, 2.109mmol) was dissolved in dichloromethane (SOmL), and pyridine 

(0.512mL, 6.33mmol) and methanesulfonyl chloride (O.lSlmL, 2.32mmol) were added and the resulting 

solution was stirred at room temperature 16h, Dichloromethane (lOOmL) was added followed by 

extraction with a IN a.q. HCI. solution (2 x 5QmL). The organic layer was dried, concentrated under 

vacuum and purified by column chromatography on silica, gel using 98/2 CH2CyMeOH to provide the 

title compound as a solid (480mg, 39%, two steps), oi.p, = 260-261 °C (trans-isomsr) !H NMR (500 

MHz, DMSO-dg): 8 ppm 1.37 (s, 9H), 2.71 (t, J=6,7Hz>2H), 3.01 (s, 3H), 3.75 (s, 3H), 3.79 (t, J=6.6Hz, 

2H), 7.13 (d, J=16.5Hz, IH), 7.15 (d, J=2.4Hz, 2H), 7.23 (d, J=8.5Hz, 2H), 7.25 (d5 J-16.5 Hz, IH), 7.51 

(d, J=2.4Hz, 1H); 7.61 (d, J-8.6H2,2H), 9.80(bs, IH), 10.30 (s, IH). (tratis-isomer). 
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[001068] Example 30. Preparation of (Z)-N-(4-(2-(3-tert-butyl-5-(2,4-dioxoteti-ahydropyrimidin-I(2H)-

yl)-2-methoxyphenyl)-l-chlorovinyl)phenyI)methanesulfonamide (compound IA-L1-1.3). 

O 

[001009] Part A. Preparation of diethyl hydroxy(4-nitrophenyl)methyiphosphonate. 

[00? 010] The title compound was prepared as described in Taylor, WP, et... Ai, Bioorg. Med. Chem. 

4:1515-1520 (1996). 4-Nitrobenzaldehyde (3.0g, 19,85nimol) and diethyl phosphonate (2,74g; 

I9.85mmol) were combined and treated with a 0.5N solution of sodium mefhoxide in methanoi 

(0.993mL, 0.496mrnol). The resulting red-orange solution was stirred 12h at room temperature. The 

reaction mixture was extracted with dichloromethane (20mL) followed by ha}f saturated ammonium 

chloride (20mL). The organic layer was separated, dried and concentrated under vacuum to provide the 

title compound as a semi-solid (5.1g. 89%). 

[00X011] Part B. Preparation of diethyl chloro(4-nitrophenyl)methylphosphonate. 

[001012] The product prepared in Part A (SOOmg, 1.729mmol) was dissolved in dichloromethane 

OOmL) and treated with triphenylphosphine (998mg, 3.80mmol), followed by N-chlorosuccinimide 

(462mg, 3.46mraol). The mixture was stirred at room temperature for 18h, The solution was 

concentrated under vacuum and the residue was purified by column chromatography using silica gel 

eluting with a 1/1 mixture of hexanes/ethyl acetate to provide the title compound as an oil (262rag, 49%). 

[901013] Part C. Preparation of (Z)-N-(4-(2-(3-tert-butyl-5-(2)4-dtoxotetrahydropyrimidm-l(2H)-yl)-2-

raethoxyphenyl)-1 -ch!orovinyi)phenyl)methanesuifor! amide. 

[001014} The product prepared in Example 29. Part G (100mg, 0.329mmole) was treated with the 

product obtained from Part B using the procedures described in Example 29, Part II and Example 29, 

Part I to provide 39mg of the title compound. !H NMR (300 MHz, DMSO~d6): 8 ppm 136 (s, 9H), 2.71 

(t, J=6.8Hz; 2H), 3.06 (s, 3H), 3.71 (s, 3H),3.78 (t, J=6.8Hz> 2B)? 7.23 (d, 1=2.6 Hz, IH), 7.27 (s, IH), 

7.28 (dj J~8.6Hz, 2H), 7.48 (d, J=2.6 Hz, IH), 7.78 d, J=8.8 Hz, IH), 10.Q5(s5 IH), 10.34 (s, IH). 
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[001015] Example 31. Preparation of (E)-l-(3-tert-butyl-5-(4-fiuoro5t>'ryl)-4-methoxyphenyl) 

dihydropyrimidine-254(lH,3H)-dione (compound IA-L1-1.12). 

[001016] The title compound was prepared according the procedures described in Example 29, Fart H 

and Example 29, Part I using the product obtained in Example 29, Fart G (50mg, 0.164rnmol) and 

diethyl 4-fiuorobenzylphosphonate (40.5mg, O.l64mmol). The title compound was obtained as a solid 

(30mg, 46%). 5HKMR(300 MHz, DMSO-d^): 5 ppm 1.37 (s} 9H), 2.72 (t, J=6.6Hz, 2E), 3.76 (s, 3H), 

3.79 (t, =6.6Bz, 2H), 7,21 (m, 4H), 7.30 (d, J=16.3Hz, IH), 7.53 (d, J=2.6Hz, IH), 7.73 (m, 2H), 10.35 (s, 

IH). 

[001817| Example 32. Preparation of (Z)-N-(4-(2~(3-tert-bufyI-5-(2,4-dioxotetrahydropyrimidin-l(2H)-

y])-2-methoxyphenyl)-l-fluorovinyl)phenyl)methanesulfonamide (compound IA-L1-1.4). 

[001018] Part A. Preparation of diethyl fluoro(4-nitrophenyi)rriethyiphosphonate. 

[001019] The title compound was prepared as described in Taylor, WP, et. Al, Bioorg. Med. Chem. 

4:1515-1520 (1996). The product from Example 30, Fart A (SOGmg, 1.729mrnoI) was dissolved in 

dichloromethane (IGmL) and treated by drop wise addition of (diethylammo)sulfur trifluoride (DAST) 

(2.5mL, 38.9mmol). The mixture was stirred at room temperature for 18h. A solution of haif saturated 

sodium phosphate monobasic (20rnL) "was added followed by dichloromethane (2GmL) addition and 

separation of the resulting organic phase, The organic solution was dried and concentrated under 

vacuum, and then subjected to column chromatography using silica gel eluting with a. If I mixture of 

hexanes/ethyl acetate to provide the title compound as an oil (215mg, 43%). 

[001020] Fart B. Preparation of (Z)-N~(4~(2-(3-tert-butyI-5-(2,4-dioxotetrahydropyrimidm-l(2H)-yl)-2-

O 
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methoxyphenyl)-l-fluorovinyl)phenyl)methanesulfonamide. 
[003021} The product prepared as described in Part A(!00mg5 0.329mmole) was treated with the 
product prepared in Example 29, Fart G (96mg, G.329mmo!e) according to the procedures described in 
Example 29, Part H and Example 29, Fart I to provide 53rng of the title compound as a 1/1 mixture of 
cis/trans isomers. Reverse phase HPLC chromatographic separation using a 40-100% gradient of 
acetonitrile in 0.1% aqueous trifiuoroacetic acid, provided the title compound as a solid (20mg). lH NMR 
(300 MHz, DMSO-d6): 8 ppm 1.37 (ss 9H), 2.71 (t i=6.8Hz, 2H), 3.06 (s, 3H), 3.77 (s, 3H), 3.78 (m, 
2H), 6.62 (d, J-40,4Hz, IH), 7.18 (d, J-2-SHz, IH), 7.30 (d, J=8.4Hz, 2H)t 7.55 (d, J-2.6Hz, IH), 7.75 
(4 J=8,8Hz, 2H), 10.08 (s, IH), 10.33 (s, IH). 

|001022] Example 33. Preparation of (E)-N-(4-(2-(3-tert-biityl-S-(2,4-dioxotetrahydropyrimidin-I(2H)-
yl)-2-meChoxyphenyl)-1 -fluorovinyl)phenyl)metlianesuifonamide (compound IA-L1-1.5), 

[001023] Reverse phase HPLC chromatographic separation of the 1/1 mixture of ci s/trans isomeric 
material (53mg) from Example 32, Part A using a 40-100% gradient of acetonitrile in 0.1% aqueous 

trifiuoroacetic acid provided the title compound as a solid (16.5mg). !'HNMR (300 MHz, BMSO-d.fi): 8 
ppm 1.33 (s, 9H), 2.60 (t, J=6.6Hz, 2H), 3,01 (s> 3H), 3.57 (t, J=6,6Hz: 2H) 3.79 (s, 3H), 6.46 (d, 
J=2I.3Hz, IH). 6.87 (d, J=2.2Hz, IH), 7.3.4 (m, 3H), 7.36 (ds J-g.SHz, 2H), 10.02 (s, IH). 10.24 (s, IH). 

[001024] "Example 34. Preparation of (E)-N-(4-(3-tert-butyl-S-(2,4-dioxotetrahydropyriraidm4(2H)-yl)-
2-methoxystyiyl)~2-flttoropbeiiyi)methanesuifonamide (compound IA-L1-1.26) 

[001025] Pari A. Preparation of 4-(bromomethyl)-2-fluoro-l-nitrobenzene, 
[001026] (3-Fjuoro-4-nitrophenol)me'thanoi (1.24g, 7.25mmoS) was dissolved in dichloromethane 

O 
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(25mL) and treated with triphenylphosphine (2.2&lg, 8.70mmol) followed by N-bromosuccinimide 

(1.548g, 8.70mmoi). The mixture- was stirred at room temperature for 2h. Water (SOmL) and 

dichloromethane (40mL) were added, and the organic layer was separated and dried. The solution was 

concentrated under vacuum and purified by column chromatography using silica gel eluting with a 5/1 

mixture of hexanes/ethyl acetate to provide the title compound as a solid (1.27g, 75%), 

[001027] Part B. Preparation of diethyl 3-fluoro-4-nitrobenzylphosphonate. 

[081.028] The product prepared in Part A (1.27g, 5.43mmol) was aided to triethyl phosphite (SmL, 

54.3mmol) and the solution heated to 120°C for lhr, After cooling, the excess triethyl phosphite was 

removed by heating under vacuum and die residue subjected to column chromatography on silica gel 

using 99/1 dichloromethane/methanol as eluent to obtain tlie crude title compound as an oil (800mg). 

[001029] Part C. Preparation of (E)-N-(4-(3-l;ert-butyl-5-(2,4-dioxotetTahydropyrimidin-l(2H)-yl)-2-

methoxystyryl)-2Tluoropheayl)methanesulfonam.ide. 

[001030] The product described in Example 29, Part G (533mg, 1.751mrnole) was treated with the 

product described in Part B (510mg, 1.75i.mmole) according to the procedures described in Example 29, 

Paii H and Example 29, Part I to provide 8Gmg of the title compound. NMR (300 MHz, DMSO-ds): 

5 ppm 1.37 (s, 9H), 2.71 ft, J=6.5Hz, 2H), 3.05 (s, 3H), 3.76 (s, 3H), 3.79 (t, J=6.6Hz, 2H)S 7.18 (m, 2H)S 

7.36 (d, J= 16.5Hz, IH), 7.39 (m, IH), 7.44 (m, IH), 7.52 (d, J=2.6Hz, IH), 7.63 (m, IH), 9.65 (s, IH), 

1035 (s. IH). 

[001031} Example 35. Preparation ofN-(4-(2-(3-tert-butyl-5-(2,4-dioxotetraliydropyrimidin-l(2H)-yl)-

2-methoxyphenyl)cyclopropyl)phenyl)methanes"ulfon.amide (compound IA-L8-L1). 

[001032] The product obtained as described in Example 29, Parti (30mg, 0.064mmol) was dissolved in 

tetrahydrofuran (2mL) and treated with 0.95mL of a 0.67M ether solution of diazomethane (0.636mmol) 

followed by palladium acetate (0.7mg; 0.003 Immol). The mixture was stirred for30 min at room 

temperature followed by removal of the solid by filtration and concentration of the filtrate. The filtrate 

was purified by column chromatography on. silica gel using 98/2 dichloromethane/methanol as eluent to 

obtain, the title compoimd as a solid (21.6mg„ 70%). m.p. 265~266°C. NMR (300 MHz. DMSO-d{)): 5 

ppm 1-33 (s, 9H) 1.50 (m, 2H)t 2.13 (m, IH), 2.27 (m, IH), 2.69 (t, J=6.6Hz: 2H), 2.94 (s, 3H), 3.63 (s, 

O 

H 

215 



3H), 3.74 (t5 J=6.6Hz, 2H),6.84 (d, J=2.6Hz, IH), 7.04 (d, J=2.6Hz, IH), 7.14 (d, J=S,8Hz, 2H), 7.20 (d, 

J=8.8Hz) 2H), 9.60 (s> IH), 10.29 (s9 IH). 

[001033] Example 36. Preparation ofN~(4~(34ert-bmyJ-5H%4-dioxotetrahydropyrimidio-] (2H)-yl)-2-

methoxyphenethyl)phenyi)methanesulfonamide (compound IA-L5~2-l.i). 

[§010341 The product obtained as described is Example 29, Fart I (4!5mg, 0.88mmol) was dissolved in 

methanol (3QmL) and treated with 50mg of 10% palladium on carbon. The slurry was stirred for 48h at 

room temperature under latm of hydrogen. The reaction mixture was filtered through celite and 

concentrated in vacuo to provide the title compound as a solid (23Omg, 55%). m.p, 233-234nC. lH NMR 

(300 MHz, DMSO-dg): 8 ppm 1.34 (s, 9H), 2.68 (t, 3-6.8Hz, 2H), 2.86 (ss 4H), 2.93 (s, 3H), 3,70 (m, 

2H), 3.74 (s. 3H), 7.11 (m, 4H), 7.23 (m, 215), 9.59 (s, IH), 10.29 (s,), 

[001035] Example 37. Preparation of (E)-N-(4-(3-tert~butyl-5-(2,4"dioxotetrabydropyrirnidin-l(2H)-

yI)styryi)phenyl)methanesuSfonamide (compound XA-L 1-1.16) 

[001036] Part A. Preparation of methyl 3-tert-butyl-5-(chIorocarbonyI)benzoate. 

[001037] A mixture of 3-tert-butyl-5-(methoxycarhonyl)benzoic acid (9.18g, 38.9mmoi, prepared by the 

method of Carter st. at, W02005021500A1), thionyl chloride (75mL) and 1 drop of DMF in toluene 

(2G0mL) was heated at reflux, for 2h, cooled and concentrated. The residue was azeotroped with toluene 

(3 x SOmL )and dried under high vacuum to give the title compound as an off-white waxy solid (9.9g, 

quantitative yield). 

1001038] Part B, Preparation of methyl 3-(azidocarbony!)-5-tert~butylbenzoate. 

O 
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[001039] To the product of Part A (9.9g} 38.9mmol) in acetone (200ml) was added at a fast, drip a 

solution of sodium azide (10.12g, 156mmol) dissolved in water (20mL). The mixture was stirred for 2h 

and diluted with EtOAc. The organic layer was washed with H20, saturated brine, dried (Na2SO^), 

filtered and concentrated to give the title compound as a white solid (9.9g, 97%). 

[001040] Fait C. Preparation of methyl 3-amino-5-tert-butyIbenzoate. 

[001041] The product from Part B (9.9g, 37.9mmol) in toluene (1 OOmL) was heated at reflux for Ih and 

concentrated to give tlie intermediate isocyanate which was dissolved in DME (60ml.) treated with 8% 

HCI (15QmL) and stirred for 16h, The mixture was concentrated and tlie residue was dissolved in water, 

neutralized with solid sodium bicarbonate and extracted 3 x lOOmL with EtOAc. The organics were 

combined, washed with saturated NaCl, dried (Na2804), filtered and concentrated. The crude product 

was chromatographed on silica eluting with 2:1 hexane/EtOAc to give the title compound as an oil (2.7g, 

35%). 

[001042] Part D. Preparation of methyl 3-tert-butyl-5-(2,4-dioxotetrahydropyrirrJdin-l(2H)-yl)-2-

methoxybenzoate. 

[001043] A mixture of the product of Part C (2.34g, 11.29mmol) and acrylic acid (2.32ml, 3 3.9mmol) in 

toluene (60ml) was heated at reflux under nitrogen for 24h, cooled, and concentrated. The resulting 

residue was then treated with urea (2.03g, 33.9mmol) in acetic acid (35ml) and heated at 120°C for 24h, 

cooled and concentrated. The residue was azeotroped 3 x 50ro.L with toluene and dissolved in lOOmL of 

EtOAc. The organic layer was washed with dilute aqueous NaHCO.^, H2O, saturated brine, dried 

(Na2S04), filtered and concentrated to give tlie title compound as a white solid (2.1g, 61%). 

[001044] Part E. Preparation of 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidm-I(2H)-yl)beii2oic acid, 

[001045| A mixture of the product from Part D (l.Sg, 5.91mmoi) and IM NaOH (29.6ml, 29.6mmol) in 

MeOH (15ml) and THF (J5mL) was stirred for 24h and concentrated. The residue was treated with 

50mL of IM HCI and extracted into EtOAc. The EtOAc layer was washed with H->0, saturated brine, 

dried (Na2SO.0, filtered and concentrated to give a white solid. This intermediate urea was combined 

with 20mL of concentrated HCI and heated at 100°C for Ih, cooled and diluted with 75mL of ice water to 

give a white powder which was collected by filtration and dried to constant mass to give the title 

compound (1.6g, 93%). 

[001046] Part F. Preparation of (E)-N-(4-(3-tert-butyl-5-(2,4-dioxotetral'iydropyrimidin-i (2H)-yl) 

styryl)phenyl)methanesulfonamidc. 

[001047] The product described in Part E was treated with thionyl chloride and lithium tri-tert-

butoxyaluminum hydride according to procedures described in. Example 29, Part G to produce 3 -tert-

bu.tyl-5-(2,4-dioxotetrahydropyrixnidin-l(2H)-yi)benza!dehyde. The aldehyde was treated with diethyl 4-

nitrobenzylphosphonate according the procedures described in Example 29, Part H and Example 29, 
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Pari I to provide the title compound (85mg). !H NMR (300 MHz, DMSO-dg): 6 ppm 1.32 (s, 9 H) 2.72 

(t, 3=6.43 Hz, 2 H) 3.01 (s, 3 H) 3.82 (t, 1=6.62 Hz, 2H) 7.18 - 7.25 (m, 5 H) 7.39 (s, 1 H) 7.46 (s, 1 H) 

7.58 (d, J—8.46 Hz, 2 H) 9.84 (s, 1 H) 10.37 (s, 1 H). 

[001048] Example 3S. Preparation of (Z)-N-(4-(2-(34ert»l>uSyl»5-(2,4-dioxotetr^iydropyrimidm4(2H)-

yi)-2-methoxyphenyi)-l-methoxyvinyl)phenyi)methaiiesulforianHcie (compound 1A-L1-1..17). 

[001049] Pari.A, Preparation of l~{di,metboxymethy])-4-iiilTobenzene. 

[001050] A flask equipped with a magnetic stir bar and vigreux column was charged with 4--nitro-

benzaldehyde(5.0g, 33-lmmoi), pyridiniump-toiuenesuifonate (1.66g, 6.62mmoi), trimethoxymethane 

(3.5lg, 33.1mmoI) and methanol (lOOmL). The mixture was heated at 50°C for 12h and was concentrated 

in vacuo. The residue was redissolved in EtOAc and washed with aq. NaOH (IM), I:TO and brine. The 

mixture was dried (Na2S04), filtered and concentrated in vacuo to yield the title compound as a clear, 

light yellow oily product (6.36g s 97%). 

[001053} Part B. Preparation of diethyl methoxy(4-nitrophenyl)methylphosphona.te. 

[001052] Tlie product from Part A (3.0g, 1.5.2mmoI) and triethyl phosphite (2.53g, 15,2mmol) were 

dissolved in dichloromethane (30rnL) under a nitrogen atmosphere, cooled to -20°C and treated with drop 

wise addition of boron trifluoride etherate (2,27g, l6mmol). The mixture was allowed to slowly wann to 

room temperature overnight with stirring. Water was added and the resulting mixture was stirred 5min, 

separated and the organic layer was dried (Na2S04), filtered and concentrated in vacuo to a solid residue. 

The residue was purified on silica gel (100% EtOAc to 3% CHsOH/EtOAc) to yield the title compound as 

a light yellow oily product (3.78 g, §2%), 

[001053] Fart C. Preparation of (Z)-N-(4-(2-(3-tert-butyl-5-(2»4-dioxot6tr^iydropyrimidin-l(2H)-yl)-2-

methoxyphenyl)-l-methoxyvinyl)phenyl)methanesulfonamide. 

[001054] The product obtained according to the procedure described in Example 29, Part G (400mg, 

J .314mmole) was treated with tlie product obtained in Part B (399mg) L314mmo!e) according to die 

procedures described in Example 29, Part H and Example 29, Part i to provide the title compound 

(17mg s 6%). NMR (300 MHz, DMSO-dg): o ppm 1.36 (s, 9 H) 2.71 (t, J=6.62 Hz, 2 H) 3.05 (s, 3 H) 

H 
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3.58 (s, 3 H) 3.75 (s, 3 H) 3.76 - 3.81 (m, 2 H) 6.25 (s, 1 H) 7.11 (d, J=2.57 Hz, 1 H) 7,27 (d, J=8.46 Hz, 2 

II) 7.60 (d, J-S.B2 Hz, 2 H) 7.67 (d, J=2.57 Hz, 1 H) 9.96 (s, 1 H) 10.32 (s, 1 H), 

[001G55J Example 39. Preparation of(E)-l~(3-tert~butyl-4~methoxy-5~styrylphenyl)dihydro-

pyrimidme-2,4(1H.3H)-dione (compound iA-LI-1.18). 

[001056] The product obtained according to procedure described in Example 29, Part G (50mg, 

0,164irimole) was treated with diethyl benzy iphosphonate (0.034m3. 0.164mmole) according to the 

procedure described in Example 2-9, Part H to provide the title compound (13mg . 19%). :H NMR (300 

MHz, DMSO-dfi): 5 ppm 1.37 (s, 9 H) 2.72 (i9 J=6.62Hz, 2 H) 3.76 (s, 3 H) 3 JO (t, J-6.80 Hz, 2 H) 7.16 

- 7.18 (m51 H) 7.21 - 7.23 (m5 1 H) 7.29 - 7.33 (ra, 2 H) 7.36 - 7.43 (m, 2 H) 7.54 (d, .1=2.57 Hz, 1 H) 

7.64 (d, J—7.35 Hz, 2 H) 10.35 (s, 1 H). 

[001057] Example 40. Preparation of (E)-l-(3-tert-butyl-4-rriethoxy-5-(4-inethoxystyryl)phenyl) 

dihydropyrimidme-2,4(3H,3H)-dione (compound IA-L1-1.14). 

O 

[001058] The product obtained according to procedure described, in Example 29, Part G (50mg, 

0.164mmoJe) was treated with diethyl 4-methoxybcnzylphosphonate (0.028ml 0.164mmole) according to 

the procedure described in Example 29, Part H to provide the title compound (4mg , 4%). 5I-J NMR (300 

MHz, DMSO-d6): 5 ppm 1.37 (s, 9 H) 2.71 (t, J=6.62 Hz, 2 H) 3.70 - 3.81 (m, 8 H) 6.96 (d, >8.82 Hz, 2 

H) 7.13 (d, J-2.21 Hz, 1 H) 7.15 (d; JM2.57 Hz, 2H) 7.50 (d, J=2.57 Hz, 1 H) 7.58 (d, J=8.46 Hz, 2 H) 

.10.34 (s, 1 H). 
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[001059] Example 41A. Preparation of (E>N-(4-(3-tert-butyl-5-(2}4-dioxo-3,4-dihydropyrimjdSn-

1 (2H)-yl)-2-methoxystyryl)phenyl)methanesulfonamide (compound IB-Ll-l.l). 

[001060] Part A, Preparation of (E)-methyl 3-tert-butyl-2-metb.oxy-5-(3-(3-metiioxyacn'loyi)ureido) 

benzoate. 

[001061] The product obtained as described m Example 29, Part € (2.0g> B.43mmol) was dissoived in 

30mL of N,N-dimethylacetamide and cooled to -2S°C. A O.SMolar solution of E-3-methoxyacryloyl 

isocyanate in benzene (21.9mL, 10.96mmol) was added drop wise and the resulting solution was stirred at 

ambient temperature for 4h, and then poured into water. The product was extracted into dichloromethane, 

washed with brine, dried over sodium sulfate, filtered and evaporated under vacuum to give the title 

compoimd, 

[001062] PartB. Preparation of methyl 3-tert-butyl~5-(294-dioxo-3,4~dihydropyrimidm-l(2H)-yI)-2-

methoxybenzoats. 

[001063] The product from Part A (3.1g, 8.51mrnol) was dissolved in ethanol (60mL). To this solution 

was added a mixture of concentrated sulfuric acid (6mL) and water (60mL), The heterogeneous mixture 

was heated at 100°C for 3h. The ethanoi was removed under vacuum, and then the aqueous solution was 

extracted with dichloromethane and evaporated to dryness. This residue was purified by column 

chromatography on silica gel. eluting with 1% methanol/dichloromethane to yield tlie title compound 

(1.23g, 44%). 

[001064] Part €. Preparation of 3-tei1~bMyl-5-(2./^d]oxo~3.4--dihydropyrfmidm~iC2H>yI)-2-methoxy 

benzoic acid. 

[001065] The product from PartB (1.23g, 3.7mmol) was taken up in ethanoi (5mL) and IM sodium 

hydroxide solution (IGmL) and stirred at ambient temperature for 18h. The solution was acidified with 

IM HCI and the resulting solid was filtered and dried to give the title compound (0.945 g,80%). 

[001.066] PartB, Preparation of 3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-l(2H)-yI)-2-methoxy 

benzaldehyde. 

[001067] The product from Part C (0.945 g, 2.97mmol) was taken up in thionyl chloride (4.5mL) and the 

mixture was heated at 80°C for 40mm. After evaporation to dryness, the acid chloride was dissolved in 

dry THF (8mL) and cooled to -7S°C. AIM solution of lithium tri-tert-butoxyaluminum hydride in THF 
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(3 .OraL, 3 .Ommol) was added drop wise. After 45mm the cold reaction was quenched with 1M HCI 

(5mL). extracted into ethyl acetate, and purified by column chromatography on silica gel, eluting with 

dichloromethane followed by 1% methanol/dichioromethane to give the title compound (0.635 g ,71%). 

[001068] Fart E. Preparation of (E)-l-(3-tert.-butyl-4-methoxy-5-(4-nitrostyryl)phenyl)pyrimidine-

2,4( 1 B,3H)~dione. 

[001069] The product of Part D (0.634g, 2.1mmol) and diethyl 4-nitrobenzylphosphonate (0.573g, 

2. Iraraol) were combined in dichloromethane (25mL) at ambient temperature. Potassium tert- butoxide 

(0.494g, 4.4mmol) was added portion wise and the resulting red/brown heterogeneous mixture was stirred 

for 1.5b. This mixture was quenched with 1MHC1 (15mL), poured into water and extracted into ethyl 

acetate, and the crude product was purified by column chromatography on silica gel, eluting with 1% 

methanol/dichioromethane to give the title compound (0.735g, 83%). 

[001070] Part F. Preparation of (E)-l-(3-(4-aminostyryl)-5-teit-butyl-4-methoxyphenyl')pyrimidme-

2,4(1 H,3H)-dione. 

[001071} The product from Fart E (0.735g, 1.74romol), ammonium chloride (0.14g, 2.62mmol), and 

iron (0.487g, 8,72mmol) were combined in a solution of ethanol (1 OmL), water (5mL), and Tiff 0 OmL) 

and heated at 75°C for Ih. The mixture was filtered through diatomaceous earth, rinsing well with THF 

and concentrated to give the title compound. 

[001072] Part G. Preparation of (E)-N-(4«(3»tert"-butyl-5-(2s4-d.ioxo~3;4-dihydropyrixnidm-l (2H)-yi)-2-

methoxystyryl)phenyl)methanesulfonamide. 

J001073] The product from Part F (0.683gs 1.75mrnol) and pyridine (0.564mL. 6,98mmoi) were 

combined in dichloromethane (15mL) at ambient temperature. Methane sulfonylchloride (0,163mL, 

2.1mmoi) was added drop wise and the solution was stirred for 18h. Hie mixture was poured into IM 

HCI and extracted into dichloromethane, concentrated, and purified by column chromatography on silica 

gel. eluting with 1%. 2% methanol/dichioromethane. Trituration from dichloromethane provided a solid 

that was filtered and dried to give the title compound as a colorless powder (0.465g . 57%). !Ii NMR 

(300 MHz, DMSO-D6) 5 ppm 1.38 (s, 9 H), 3.03 (s, 3 H), 3.79 (s, 3 H) 5.65 (d9 J=7.72 Hz, 1 H), 7.17 -

7.28 (m, 5 H), 7,58 - 7.70 (ra, 3 H). 7.75 (d, J=7.72 Hz, 1 H), 9.86 (s, 1 H), 11.42 (s, I H). 
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[0010741 Example 41B. Preparation of (E)-N-(4-(3-tert-biityl-5-(2,4-dioxo-3,4-dihydropyrimidin-

I(2H)-yl)-2-methoxystyryI)pbenyl)ra.etbanesulfonamide (compound IB-Ll-l.l). 
H 

[O01O75| Part A. Preparation of N-(4-ethyiiylphenyl)methanesiiIfonamide, 

[001076] In a 2L, 3-neck round-bottom flask equipped with an overhead stirrer was added 4-

ethynylaniJine (30g. 256mmo!) and pyridine- (42.5ml, 525mmoi) in dichloromethane (512ml) to give an 

orange solution. The mixture was cooled to S°C and methanesulfonyl chloride (19.96ml, 256mmol) was 

added drop wise over 1 Smin. The reaction solution was stirred at 5°C for 2h and washed with IM 

aqueous HCI (3x25OmL). Hie dichloromethane layer was then washed sequentially with saturated 

aqueous NaHCOj, water, and saturated aqueous N'aCf. The dicMoromethane layer was dried over sodium 

sulfate and treated simultaneously with decolorizing charcoal for 3Drain, the solution then filtered through 

Celite and the filtrate was concentrated, The pink/orange solid was dissolved in a minimal amount of hot 

ethyl acetate (50-75mL) and slowly diluted with hexanes (5OO-60Oml) to give orange crystals that were 

collected by filtration and dried to provide the title compound (40.Og, 80%). 

[001077] Fart B. Preparation of (E)-4-(methylsuifonamido)styrylboronic acid. 

[001078] (Reference; Org. Prep. Proa Jnt, 2004, 36. 573-579) To a flask was added borane-methyl 

sulfide complex (8.03mL. SSmmol) followed by tetrahydrofuran (].6mL) and the mixture then cooled to 

0°C. (lR)-(+)-alpha-pinene (26.2mL, 3 69mmoI) was then added drop wise (over 3 Omin) to the ice-cooled 

solution. The mixture was then stirred at 0°C for Ih followed by stirring 2h at room temperature. The 

resulting thick white slurry was cooled to -4G°C in a dry ice/acetone bath, followed by the addition of the 

product from Part A (15.0g, llmmol) dissolved in 60mL of THF. drop wise over 3Omin. After the 

addition was complete, the mixture was stirred for an additional hour at -35°C, then Ih at room 

temperature. The light yellow solution was then cooled to 0°C and acetaldehyde (61.4mL, 108Smmo!) 

added, then the mixture refluxed at 50°C for 18h. The solvent was then removed under vacuum to 

provide an orange syrup, to which water (t I5mL) was added and the heterogeneous mixture stirred for 3fr 

at room temperature. The light yellow solid generated was collected and washed with water (250rnL) 

then dried in a vacuum oven overnight. The resultant material was then dissolved in boiling acetone 

(190mL), which, provided a homogenous yellow solution, followed by removal of the solution from 

heating and tlie addition of hexanes (365ml) over Smin time, A white solid formed in the solution and the 

'O' 
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mixture was stirred until the solution cooled to room temperature, then the white solid was collected and 

dried in a vacuum oven for Ihr to provide the title compound (12.1 g, 85%). 

[0010791 PsrtC. Preparation of 2-tert-butyi-4-nitrophenoi. 

[001080] To a vigorously stirred solution of 2-tert-butylphenol (10g, 66.6mmol) in heptane (67ml) was 

added at a fast drip a solution of 70% nitric acid (4.25ml, 66.6mmol) diluted with water (4.25mi). The 

resulting dark red/brown mixture was stirred vigorously for 2h. The suspended solid was collected by 

filtration washed with hexane (3OOmL), water (200mL) and once again with hexane (2O0mL) to give a 

cocoa colored powder that was dried to constant mass (4.65g1 35,6%). 

[001081] PartD. Preparation of 2-bromo-6-t©rt-bufyl-4-nitrophenol. 

[001082] A solution of the product from Part C (l.Og, 5.12mmoi) in glacial acetic acid (10.25mL) was 

treated portion wise with pyridine hydrobromide perbromide (1.80g, 5.63mmoi) followed by stirring at 

room temperature for 2h. Additional pyridiniom hydrobromide perbromide (3.6g) was added in two 

portions and after another 3h of stirring, the reaction was complete. The mixture was poured into ice 

water, and tire mixture treated widi a small amount of sodium sulfite. The resulting solid was filtered and 

dried under vacuum to give the title compound as a brown solid (L40g. 100 %). 

[001083] Part E. Preparation of l-bromo-3-tert-butyl-2-methoxy-5-nitrobenzerie. 

[00X084] A solution of the product from. Part D (1.40g, 5.1lmmol) in 10:1 t-butylmethylether-methanol 

(25.5mL) was treated widi 2.0M iitmethylsilyldiazometbane in ether (5. ImL, I0.21mmol)s followed by 

stirring at room temperature for I Sh. The mixture was concentrated under vacuum to afford a yellow oil> 

which was purified by silica gel column chromatography eluting with EtOAc/hexanes to give the title 

compound as a yellow oii (] .36g, 92 %). 

[001085] Part F, Preparation of tert-butyl 3-bromo-5-tert-butyl-4-methoxyphenyIcarbamate. 

[001.086] A solution of the product from 'Part E (960mg, 3.33mmoi) in methanol (17mL) was treated 

with 5 % platinum on sulfided carbon (lOOmg), followed by hydrogenation under balloon pressure for 3h, 

and then filtered through celite and concentrated under vacuum to afford the 3-bromo-5-tert-butyl-4~ 

methoxyaniline as a yellow oil (860mg, 3.33mmol, 100%). A solution of this material in THF (17mL) 

was treated with, di-tert-biityl dicarbonate (SOOmg. 3.66mmol) followed by warming at reflux for 2h. 

Concentration under vacuum afforded a beige solid, which was purified by silica gel column 

chromatography eluting with EtOAc/hexanes. Solid was triturated with hexanes, collected by filtration, 

and dried under vacuum to give the title compound as a nearly white solid (S90mgs 75 %). 

[001087] Part G. Preparation of (E)-N-(3~bromo-5-tert-butyl-4-methoxyphenylcarbamoyl)-3-

methoxyacrylamide. 

[001088] The product from Part F (2.0g, 5,58mmol) was dissolved in dichloromethane (1 OmL) and 

trifiuoroacetic acid (5mL) added. The solution was stirred at room temperature for Ih followed by 
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concentration under vacuum and the addition of 10% aqueous sodium bicarbonate (SOmL), followed by 

extraction with ethyl acetate (3 x SOmL). The combined organic extracts were dried and concentrated to 

provide a residue that was dissolved in lOmL of N,N-dirnethylacetamide and cooled to -25°C. A 0.5 

molar solution of E-3-methoxyacryloyI isocyanate in benzene (20.3mL. 11.16nimol) was added drop wise 

and the resulting solution was stirred at ambient temperature- for 4h, and then poured into water. The 

product was extracted into dichloromethane, washed with brine, dried over sodium sulfate, filtered and 

evaporated under vacuum to give the title compound. 

[001089] Part H. Preparation of l-(3-bromo-5-tert-butyl-4-methoxyphenyl)pyrimid.ine-2,4(ll-L3H)-

dione. 

[001090] The product from Fart G (2.15g, 5.58mmol) was dissolved in ethanol (lOmL). To this solution 

was added a mixture of concentrated sulfuric acid (1 roL) and water (,10mL). The heterogeneous mixture 

was heated at 100°C for 2h. The ethanol was removed under vacuum, and then the aqueous solution was 

extracted with dichloromethane and evaporated to dryness. This residue was purified by column 

chromatography on. silica gel, eluting with 1% methaiiol/dichloromethane to yield the title compound 

(1.35& 69%), 

[0010911 I. Preparation of (E)-N-(4-(3-tert-butyl-5-(2,4-dioxo~3,4-dihydropyrimidm--i(2H>y0-2-

methoxystyjyl)phenyl)melj,ianesulfonamide. 

[001092] The product from Part H (S.Og, 22.65mmol), the product from Part B (5.9Gg, 24.46mmol)s 

1,1 ,-bis(di-tert-butylphosphino)ierrocene palladium dichioride (0.738g, i.l32mmol), and potassium 

phosphate (9.62g, 45.3mrool) were dissolved in a mixture of tetrahydrofuran (12SmL) and water (32mL). 

Nitrogen gas was bubbled, through, the resultant mixture for 10 min followed by heating the solution at 

50°C for Sh in darkness. The reaction was allowed to cool to room temperature followed by the addition 

of saturated aqueous ammonium chloride (50mL), water (200mL), and the solution extracted with 

dichloromethane (600mL). To the organic extract was added magnesium sulfate, and 3-mercaptopropyl-

functionalized silica gel (20 g) and the resultant solution stirred in darkness for 1 Sh. The solids were then 

removed by filtration and the filtrate concentrated under vacuum and subjected to silica, gel column 

chromatography using a 99/1 to 99/2 dichloromethane/methanol gradient to provide the title compound 

(7.4 g, 70%), lU NMR (300 .MHz, DMSC-D6) 5 ppm 3.38 (s? 9 H), 3.01 <s, 3 H), 3.79 (s, 3 H) 5.65 (d, 

j-7.72 Hz, 1 H)f 7.17 - 7.28 (m, 5 H); 7.58 - 7.70 (m, 3 H)J 7.75 (d. J=7.72 Iiz, 1 H), 9.86 (s, I H). 11.42 

(s, 1 H). 
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[001093] Example 42. Preparation of (E)-N-{4-(3-tert-butyl~5-(5-fluoro-2,4-dioxo-3,4-dihydro-

pyrimidin-l(2H)-yl)-2-methoxystyryl)phenyl)methanesulfonamide (compound IB-L1-1.2). 

[001094] Part A. Preparation of methyl 3-tert-butyI-5-(5-fluoro~6-methoxy-254-dioxotetrahydro-

pyrimidin-l(2H)-yl)-2-methoxybenzoate. 

[001095] The fluorination procedure was peiformed as described in Lai, GS, et aL J. Org Chem., 

60:7340-7342 (1995). The product from Example 41 A, PartB (0.42g, l,26mmoi) and Selectfluor™ 

(0.672g5 1.9mmol) were combined in a mixture of acetonitrile (8mL) and methanol. (ImL) and heated at 

90°C under N2 for 5h. The solution was diluted with water, extracted into ethyl acetate, washed with 

sodium bicarbonate solution, concentrated and purified by column chromatography on silica gel to give 

the title compound (0.138g, 29%). 

[0(H096J Part B, Preparation of methyl 3-tort-butyl-5~(5-fluoro-2,4-dioxo~3,4-dihydropyrhnidm-l(2H)-

yl)-2-methoxybenzoat:e. 

[001097] The product from Fart A (0.134g5 G.SSmmol) and triethyiamine (ImL) were combined in 

methanol (4mL) and stirred at ambient temperature for ISh. The solution was quenched with IM HCI, 

extracted into dichloromethane arid concentrated to give tlie title compound (0.113g. 92%). 

[001098] Part C. Preparation of 3-tert-biityl-5-(5-fluoro-2J4-dioxo-3!4-dihydropyrimidin-l(2H)~yl>2-

methoxybenzoic acid. 

[001099] The product from Fart B (0.113g, 0.32mmol) was treated as described in Example 41A, Fart 

C to give the title compound (O.GSSg, 81%). 

[001100] Part D. Preparation of 3-tert-butyl-5-(5-fluoro-2,4-dioxo-3,4-dihydropyrimidin-l(2H)-yl)-2-

methoxybenzaldehyde. 

[0011011 The product from Fart C (Q.QSSg, 0.26mmol) was treated as described in Example 41 A, Fart 

I) to give tlie title compound (0.075g, 90%). 

[001102] Fart E. Preparation of (E>l-(3-tert-butyl-4-methoxy-5-(4-nitrostyryI)phenyI)-5-

fluoropyrimidine-2,4(lB,3H)-dione. 

[001103J The product ofPart D (0.075g, 0.23mmol) was treated as described in Example 41.A. Part E 

O 

O' 
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to give Q.077g (75%). 

[00X104] Pari F. Preparation of (E)-l-(3-(4-ammostyryl)-5-tert-butyi-4-methoxyphenyi)-5-

fluoropyrim idi ne-2,4( 1 H,3 H)~dione. 

[001105} The product ofPart E (0,077g, 0.ISmmol) was treated as described in Example 41A, Part F 

to give tlie title compound (0.07 lg. 94%). 

[001106] Part G. Preparation of (E)-N-(4-(34ert4^utyl~5^^5Tluoro~2,4-dioxo•-3,4-dihyd^opyrimidm-

l{2H)~yiy2-rne^hoxystyryI)pIlenyl)methaneslI!fonamide. 

[001107] The product of Part F (0.071g, 0.17mmol) was treated as described in Example 41A5 Fart G 

to give the title compound (0.0482, 57%). !HNMR(30Q MHz.. DMSO-D6): 5 ppm 1,38 (sf 9 H), 3.01 (s? 

3 H), 3.79 (s, 3 H) 7.19 - 7.27 (m, 5 H)s 7,62 (d, J-8.82 Hz, 2 H), 7.66 (d, J-2.57 Hz, 1 H), 8.25 (d, 

J—6.99 Hz, IH), 

[®011(!8] Example 43. Preparation of N-(4-((3-teit-butyl-5-(234-dioxoietrahydropyrimidin-l(2H)-yl)-2-

methoxyphetfyl)ethynyl)-3~methylphenyl)methanesulfonaniide (compound IA-L2-1.9), 

[001109] Part A. Preparation of 2-tcil-huiyf 4-nitrophenol. 

[001110] To a vigorously stirred solution of 2-tert-butyIphenol (I0g, 66.6mmol) in heptane (67ml) was 

added at a fast drip a solution of 70% nitric acid (4.25ml, 66.6mmol) diluted with water (4.25mi). The 

resulting dark red/brown mixture was stirred vigorously for 2h. The suspended solid was collected by 

filtration washed with hexane (300mL), water (200mL) and once again with hexane (2OOmL) to give the 

title compound as a cocoa colored powder that was dried to constant mass (4.65g, 35.6%). 

[001111] PartB. Preparation of2-tert-butyl-6-iodo-4-nitrophenoi. 

[001312] To the product from Part A (4.5g, 23.05mmol) dissolved in MeOH (120ml) and water (30mL) 

was added iodine moriochioride (I,i55ml, 23.05mmol) drop wise over a period of 1 Omin. The, mixture 

was stirred for 2h and diiuted into IL of water and allowed, to stand overnight. The solid material was 

collected by filtration and washed 3 x SOmL with, water and dried under vacuum, overnight to give tlie title 

compound as atan solid (7.14g, 96%). 

[001113] Part C. Preparation of l-tert-buty!-3~iodo~2-methoxy~5-nitroben.zene, 

£0011.14} To an ice bath cooled solution of the product from Part B (5.5g, 17. l3mmol) in MTBE (15ml) 

in a SOmL pressure vessel was added 2.0M TMS diazomethane (12.85ml, 25„7rmnol) followed by drop-

wise addition of methanol (1 .OmL) resulting in calm bubbling. The vessel was sealed and stirred at room 

O 
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temperature for 16h, cooled and the pressure was released. The solution was partitioned between EtOAc 

and water. The organic layer was washed with I .OM HCI, saturated potassium carbonate solution, and 

saturated NaCi. The organic layer was dried over sodium sulfate, filtered and concentrated to give the 

title compound as a red oil that was used without purification (5.4g, 84%). 

[001115} PartB. Preparation of3-tert-butyl-5-iodo-4-metfioxyaniIine. 

[001116] A mixture of the product from Part C (5.80g, 17.31mrn.oi), ammonium chloride (1.389g, 

26.0mmot), and iron (4.83 g, 87mmoI) in THF/MeOH/water (2OOmL total, 2/2/1) was refluxed for2h, 

cooled and filtered through Ceiite. The filtrate was evaporated and tlie residue was partitioned between 

water and EtOAc. The organic layer was washed with saturated brine, dried with sodium sulfate, filtered 

and evaporated to give the title compound as a brown oil (5.28g, 100% yield). 

[001117] Fart E. Preparation of l-(3-tert-buty!-5-iodo-4-methoxyphenyl)dihydropyrimidine~ 

2,4(lH,3H)-dione. 

[001138] The product from Fart P (S.2g, 26,9mmoI) was treated with acrylic acid (5.53ml, Slmmol) and 

stirred overnight, to give an extremely viscous mixture. The mixture was treated with acetic acid (60mL) 

and urea (7.3g 120mmoi), heated at 120°C for 24h, cooled and concentrated. The residue was azeotroped 

3 x lOOmL with toluene to give a brown/tart solid. The solid was suspended in a mixture of 50mL EtOAc 

and lOOmL of saturated NaHCOj and stirred for 30min to neutralize any remaining acetic acid. The solid, 

was collected by filtration and washed repeatedly with 50mL portions of water and finally with 3:1 

hexane/EtOAc (SOmL) to give the title compound as an off-white solid that was dried to constant mass 

(7.1&66%). 

[001119] Part F. Preparation ofN-(4-iodo-3-methylphenyl)methanesu!fonamide. 

[001X20) A solution of 4dodo-3--methylaiitiine (4.37gI 18.75mmo'.) in CITCL (2,5ml) was treated with 

pyridine. (6.07mL 75mmol) followed by drop wise addition of methanesulfonyl chloride (1.607ml, 

20.63mmoi) to give a reddish/orange mixture. Tlie mixture was stirred for 2h, concentrated and diluted 

with EtOAc. The EtOAc layer was washed with IM HCI, water, saturated NaCI, dried (Na2S04) and 

filtered. The EtOAc filtrate was treated with activated charcoal for 3Omin at 50°C and filtered through a 

lOg silica plug and concentrated to give the title compound as a light yellow solid (5.5g, 94%). 

[001121] Part G. Preparation ofN--(3-niethyl-4-((trimethylsilyl)ethynyi)pheny3)metha.nesulfonamide. 

1O01122'| A mixture of the product from Part F (3.1 lg, lOmmol), copper(I) iodide (0.067g, 0.35mmol), 

dichlorobis(triphenylphosphine)palladxum (II) (0.35lg, 0.50mmol), triethyiamine (6.97m!, SO.Ommol) 

and trimethylsilyl acetylene (1.684ml, 12.0mmol) in acetonitrile (50ml) was purged with bubbling N2 for 

Smin and heated under N2 at 80°C for 30min. The reaction mixture was poured into 200mL of EtOAc 

and partitioned with water adding enough IM HCI to bring the pH to 1. The mixture was stirred 

vigorously for 15min and the layers were separated. The EtOAc layer was washed sequentially with 1.0% 
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aqueous NaHCOs, water, and saturated NaCl. dried over Na2S04 and filtered. The filtrate was treated 

with 2.0g of Silicycle Si-thiol silica gel, stirred for 2h and filtered though a 1 inch pad of silica gel. The 

filtrate was concentrated and the residue was flash chromatographed on silica eluting with 9:3 

hexane/EtOAc —> 3:1. hexane/EtOAc to give the title compound as a beige solid (2.7g, 96%). 

[001123] Part H. Preparation of N-(4-ethynyl-3-methylpheny])methanesulfonamide. 

fDDI 124) The product from Part G (1,13g, 4.01mmol) in MeOH (20.07ml) was treated with lMNaOH 

(8.43ml, 8.43mmol), stirred for Ih, partitioned into EtOAc/water and carefully acidified to pH 3 with IM 

HCI. The EtOAc layer was washed with brine, dried (Na2S04) and concentrated to give the title 

compound as a tan solid (820mg, 98%). 

(001125] Fart I. Preparation of N-(4-((3-tert-butyl-5-(234-dioxotetrahydropyrimidin-l(2H)-yi)-2-

methoxyphenyl)ethynyi)-3-methylphenyl)methanesulfonamide. 

[001126] A mixture of the products from Part E (1.38g, 3.43iiimol), Fart H (0.79g, 3,78mmol), 

copperfl) iodide (0.023 g, 0.12mmol) dichlorobis(triphenylphosphine)palladium (II) (0.12g, 0.172mmol) 

and triethyiamine (2.392ml. 17.16mmol) in acetonitrile (60ml) was purged with bubbling N?. for Smin and 

heated in an oil bath under N2 at 80°C for 20min. The reaction mixture was poured into 400mL of warm 

EtOAc end partitioned with water adding enough. IM HCI to bring the pH to 1. The mixture was stirred 

vigorously for 15min and the layers were separated. The EtOAc layer was washed sequentially with 10% 

NaHCOs, water, and saturated NaCl. The organic layer was dried (Na2S04), and filtered. The filtrate 

was treated with 4.0g of Silicycle Si-thiol silica gel, heated at gentle reflux for 2k cooled and filtered 

though a linch pad of silica gel. The filtrate was concentrated to a yellow solid that was recrystailized by 

dissolving in hot EtOAc/MeOH (270mL/3QmL), reducing the volume to 3 OOmL and allowing to cool. 

The resulting precipitate was collected by filtration and recrystailized a second time to give the title 

compound as a white solid (760rng, 46%), m.p. >280° €. 'H NMR (300 MHz, DMSO-.D6) 5 ppm 1.35 

(s, 9 1-1)2.46 (s, 3 H) 2.70 ft 7-6.62 Hz, 2 H) 3.05 (s, 3 H) 3.77 (1, >6.62 Hz, 2 H) 4.04 (s5 3 H) 7.08 (dd, 

>8.46, 1.84 Hz, 1 H) 7.14(5, I H) 7.25 (d,>2.57 Hz, 1 H) 7.36 (d, 7=2.57 Hz, I H) 7.50 (d, >8.46 Hz, 

1 H) 9.99 (s, 1 H) 10.36 (s, 1 H), 
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[001127] Example 44. Preparation of N-(4-((34ert-bntyl-5~(2,4-dioxotetrahydropyrimidin-l(2H)-yl) 

phenyi)ethynyl)-3-chlorophenyl)methanesulfonamide (compound IA-L2-1.3). 

[001128] Part A. Preparation of methyl 3-tert-butyl-5-(ehlorocarbonyl)benzoate. 

[001129] A mixture of 3-tert-butyl-5-(methoxycarbony!)benzoic acid (9.18g, 3B.9mmol, prepared by the 

method of Carter et ah, W02005021500A1), thionyl chloride (75mL) and 1 drop of DMF in toluene 

(200mL) was heated at reflux for 2h, cooled and concentrated. The residue was azeotroped with toluene 

(3 x SOmL) and dried under high vacuum to give the title compound as an off-white waxy solid (9.9g. 

quantitative yield). 

[001130] PartB. Preparation of methyl 3-(azidoearbonyl)-5-teit-biitylbenzoate. 

[001131] To the product of Fart A (9.9g, 38.9mmoI) in acetone (200ml) was added at a fast drip a 

solution of sodium azide (10.12g, 156mmol) dissolved in water (20mL). The mixture was stirred for 2h 

and diluted with EtOAc. Tlie organic layer was washed with FLO, saturated brine, dried (NajSC^), 

filtered and concentrated to give tlie title compound as a white solid (9.9g, 97%). 

[001132] ParfcC. Preparation of methyl 3-amino-5-tert-butylbenzoate. 

[001133] The product from Fart B (9.9g; 37.9m.mol) in toluene (lOOmL) was heated at reflux for Ih and 

concentrated to give the intermediate isocyanate which was dissolved in DME (60mL) treated with 8% 

HCI (150mL) and stirred for 16h. The mixture was concentrated and the residue was dissolved in water, 

neutralized with solid sodium bicarbonate and extracted 3 x lOOmL with EtOAc. The organics were 

combined, washed with saturated NaCl, dried (Na2S04), filtered and concentrated. The crude product 

was chromatographed on silica eluting with 2:1 hexane/EtOAc to give the title compound as an oil (2.7g, 

35%). 

[001134] PartB. Preparation of methyl 3~tert-butyl-5-(2.4-dioxotetrahydropyrimidm-l(2H)-yi)-2~ 

methoxybenzoate. 

[001135] A mixture of the product ofPart C (2.34g, ll,29mmol) and aciylic acid (2.32ml, 33.9mmol) in 

toluene (60ml) was heated at reflux under nitrogen for 24h, cooled and concentrated. The resulting 

residue was then treated with urea (2.03g, 33,9mmol) in acetic acid (35ml) and heated at I 20°C for 24h, 

cooled and concentrated. Tlie residue was azeotroped 3 x SOmL with toluene and dissoived in IQOmL of 

EtOAc. The organic layer was washed, with dilute bicarbonate, H20, saturated brine, dried (Na2S04), 
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filtered and concentrated to give the title compound as a white solid (2>lg# 61%). 

[001136] Part E. Preparation of 34ert-butyl-5-(2,4-dioxotetrahydropyrirnidm- l(2H)-yl)benzoic acid. 

[001137] A mixture of the product from Fart D (l.Sg, 5.91mmol) and IMNaOH (29.6ml, 29.6mmol) in 

MeOH (1.5ml) and THF (15mL) was stirred for 24h and concentrated. The residue was treated with 

SOmL of IM HCI and extracted into EtOAc. The EtOAc layer was washed with H20, saturated brine, 

dried (Na2SO.O, filtered and concentrated to give a white solid. This intermediate urea was combined 

with 20mL of concentrated HCI and heated at 10QcC for 1 h, cooled and diluted with 75mL of ice water to 

give a solid that was collected by filtration and dried to constant mass to give the title compound as a 

colorless powder (!.6g, 93%). 

[001138] Part F. Preparation of 3-tert-butyl-5-(2,4-4ioxotetrahydropyrimidm-l(2H)-yI)benzaIdehyde. 

[001139} A solution of the product ofPart E (0.8g, 2.76mmol) in sulfurous dichloride (25mL) was 

heated at reflux for 1,5h, cooled and concentrated. The residue was azeotroped 3 x 25mL with toluene to 

give a white powder. This acid chloride was dissolved in anhydrous THF (25mL), cooled to -78°C under 

nitrogen and treated drop wise with IM lithium tri-tert-botoxyaluminum hydride (3,03mL, 3.03mmol) in 

THF. The solution was stirred at -78°C for 3h and quenched cold with IM HCI, warmed to ambient-

temperature and extracted 3 x 25mL with EtOAc. The organic extracts were combined, washed with 

water, 10% bicarbonate, saturated brine and dried with sodium sulfate. Tlie EtOAc was filtered and 

concentrated to give the title compound as a white solid (0,77g, quantitative yield). 

[001140] Part G. Preparation of l-(3-tert-but.yl»5-ethynyiphenyi)dihydropyrimidine-2,4(lH>3H)-dione. 

[001141] A mixture of the product from Part G (913mg, 3mmol), dimethyl I -dlazo-2-oxopropyS 

phosphonate (749mg, 3.90mmol; prepared by the method ofOhira, Syn. Comm. 19 (3&4) 561-564 

(1989), and potassium carbonate (829mg, 6.00mmol) in MeOH (20ml) was stirred for 16h and carefully 

acidified with IM HCI. The mixture was extracted 2 x SOmL with CH->Ci2, The organics were combined, 

washed with water, saturated NaCl, dried (Na2504), filtered and concentrated. The crude product was 

purified via silica gel chromatography eluting with 20:1 (CH2Cl2/MeOH) to give the title compound as a 

white solid (415mg, 46%). 

[001142] Part II. Preparation of N-(4-((3-tert-butyl-5-(2,4-dioxotetrahydropyrimidm-l(2H)-yl) 

pheny])ethynyi)-3-chlorophenyI)methanesu]foriamide. 

[001143] A mixture of the product from Part G (40.5mgs 0.ISmmol), copper(I) iodide (1.4mg, 7.5pmoI), 

bis(triphenylphosphine)pal.ladium.(II) chloride (5.26mg, 7.50{imol). N-(3-chloro-4-iodophenyl) 

methanesulfonamide (52.2mg, 0.158mmol, prepared, from 3-chloro-4-iodo aniline by the method of 

Example 43, Part F) and triethyiamine (0.105ml, 0.750mrnol.) in acetonitrile (2ml,) was combined in a 

sealed microwave 5mL tube and purged with N2 bubbling for Smin. The mixture was heated by 

microwave at 70°C for Smin, cooled and concentrated. The crude material was purified on a 4g silica 
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cartridge eluting with 99.5:0.5 CH2Ci2/MeOH --> 97:3 CITCh/MeOH. Hie desired fractions were 

combined and concentrated. The material was triturated in a minimal amount of EtOAc and the white 

solid was collected by filtration and dried to give the title compound (28mg, 39%). m.p. 278-28G°C. !H 

NMR (300 MHz, DMSO-D6) 5 ppm 1.31 (s, 914) 2.72 (t >6,62 Hz, 2 H) 3.12 (s, 3 H) 3.82 (t, 7=6.62 

Hz, 2 H) 7.20 (dd,,7-8.46, 2.21 Hz, 1 H) 7,35 (s, 2 H) 7.38 - 7.46 (m, 2 H) 7.66 (d, J-8,46 Hz, 1 H) 10.31 

(s, 1 H) 30.41 (s, 1 H). 

[001144] Example 45. Preparation of N~(6-((3-tert~butyl-5-(2,4-dioxotetrahydropyrimidin-l(2H)-y])-2-

methoxyphenyl)ethynyl)pyridin-3-yl)methanesulfonamide (compound IA-L2-1.25). 

[001.145] Fart A. Preparation of N-(64odopyridm-3-yl)methanesulfonamide. 

[001146] To a solution of 6-iodopyridm-3-amine (1.077gm. 4.90mmole) in dichloromethane (40ml) and 

pyridine (1.98ml, 24.49mmole) at ice bath temperature was added methanesulfonyl chloridc (0.401ml, 

2.444mmole). The mixture was allowed to warm to room temperature and stir four days. The reaction 

mixture was treated with 5% acetic acid and allowed to stir 20min at room temperature. The organic 

phase was washed with water (2x50ml), dried (MgS04) and concentrated in vacuo. The residue was 

slowly added in portions to rapidly stirred water (100ml) and the resulting solid collected by filtration, 

washed with water and dried in vacuo to give the title compound (Q,7287g, 49.9%), 

[001147] Part B. Preparation, of N-(6-((trimethylsilyl)ethynyl)pyridin-3-yl)methanesulfonamide. 

[001.148] The product from Part A (566mg, 1.899mmole) was combined with copper (1) iodide (17mg, 

0.089mmole) and bis(triphenylphosphrae) palladium (II) chloride (73mg, 0.104mmole) in a pressure tube. 

Anhydrous acetonitrile (17ml) added followed by triethyiamine (1.323ml, 9.49mmole). Nitrogen was 

bubbled through the resulting yellow suspension with stirring for Smin then added trimethylsilyl 

acetylene (0.526ml, 3.80mmole). The vessel was immersed in a pre-heated oil bath at 80°C. The reaction 

mixture was allowed to stir with heating for 2h then cooled to room temperature and transferred to a 

round bottom flask. The voiatiles were removed in vacuo and the brown residue fractionated by 

(fiash)silica gel chromatography (ethyl acetate/hexanes) to give the title product (0.4539g, 89%) as a tan 

O 
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solid. 

[0011491 Fart C. Preparation of N-(6-ethynylpyridin-3-yl)methaneswlfonamide. 

[001150] The product from Part B (0.533gm. 1.984mmole) was dissolved in methanol (17ml) and a 2N 

sodium hydroxide (2ml, 4.17mmole) solution was added drop wise at room temperature. The mixture 

was allowed to stir Ih. The reaction mixture was concentrated in. vacuo. The residue was partitioned 

between ethyl acetate and water and the pH adjusted to neutral with glacial acetic acid. The organic 

phase was diluted with additional ethyl acetate then washed several times with brine and concentrated in 

vacuo to give the title compound as a tan solid (0.3266g. 84%), 

[001151] Fart D. Preparation of N~(6-((3-teit-butyl-5~(2>4-dioxotetrahydropyrimidm-i(2H)-yI)-2-

methoxyphenyl)cthynyI)pyridm-3-yl)methanesulfonamide. 

[001152] The product from Part C (75mg, 0.382minole) was combined with the product obtained as 

described in Example 43, Part E (146mg, 0.363rnmole). copper (1) iodide (7.42mg, 0.039mmole) and 

bis(triphenylphosphine) palladium (II) chloride (18.24mg, 0.026mmoie) in a heavy wall glass tube and 

the vessel sealed with a septum crimp cap. Under an atmosphere of nitrogen added anhydrous acetonitrile 

(1 Oml) followed by triethyiamine (0.266ml, 1.91 Immole). Nitrogen was bubbled through the resulting 

brown suspension for 5min and then the tube was immersed in a pre-heated 80°C oil bath. Tlie reaction 

was monitored by LC/MS. Three additional aliquots of the alkyne (a total of 71mg? 0.362mmole) each in 

THF (Iml), were added via syringe over the course of 8h. The reaction mixture was subsequently poured 

into 150mi of warm (4S°C) ethyl acetate, partitioned with brine (75ml ) and allowed to stir 15min. The 

aqueous phase was extracted with ethyl acetate (2x25ml) and the combined organic phase dried (MgS04) 

and filtered. The filtrate was treated with a gram of Siiicycle Sithiol silica gel and heated under nitrogen 

with stirring for 9Omin. The silica gel was removed by filtration and after concentration in vacuo the 

crude product isolated as a pale orange solid. The title compound (0.1315gm, 73.1%) was obtained as an 

off white solid by (flash) silica gel. chromatography using a step grad ient of ethyl acetate in hexanes 

followed by methanol in dichloromethane. m.p, 191-192.5°C (d). 5H NMR (300 M.Hz5 DMSO-D6) 8 

ppm 1.35 (s, 9 H) 2.70 (t, .7-6.62 Hz, 2 II) 3.12 (s; 3 H) 3.78 (t, ,7-6.62 Hz, 2 H) 4.07 (s, 3 H) 7.30 (d, 

.7=2.94 Hz, 1 H) 7.40 (d, J-2.57 Hz, 1 H) 7.65 (d, J=l .47 Hz, 2 H) 8.44 (s: 1 H) 10.29 - 10.34 (m, 1 H) 

10.38 (s, 1 H). 
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[001153] Example 46, Preparation of N-^-^^ert^utyl-ST^-dioxotetrahydropynmidiri-l^H^yl/^-

methoxyphenyOethynyl^-^rifiuoromethyOphenyl^iiethanesulfonamide (compound IA-L2-1.18). 

O 

[001154] Part A. Preparation of N-(4-bromo-3-(trifiuoromethyl)phenyl)methajriesulfonamide. 

[001155] The title compound was prepared by the reaction of 4-bromo~3-(trifiiioromethyi)aniliiie with 

methanesulfonyl chloride as described in Example 45, Part A. 

[001156] Fart B. Preparation of N-{3-(trifluoromethYl)-4~((trimethylsi]yl)ethynyl}phenyI)methane 

sulfonamide. 

[001157] The product from Part A (2.00gm. 6.29mmole) was combined with triphenyiphosphine 

(0.21 Igm, 0.805mmoie) and palladium (II) acetate(0.099gm, 0.440mmole) in a 250ml round bottom flask 

equipped with a condenser ^nd the reaction was performed as described by W.B Austin et al, J. Org. 

Chem., 46 (11):2280 (1981). Toluene (40ml) was added followed by triethyiamine (80ml) and 

trimethylsilyiacetylene (4.41ml. 31.4mmole). The resulting yellow solution was purged with nitrogen for 

5min at room temperature. The reaction mixture was heated under nitrogen in an oil bath at 80°C for 24h. 

Cool to room temperature and filter. The filtrate was concentrated in vacuo and the residue 

chromatographed on silica gel (ethyl acetate-hexanes) to give the title compound as a tan solid 

(1.4554gm, 69%). 

[001158] Part C, Preparation of K-(4-ethynyl-3-(trifluoromethyl)phenyl)methanesulfonamide. 

[001159] The product from Part B (0.378gm, 1.126mmole) was dissolved in methanol (8ml) and treated 

with potassium carbonate (0.322gm. 2.331mmole) at room temperature. After 90min the reaction mixture 

was partitioned between ethyl acetate and dilute HCI. The organic phase was water washed then dried 

(MgS04) and concentrated in vacuo. The residue was purified by silica gel chromatography (ethyl 

acetate-hexane) to give the title compound as a clear oil, which slowly crystallizes on standing (Q.2502g, 

84%). 

[001160] Part B. Preparation of N-(4-((3-tert-butyl-5-(2_,4--dioxotetrahydropyrnni<im-l(2H)-yl)-2-

methoxyphenyl)ethynyi)-3-(trifhioromethy{)phenyl)methanesulfonamide. 

NH 

O u 
O 
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[001161] The product from Fart C (0.2502gm, 0.950mmoie) was treated with the product obtained as 

described in Example 43, Part E (0.364gm; 0.905mmole) as detailed in Example 45, Part IX The title 

compound (0.3195g, 65.7%) was obtained as a white solid by trituration of the crude product with ether-

diehtaromethane. m.p. 257.5-26I°C (d). !H NMR (300MHz, DMSO-D6) a ppm 1.35 <s, 9 H) 2.71 (t, 

>6.62 Hz, 2 H) 3.14 (s, 3 H) 3.78 (t, >6.43 Hz, 2 H) 4.03 (s, 3 H) 7.29 (d, >2.57 Hz, 1 H) 7.34 (d, 

>2.57 HE, 1 H) 7.48 - 7.56 (m, 1 H) 7.60 (s, 1 H) 7.83 (ds >8.09 Hz, 1 H) 10.37 (s, 1 H) 10.45 (s, 1 H). 

[001162] Example 47. Preparation of N-[4-(acetyl-methanesuIfonyl-ammo)-phenyl}-3-tert-butyI-5-(2,4-

dioxo-tetrahydro-pyrimidin-1 -yl)-2-methoxy-benzamide (compound IA-L3-1.69). 

[001163] Part A. Preparation of 3-tert-buty]-5-(2.4-dioxotetrahydropyrimidin-l(2H)-yl)-2-i-nethoxy-

benzoyi chloride. 

[001164] The product from Esample 29, Part F, (2H)-yI)-2-methoxybenzoic acid (4.07g, 12.71mmol) 

and thionyl chloride (40.82mL, 559mmol) were added together. The mixture was then refluxed for 2h, 

followed by concentration under vacuum to provide the product as a light-yellow solid. 

[001165] Pas-t B. Preparation of N-[4-(acetyl-methanesulfonyl-amino)-phenyl]-3-tert-butyI-5-(2,4-dioxo-

te-fcrahydro-pyrimidin-l-yl)-2-met!ioxy-benza.rnide. 

[001.166] The product obtained from Part A (0.073g, OJ.Smmofe) was dissolved in pyridine (2ml) and 

treated drop wise with acetic anhydride (0,042mL, Q.45mmoI). The mixture was stirred 3h at room 

temperature. The reaction mixture was concentrated in vacuo and the residue was dissolved in ethyl 

acetate (25ml), The organic layer was washed with aq. HCL aq, NaHCOj. brine, and dried over 

anhydrous solid sodium sulfate. The drying agent was filtered and the solvent evaporated under vacuum 

giving the title compound as a white solid (55mgs 68%). mp 228-229°C. IH NMR (300 MHz, DMSO-

D6) 5 ppm 1.38 (s, 9 H) 1.92 (s, 3 H) 2.72 (t, >6.62 Hz, 2 H) 3.52 (s; 3 H) 3.73 - 3.82 (m, 5 H) 7.32 (d, 

>2.57 Hz, 1 H) 7,36 (d, >2.94 Hz, 1 H) 7.44 (d, >8.82 Hz, 2 H) 7.83 (d, >8.82 Hz, 2 H) 10.37 (s, 1 H) 

10.64 (s, 1 H). 

O 
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[001167] Example 48. Preparation of N-(6-(3-bromo-5-(2.4-dioxo-354-dihydropyrimidin~l(2H)-yI)-2-

methoxyphenyl)naphthalen-2-yl)methanesulfonamide (compound IB-LO-2.69). 

O 

[001168] Part; A. Preparation of 2-bromo-4,6-diiodophenoi. 

[001169| A IL round-bottom flask was charged with 2-bromophen.ol (Aldrich, 8.65g, 50mmol) and 

methanol (100ml) to give a colorless solution. Sodium hydroxide (2.40g, 60.0mmoi) was added and 

stirred until the hydroxide pellets had dissolved. The solution was cooled in an ice water bath and sodium 

iodide (5.6g, 37.4mmol) was added followed by drop-wise addition of sodium hypochlorite (17mL, 

27.5mmol) to give a transparent brown/red solution and gradual precipitation of a thick, white solid. The 

addition of sodium iodide and bleach was repeated 3 times to give an orange mixture that was stirred for 

2h, treated with a solution of sodium tliiosuifate in water (20g in lOOmL), stirred for 15 min and treated 

drop-wise with concentrated HCI to a constant pH of I. The mixture was stirred for 15min and filtered to 

collect a white solid that was washed repeatedly with water and dried to constant mass (14.7g, 69%). 

[001170] PartB. Preparation of I-hromo-3,5-diiodo-2-methoxybenzene. 

[001171] A 500mL round-bottom flask was charged with the product from Part A. (14.7g, 34.6mmol), 

iodomethane (2.70ml, 43.3mmol), and sodium hydroxide (2.101ml, 39.8mmol) in acetone (96ml) to give 

a tan solution. The mixture was stirred for 24h and concentrated. The residue was dissolved in ethyl 

acetate, washed with water and saturated sodium chloride, dried over sodium sulfate, filtered and 

concentrated to give a white solid. The solid was recrystailized from hot hexane to give a white solid that 

was collected by filtration (123g, 81%). 

[001172] Part C, Preparation of l-(3-bromo-5-iodo-4-methoxyphenyi)pyrimidme-2,4(lH,3H)-dione. 

[001173] A 250mL round-bottom flask was charged with the product from Part B (8.09g. 18.44mmoI), 

pyrimidme~2,4(lH>3K)-dione (2.273g5 20.28mmoS), N~(2-cyaoGphenyl)pieoimamide (0.823g, 3.69mmoi), 

copper (I) iodide (Q.351g, 1.844mmoi) and potassium phosphate (8.22g, 38.7mmoi) in DMSO (70ml), 

The mixture was sealed, sparged with nitrogen for 15mm and heated at 60°C for 16h, The mixture was 

partitioned with ethyi acetate and water. The organic layer was washed with IM HCI, water, brine, dried 

with sodium sulfate, and filtered. The filtrate was treated with 3-mercaptopropyl functionaiized silica gel 

(Aldrich catalog # 538086), filtered through celite and evaporated to give an off-white solid (3.92g, 50%). 



[001174] PartB. Preparation ofN-(6-(3-bromo-5-(2J4-dioxo-3,4-dih.ydropyriinidin-I(2H)-yI}-2-

methoxyphenyI)naphthaIen-2~yl)metbanesuIfonamide. 

|001175] To a 5mL microwave tube was added the product from Fast C (212rag, 0,50mmol), the product 

from Example 4A, Part B (174mg, 0.50mmol), potassium phosphate (223mg, 1,05mmoiX PA-Ph (CAS 

97739-46-3, 4.38mg, O.OlSmmol) and tris(dibenzylideneacetone)dipailadium(0) (4.58mg, 5.00|rmol) in 

tetrahydrofuran (3.0ml) and water (1.0ml), The tube was sealed and the mixture was sparged with 

nitrogen for 5min and then stirred for 24h. The reaction mixture was partitioned with ethyl acetate and 

IM HCI. The organic layer was washed with saturated sodium bicarbonate, brine, dried with sodium 

sulfate and filtered. The filtrate was treated with 3-mercaptopropyl functionalized silica gel (Aldrich 

catalog # 538086), filtered through celite and evaporated. 'Hie residue was triturated with methanol/ 

CH2C12 to give the title compound as a white solid (256mg, 51%). 'H NMR (300 MHz, DMSO-.D6) 5 

ppm 3.08 (s, 3 H) 3.43 (s, 3 H) 5.68 (d, J=8.09 Hz, 1 H) 7.43 (dd, J=8.82; 2.2! Hz, 1 H) 7.60 (d, J-2.57 

Hz, 1 H) 7.72 (m, 2 H) 7.82 (d, JM3.31 Hz, 1. H) 7.84 (d, .1-1.84 Hz, 1 H) 7.96 [m, 2 H) 8.09 (s, 1 H) 

10.07 (s, I H) 11.49 (ss 1 IT). MS (ESI-) m/z 513.9, 515.9 

[001176] Example 49. Preparation ofN-(6-(5-(2,4-dioxo-3,4-dihydropyrimidm-l(2H)-yl)-2-methoxy-3-

(5~methylfuran-2-yI)p.henyl)naphthalen-2~yI)methanesuIfonaraide (compound IB-L0-2.5S). 

O 

[001177] To a SmL microwave tube was added the product of Example 48 (52mg, O.iOlmmol), 4,4.5,5-

tetramethyi-2-(5-methyifuran-2-yI)-l,3,2~dioxaboroIane (0.025ml. G.121mmoI), l,l1-bis(di-teit-

butylphosphino)ferrocene palladium dichioride (3.28mg. 5.Q4iimoI) and potassium phosphate (42.8mg, 

0.201mmol) in THF (3.0m]) and water (1.0ml). The tube was se-aled and the mixture was sparged with 

nitrogen for 5mm and then heated at 50°C for 3h. The cooled mixture was partitioned with ethyl acetate 

and IM HCI. The organic layer was washed with saturated sodium bicarbonate, brine, dried with sodium 

sulfate, filtered and concentrated. The filtrate was heated with 3-mercaptopropyl functionalized silica 

gel, filtered and evaporated. The residue was purified by reverse phase chromatography to give the 

desired product as a white solid (23mg, 44%, m.p.l74-l78°C.) teNMR (300 MHz, DMSO-D6) 8 ppm 

2.38 (s, 3 H) 3.09 (s, 3 H) 3.33 (ss 3 H) 5.69 (dd, J=7.72,2.21 Hz. 1 H) 6.30 (d, 1=331 Hz, 1 H) 7.00 (d, 

J-3.31 Hz, 1 H) 7.43 (m, 2 H) 7.74 (d, J-2.57 Hz, 2 H) 7.78 (dd, j-8.46, 1.84 Hz, 1 H) 7.85 (d, J-8.09 
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Hz, 1 H) 7.97 (t, J=8.82 Hz, 2 H) 8.12 (s, 1 H) 10.05 (s,1 H) 11.46 (d, J-2.21 Hz, i H). MS (ESI+) m/z 

518(M+H)+. 

[001178] Example 50. Preparation of N-(6-(5-(2J4-dioxo-3)4-dihydropyrimidin-l(2H)-yI}-2-methoxy-3-

(thiophen-3-yl)phenyl)naphthalen-2-yl)methanesulfonamide (compound XB-L0-2.53). 

[001179] The title compound was prepared according to the procedure of Example 49 substituting 

thiophen-3-ylborcnic acid for 4,4s5.5-tetrametliyI-2-(5-methylfbran-2-yl)-] ,3.2-dioxaborola.ne to give a 

white solid (12mg, 23%). NMR (300 MHz, DMSQ-D6) o ppm 3.07 (s, 3 H) 3.22 (s, 3 H) 5.69 (d, 

J-7.72 Hz. 1 H) 7.41 (dd, J=S,64, 2.02 Hz, 1 H) 7.50 (d, J^2.94 Hz, 1 H) 7.59 (dd, J=5J3, 1,08 Hz, 1 H) 

7.69 (m, 3 H) 7.76 (dd, J-8.64, 1,65 Hz, 1 H) 7.89 (d, J-7.72 Hz, 1 H) 7.95 (m, 3 H) 8.09 (s, 1 IT) 10.05 

(ss 1 H) 11.47 (s, 1 Ii). MS (ESI+) m/z 520 (M+H 

1001180] Example 51. Preparation of N-(6-(5-(2,4-dioxo-3,4-dihydropyrimidin-l(2H)-yl)-2-methoxy-3-

(thiophen-2-y{)phenyl)napnthalen-2-yl)metlianesulfonaraide (compound EB-L0-2.61), 

[OOHSlf The title compound was prepared according to the procedure of Example 49 substituting 

tliiophen-2-ylhoronsc acid for 454,5,5-tetramethyl-2-(5-methyifhran-2-yl)-l,3,2-dioxabaroIaue to give a 

white solid (Bmg, 15%). "NMR (300 MHz, DMSO-D6) 5 ppm 3.08 (s, 3 H) 3.30 (s, 3 H) 5.70 (d, 

J-8.09 Hz, 1 H) 7.19 (dd, J-5.33, 3.86 Hz, I H) 7.42 (dd, J=8.82, 2.21 Hz, 1 H) 7.49 (d, 3=2.57 Hz, 1 H) 

7.69 (dd, J-5.15, 1,20 Hz, 1 H) 7.80 (m, 3 H) 7.88 (d, J-7.72 Hz, 1 H) 7.92 (d, J-2.57 Hz, 1 H) 7.98 (m, 

2 H) 8.12 (s, 1 H) 10.06 (s, 1 H) 11.48 (s, 1 H). MS (ESI+) m/z 520 (M+H)*. 

O 

o 
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[001182] Example 52, Preparation of N-(6-(5-(254-dioxo-3,4-dihydropyrimidin-l(2H)-yl)-3-(ft3ran-2-
yI)-2-methoxyphenyi)naphthaleri-2-yl}methaiiesulfonaniide (compound IB-LO-2.59). 

0 

[001183] The title compound was prepared according to the procedure of Example 49 substituting furan-
2~ylboronic acid for 4,4,5,5-tetraniethyl-2-(5-methylfuran-2-yl)-lr3,2-dioxaborolarie to give a white solid 
(I6mg, 32%), !HNMR (300 MHz, DMSO-D6) 5 ppm 3.09 (s, 3 H) 3.35 (s, 3 H) 5.69 (d, J—7.72 Hz, 1 
H) 6.69 (dd, 1=3.31,1.84 Hz, 1 H) 7.11 (d, J-3,31 Hz, 1 H) 7.43 (dd, J-8.82,2.21 Hz, 1 H) 7.49 (d, 
J-2.94 Hz, I H) 7.80 (m, 5 H) 7.96 (m; 2 H) 8.13 (s, 1 H) 10.06 (s; 1 H) 11.47 (s, I H). MS (ESI-) m/z 
502.1 (M~H)+. 

[001184] Example 53. Preparation of N-(6-(5-(2,4-dioxo-354-dihydropyriraidi.n-!(2H)-yl)-3-(fura2-3-
yl)-2-mefhoxyphenyS)naphthaIeri-2-yl)raethanesulfoTiamide (compound IB-LO-2,64). 

[001185] The title compound was prepared according to the procedure of Example 49 substituting furan-
3-ylboronic acid for 4,4,5,54eframethy]-2-(5-methyIfuran-2-y])~L3.2--d}oxaborolaiie to give a while solid 
(6mg, 12%). !HNMR(300 MHZ, DMSO-D6) 8 ppm 3.09 (s: 3 H) 3.30 (s, 3 If) 5.69 (dd, J=7.7I, 1.83 
Hz, 1 H) 7.10 (dd, J—2.74, 0.78 Hz, 3 H) 7.42 (dd, J-8.82, 2.21 Hz, 1 H) 7.46 (d, J=2.57 Hz, 1 H) 7.73 (d, 
$-221 Hz, 1 H) 7.76 (d, J=2.57 Hz, 1 H) 7.78 (d, J=1.84 Hz, 1 H) 7.81 (t, 3=1.84 Hz, 1 H) 7.86 (d, J-7.72 
Hz, 1 H) 7.96 (t, J=8.82Hz,2H)8.10(ss 1 H)8.28(s, 1 H) 10.05 (s, 1 H) 11.48 (s, 1 H). MS (ESI-) m/z 
502.1 (M-H)+. 

O 
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[001186] Example 54. Preparation ofN-(6-(5-(2,4~dioxo-3,4-dihydropyrimidin-i(2H)-yi)-2-methoxy-

bipheny!-3-yl)naphtlialen-2-yl)methanesuIfonamide (compoimd IB-LO-2.71). 

[001187] The title compound was prepared according to the procedure of Example 49 substituting 

phenylboronic acid for 4,4,5,54etramethyl~2-(5-rnethylfuran-2~yl)-l,3>2-dioxaborolane. The crude 

product was purified by silica gel chromatography eluting with 3% methanol/ CH2CI2 to give a white 

solid (lOmg, 8%). ]HNMR (300 MHz, DM50-D6) 5 ppm 3.08 (s, 3 H) 3,12 (s, 3 H) 5.69 (dd, J=7.81, 

1.47 Hz, 1 H) 7,36 (m, 5 H) 7,56 (d, J-2-57 Hz, 1 H) 7.64 (m, 2 H) 7,74 (d, J=2.2l Hz, 1 H) 7.78 (dd, 

J—8.46, 1.84 Hz, 1 H) 7.94 (m, 3 H) 8.11 (s, 1 H) 10.04 (s, 1 H) 11.4-7 (s, 1 H). MS (ESI-)m/z512(M-

B.)\ 

[001188] Example 55. Preparation of N-(6"(3,-cliIoro-5-(2J4--dioxo-3!4-dihydrGpyrimidin-l(2H)-yl)-2-

methoxybiphenyl"3-yi.)naphthalen-2-yl)methanesuifonamide (compoimd IB-LO-2.74). 

[001189] The title compound was prepared according to the procedure of Example 49 substituting 3-

chlorophenylboronic acid for 4,4,5,5-tetrainethyl-2-(5'-methylfiiran."2-yl)-1.3,2-dioxaborolaiie to give a 

white solid (38mg, 68%). 'H NMR (300 MHz, DMSO-D6) § ppm 3.09 (s, 3 H) 3.13 (s, 3 H) 5,70 (dd, 

j-8.09, 2.21 Hz, 1 H) 7.43 (dd, J=8.82, 2..21 Hz, 1 H) 7.52 (m, 3 H) 7.62 (m, 2 H) 7.72 (m, 2 H) 7.79 (dd, 

J=8.46, 1.47 Hz. 1 H) 7.95 (m, 3 H) 8.12 (s, 1 H) 10,05 (s, 1 H) 11.47 (d, J=2.21 Hz, 1 H). MS (ESI-) m/z 

546 (M~H)\ 

O 
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[001190] Example 56. Preparation of K-(6-(5'(2,4-dioxo-3,4-dihydropyrimidm-l(2H)-y])-2-raethoxy-3-

(5-methylthiophen-2-y])phenyl)naphthalen-2-yI)methanesulfonamide (compound IB-LO-2.73). 

[001.191] The title compound was prepared according to the procedure of Example 49 substituting 

4,4,5!5-tetramethyl-2-(5-methyIthiophen-2-yi)-l,3;2-dioxaboroIane for 4,4.5,5-tetramet hy1 -2 -(5 -methy 1 -

furan-2-yi)~13!,2-dioxaborolane to give a white solid (22mg, 41%). 2H MM'R (300 MHz, DMSO-D6) 5 

ppm 2.49 (s, 3 H) 3.09 (s, 3 H) 3.29 (s, 3 IT) 5.69 (dd, J=8.09, 2.21 Hz, 1 H) 6.87 (d, J=2.57 Hz, 1 H) 7,43 

(m, 2 H) 7.54 (d, J=3.68 Hz, I H) 7.76 (m, 2 H) 7.85 (s, 1 H) 7.87 (d J-5,15HZ, I H) 7.98 (t, 1=9.01 Hz, 

2H)8.]I (s, 1 H) 10.06 (s, 1 H) 11.47 (d, J=2.21 Hz, I H). MS (ESI+) m/z 534 (M+H)\ 

[001192] Example 57. Preparation of N-(6-(5-(2>4-dioxo-3,4-dihydropyrimidin-l(2H)-yl)-3-(l-hydroxy-

2-methylpropan~2-yl)-2-methoxyphenyl)naphthalen-2-yl)methanesulfonamide (compound IB-L0-2.54). 

[001193] Part: A. Preparation of 2-(2-hydroxy-355-diiodophenvl)acetic acid. 

[001194] To a 250mL round bottom flask was added 2-(2-hydroxyphenyi)acetic acid (Aldrich, 3.04g, 

20mmol) in acetonitrile (SOra.l) to give; a colorless solution. N-iodosuccimide (9.00g, 40.0mmol) was 

added portionwise over 15rain to give a red/brown transparent solution that was stirred for 16h. The 

mixture was concentrated and the resulting solid was triturated in 75mL of water and filtered to collect an 

orange solid that was dried under vacuum. The crude solid was recrystailized from toluene to give a light 

orange powder (6.0g. 74%). 

[001195] Part B. Preparation of methyl 2~(3,5-diiodo-2-mcthoxyphenyi)acetate. 

[001196] To a 250mL round-bottom flask, was added the product from Fart A (6g, 14,85mmol), 

potassium carbonate (6.16g, 44.6mmol). and dimethyl sulfate (4.12g, 32.7mmol) in acetone (49.5ml) to 

O 

O 

H 
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give a brown suspension. Heated at reflux for 16ii. cooled, concentrated and the residue was partitioned 

between EtOAc and water. The EtOAc layer was washed with brine, dried (NasSO^ and concentrated to 

a brown oil that was chromatographed on a 40g silica cartridge eluting with 3:1 hexane/EtOAc to give a 

yellow oil (6.0g, 94%), 

[001197| Fart C. Preparation of methyl 2-(3s5-diiodo-2-methoxyphcnyl)-2-methyipropaaoate. 

[001198] To a lOOmL round-bottom flask under nitrogen was added the product from PartB (1.728g, 

4mmol) in anhydrous THF (20ml) and HMPA (2ml) to give a colorless solution. Methyl iodide (1.251ml, 

20.00mmoi) was added and the solution was cooled to -40°C. Potassium t-butoxide(12.00mL 12.00mmol) 

was added dropwise and the mixture was stirred at -40 to -2G°C for 3Omin and quenched with IM HCI to 

a pH of 1. The mixture was extracted 3 X 40ml with EtOAc. The extracts were combined, washed with 

brine, dried (Na2S04) and concentrated. The crude product was flash chromatographed on a 40g ISCO 

silica cartridge eluting with 9:1 hexane/EtOAc to give tlie bis-methylated product as a yellow oil (1.63g, 

89%). 

[001199] Part l>. Preparation of 2-(3J5-di!odo~2-methaxyphenyl)-2-methyIpropanoic acid. 

[001200] A suspension of the product from Fart C (2.63g, 5.72mmol) in MeOH (40ml) and THF (40ml) 

was treated with 4.0M sodium hydroxide (28ml, 112mmol) and heated at 80°C for 48 h. The organic 

solvent was evaporated and the remaining aqueous solution was acidified with IM HCI producing a solid 

that was collected by filtration, washed with water and dried to give the desired carboxylic acid (2.46g, 

96%). 

[003201] Part E. Preparation of 2-(3,5-diiodo-2-methoxyphenyl)-2-methylpropan~l-ol. 

[001202] A solution of the product from Parti) (l.OGg, 2.242mrnol) in THF (40ml) was treated dropwise 

with borane THF complex 1 .OM (20ml, 20mmol) and then heated at 50°C for 24 h. The mixture was 

treated with methanol (20mL), refluxed for 30 min aiid concentrated. The resulting residue was washed 

with water, brine, dried with sodium sulfate, filtered and evaporated. The residue was chromatographed 

on silica ge] eluting with hexane/EtOAc (4:1) to give the desired product (81 Omg, 84%). 

[001203] Part F. Preparation of tert~butyl(2~(3.5-diiodo-2-niethoxyphenyl)-2-methylpropoxy)-

dimethylsilane. 

[001204] A solution of the product from Part E (432mg, I .GOOmmol) in DMF (5ml) was treated with 

tert-butyldimethylchlorosilane (30iing} 2.GOOmmol), and imidazole (204rng. 3.00mmof) and stirred for 

2h, The mixture was partitioned between IM HCI and ethyl acetate. The organic layer was washed with 

saturated sodium bicarbonate, brine, dried with sodium sulfate, filtered and evaporated. The residue was 

chromatographed on silica gel eluting with hexane/EtOAc (9:1) to give the desired product (522mg, 

96%). 

[001205] Part G. Preparation of l-(3-(l<tert-butyidimethyisiiyioxy)-2~methyipropan-2-yl)-5-iodo-4-
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methoxyphenyl)pyrimidine-254(lH,3H)-djone. 

[001206] To a 50mL round-bottom flask was added the product from Part F (52Gmg, 0.952ramol), 

pyriniidine-2>4(lH33H)-dione (117mg, 1.047mmol), N-(2-cyanophenyl)picolinamide (42.5mg, 

0.190mmol), copper(I) iodide (18.13mg, 0,095mraol) and potassium phosphate (424mg, i.999mmol) in 

DMSO (5mi). The vessel was sealed, sparged with nitrogen and then heated at 60°C for 24h. The 

mixture was partitioned between IM HCI and ethyl acetate. The organic layer was washed with saturated 

sodium bicarbonate, brine, dried with sodium sulfate, and filtered. The filtrate was treated with 3-

mercapfopropyl funotionalized silica gel, filtered and evaporated. The residue was chromatographed on 

silica gel eluting with hexane/EtOAc (3:2) to give the product as a solid (285mg, 65%). 

[00I207| X^art H. Preparation of N-(6-(3-(l-{tert-butyIdimethyisiIyIoxy)-2-methylpropan-2-yl)-5--(2a4-

dioxo-3,4~dihydropyttmidiii-l(21i)-yl>2-methoxyphenyl)naphthalen-2-yl)methanesulfonamide. 

[001208] To a 5mL microwave tube was added the product from Part G (50mg, 0.094mraol). die 

product from Example 4A, Part B (32.7mg, 0.094mmol), potassium phosphate (42.Omg, 0.198mmol), 

PA-Ph (CAS 97739-46-3) (0.827mg, 2,83 umol) and tris(dibeiizylidensacetone)paJiadium(0) (0.863mg, 

0.943fimol) in THF (3.0ml) and water (1 .Omi). The vessel was sealed and the mixture was sparged with 

nitrogen for Smin and then heated at 50°C for 2h. The mixture was partitioned between IM HCI and 

ethyl acetate. The organic layer was washed with saturated sodium bicarbonate, brine, dried with sodium 

sulfate and filtered. The filtrate was treated with 3-mercaptopropyl fonctionaiized silica gel, filtered and 

evaporated. The residue was chromatographed on silica gel eluting with hexane/EtOAc (3:7) to give a 

solid (32mgs 54%). 

[001209] Part 1. Preparation ofN-(6-(5-(2,4-dioxo-3,4-d)hydropyrimidin-l(2H)-yl)-3-(l-hydroxy-2-

methylpropan-2-yi)-2-methoxyphenyl)naphthalen-2-yl)methanesulforiamide. 

[001210] The product from Part H (31mg, Q,G50mmoi) in THF (2.0ml) was treated with IM TBAF 

(0.3ml, O.Smmol) in THF and stirred overnight. The mixture was partitioned with water and ethyl 

acetate. The organic layer was washed with brine three times, dried with sodium sulfate, filtered and 

evaporated. The residue was clrromatographed on silica gel eluting with 2% to 8% methanol in CH2CI2 to 

give a solid (21mg, 83%). Melting point 256-257°C. SH NMR (300 MHz, DMSO-D6) 5 ppm 1.35 (s> 6 

H) 3-08 (s, 3 H) 3.23 (s, 3 H) 3.67 (d, J-4.78 Hz, 2 H) 4.72 (t, J-4,78 Hz, 1 H) 5.65 (d, J-8.09 Hz, 1 H) 

7.36 (m, 3 H) 7.74 (m, 3 H) 7.98 (m, 3 H) 10.04 (s, 1 H) 11.41 (s> I H). MS (BSI+) m/z 527 (M+ NH4)+. 
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[001211] Example 58. Preparation of N-(6-(5-(2,4-dioxo-3,4-dihydropyrimidin-l(2H)-yl)-2-methoxy-3-

(I-methoxy-2-methylpropaii-2-yi)phenyl)naplithalen-2~yl)me&anesulfotiamid.e (compound. IB-LO-2.66). 

[001.212] Part A. Preparation, of l,5-diiodo-2-methQxy-3<l-metiioxy-2-methyipropan-2-yl)beuze«e. 

[001213] To a 25mL round-bottom flask was added the product from Example 57, Part E. (259mg, 

0.6mmol) and sodium hydride (28.8mg, 1.200mmoi) in THF (5ml). The mixture was stirred for 3Omin 

and iodomethane (0.045 1, 0.720mrnol) was added. The mixture was stirred for 16h and partitioned 

between ethyl acetate and IM IiCl. The organic layer was washed with saturated sodium bicarbonate, 

brine, dried with sodium sulfate, filtered and evaporated to give an oil (235mg, 88%). 

[001214] Fart B. Preparation of l-(3-iodo-4-methoxy-5-(l-methoxy-2-mefhyipropaii~2~ 

yi)phenyi)pyrimidine-2,4(lH53H)-dione. 

[001215] In a 25mL round-bottom flask was added the product from Part A (230mg, 0.516mmol), 

pyrimidine-2,4(iIT,3H)-dioiie (63.6mg, 0.567mmol), N-(2-cyanophenyI)picoiinamide (23.02mg, 

0.103mmol), copper(3") iodide (9.82mg, 0,052mmo3) and potassium phosphate (23Omg, L083mmol) in 

DMSO (5ml). The vessel was sealed, sparged with nitrogen and heated at 60°C for 16h. The mixture was 

cooled and partitioned between ethyl acetate and IM HCI. Tlie organic layer was washed with saturated 

sodium bicarbonate, brine, dried with sodium sulfate, filtered and evaporated. The residue was 

chromatographed on silica gei eluting with 2% to 5% methanol in CH2CI2 to give a solid (I.40mg, 63%). 

[001216] Pari C. Preparation ofN-(6~(5-(2,4-dioxo-3,4-di.bydropyrinddm-l(2H)-yl)~2-methoxy-3-(l~ 

methoxy-2-meihylpropan-2-yl)phenyl)naphthalen-2-yl)methanesulfonamide. 

[00.1217] In a 5ml microwave tube was added the product from Part B (43mg, O.lOOmmol), the product 

from Example 4A. PartB (34.7mg, O.lOOmmol), potassium phosphate (44,6mg, 0.210mmol), PA-Ph 

(CAS 97739-46-3) (0.S76mg. 3.00p.mol) and trh(dlben2yhdeneacetone)palladimn(0) (0.915mg, 

0.999jiinol) in THF (3.0ml) and water (1.0ml). The vessel was sealed, sparged with nitrogen for Smin 

md heated at 50°C for 2k The mixture was partitioned with ethyl acetate and 1M HCL The organic 

layer was washed with saturated sodium bicarbonate, brine, dried with sodium sulfate, filtered. The 

filtrate was treated with 3-mercaptopropyl functionalized silica gel. filtered and evaporated. The residue 

was triturated with methanol/ CH2C12 (1:1) to give a solid (28mg, 54%). JH NMR (300 MHz, DMSO-
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D6) 8 ppm 1.39 (s, 6 H) 3.08 (s, 3 H) 3.23 (s, 3 H) 3,25 (s, 3 H) 3.61 (s5 2 H) 5.65 (d, J-7.72 1 H) 

7,27 (d. J-2.57 Hz, 1 H) 7.37 (d, J-2.57 Hz, 1 H) 7,42 (dd, J=8.64: 2.02 Hz, 1 H) 7.69 (dd, J=8.46, 1.84 

Hz, 1 H) 7.73 (d, 1—2,21 Hz, 1 H) 7.78 (d, J=7.72 Hz, i H) 7.95 (t, J=8.27 Hz, 2 H) 8.02 (s5 I H) 10.04 (s, 

1 H) 11 -41 (s, I H). MS (ESI+) m/z 541 (M+ HH4)\ 

[001218] Example 59. Preparation of methyl 2-(5-(2,4-dioxo-3.4-4ihydropyrimidi.n-l (2H)-yf)-2-

methoxy-3-(6-(met'hylsulfonamido)naphthalen-2-yl)phenyl)-2-methyIpropanoate (compound IB-L0-

2.70). 

[00121?] Part A.. Preparation of methyl 2-(5-(2,4-4ioxo-3J4-dihydropyriniidm-l(2H)-yI)-3-iodo-2-

methoxyphenyl)-2-methyIpropanoate. 

[001220] To a 1 OOmL round-bottom flask under N2 was added the product from Example 57, Pari C 

(41 Omg, 0.891mmol), IH~pyrimidine-2,4~dione (120mg, 1.069mmol), and potassium phosphate tribasic 

(397mg, 1.872mmoi) in DMSO (SmI) to give a colorless suspension. N-(2-cyanophcnyI) picolinamide 

(39.8mg. 0.178mmol) was added and the mix was sparged with N-> for 5min. Copper(I) iodide (I6.97mg, 

0.089mnaol) was added and the mix was sparged once again for 1 Omin, placed under N2 and heated at 

60°C for 1 Sh. The mixture was cooled and partitioned between EtOAc and water adjusting the pH to 1 

with HCI. The aqueous layer was extracted 2X with EtOAc. The organics were combined, washed with 

water,, saturated NaHC03, arid saturated NaCl. The organic layer was dried (NajSO*), treated with 3-

raercaptopropyl fonctionalized silica, filtered and concentrated. The crude product was purified by 

chromatography on an ISCO 40 g silica cartridge eluting with 3% MeOH in CH2C12 to give a white foam 

(269mg, 68%). 

[001221] PartB. Preparation of methyl 2«(5-(254-dioxo-3,4-dihydropyrim\dm-l(2H)-yl)-2-methoxy-3-

(6-(metiiylsuifonamido)naphthalen-2-yi)phenyi)-2~methylpropanoate. 

[001222] To a 20mL microwave tube was added the product from Part A (G.444g, 1 .Ommol), the product 

from Example 4A. PartB (0.365g, I.050mmol), and potassium phosphate tribasic (0.446g, 2,100mmol) 

in 3:1 tetrahydro&ran-water (12ml) and degassed by nitrogen sparge for 20min. The solution was then 

treated with PA-Ph (CAS 97739-46-3) (8.77mg, Q.Q30mmol) and tris(dibenzylidene-acetone)palladium(0) 

(9.16mg, lO.OOjimol) followed by degassing for another Smin. The microwave tube was then sealed and 
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warmed at 50°C for 18h, cooled and partitioned between EtOAc and water adjusting the pH to 1 with IM 

HCI. The EtOAc layer was washed with water, saturated NaHCOs, and saturated NaCl. The organic 

layer was dried over sodium sulfate, stirred for Ih with 3-mercaptopropyl fimctionalized silica, filtered 

and concentrated. The crude product was purified by chromatography on an ISCO 12g silica cartridge 

elating with 1-3% MeOH in CHjCkto give light tan crystals (48Omg, 98%). !H NMR (300 MHz, 

DMSO-D6) 5 ppm 1.52 (s, 6 H) 3.08 (s, 3 H) 3.14 (s, 3 H) 3.64 (s, 3 H) 5.67 (dd, J-8.09, 1.84 Hz, 1 H) 

7.37 - 7.48 (m, 3 H) 7.65 (dd, J-8.46s 1.84 Hz, 1 H) 7.73 (d, 1=2.21 Hz, I H) 7.83 (d; J=8.09 Hz, 1 H) 

7.96 (dd, JT=8.64, 5.70 Hz, 2 H) 8.01 (s, 1 H) 10.05 (s, 1 H) 11.45 (s, 1 H). MS (ESI-) m/z 536 

[001223] Example 60. Preparation of 2-(5-(2,4-dioxo-3,4-dihydropyrimidin-] (2H)-yl)-2-methoxy-3-(6-

(rn.ethylsulfonamido)naphthalen-2-yl)phenyl)-2-methy[propanoic acid (compound IB-LO-2,77). 

[001224] A mixture of the product from Example 59 (108mg, 0.2minol) and sodium hydroxide (ImL, 

4.00mmol) in methanol, Tiff, water (3:3:1, lOmL) was heated at S0°C for ISh, cooled ana carefully 

acidified to pH 1 with concentrated HCI resulting in the formation of a white precipitate. The solid was 

collected by filtration, washed with water and dried. The crude material was triturated in 1 mL of 1:1 

EtOAc/MeOH, sonicated for 5min and the solid was collected by filtration as a bright white solid (58.mg, 

54% yield), mp >300°C. !H NMR (300 MHz, DMSO-D6) 6 ppm 1,50 (s, 6 H) 3.08 (s, 3 H) 3.18 (s, 3 H) 

5.66 (d, J=7.72 Hz, 1 H) 7.34 - 7.45 (m, 3 H) 7.67 (dd, J=8.64s 1.65 Hz, 1 H) 7.73 (d, .1-1.84 Hz, 1. H) 

7.82 (d, 1=7.72 Hz, 1 H) 7.96 (dd, J-9.01, 4.60 Hz, 2 H) 8.02 (s» I H) 10.04 (s, 1 H) 11.43 (s, 1 H) 12.15 

(s, 1 H). MS (ES.1-) m/z 522 (M~H)+, 
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[001225] Example 61, Preparation of methyl 5-(2,4-dioxo-3,4-dihydropyrimidm-l(2H)-yl)-2-methoxy~ 

3~(6-(meihy1suIfonamido)naph.tIiaIen-2-yl)benzoa.te (compound IB-L9-2.72). 

[001226] Part A, Preparation of methyl 3,5-diiodo-2-methoxybenzoate. 

•[001227] A mixture of 2 -hydroxy-3.5-6nodobenzoic acid (3.9g, I O.Ommol) potassium carbonate (4.15g. 

30.Ommol) and dimethyJ sulfate (2.77g, 22.0mmol) in acetone (33ml) was heated at reflux for I6h, cooled 

and concentrated. The residue was dissolved in EtOAc and washed with water, brine, dried (Na-^SOi), 

filtered and concentrated to give an off-white solid (4.2g, quantitative yield). 

[001228] PartB. Preparation of methyl 5-(2,4-dioxo-3.4-dihydropyrimidin-l(2PI)-yi)-3-iodo-2-

methoxybenzoate. 

[001229] To a 1 OOmL round-bottom flask under N2 was added tlie product from Part A (2.09g, 

5.Gmmol), IH-pyrimidine-2.4-dione (0.67g, 6.0mrrtoi), and potassium phosphate tribasic (2,2g, 

lO.Smmol) in DMSO (20m!) to give a colorless suspension. N-(2-cyaiiophenyl)picolm.amide (220mg, 

1 .Ommol) was added and the mix was sparged with N2 for Smin, Copper(I) iodide (95mg, 0.5mmoi) was 

added, and the mix was sparged once again for 1 Omin, placed under N;; and heated at 60°C for 18h. The 

mixture was cooled and. partitioned between EtOAc and water adjusting the pH to 1 with HCI. The 

aqueous layer was extracted 2X with EtOAc. The organics were combined, washed with water, saturated 

NaHCOj, and saturated NaCl. The organic layer was dried (NajSQ^X treated with 3-mercaptopropyl 

functionalized silica, filtered and concentrated. Tlie crude product was purified by chromatography on an 

ISCO 40g silica cartridge eluting with 3% MeOH in CH2C12 to give a white foam (l.Og, 50 %). 

[001230] Part C. Preparation of methyl 5-(2;4-dioxo-3.4-d3hydrapyrimidm-l(2H)-yI)~2~methoxy-3-(6-

(methyIsuifonai:nido)imphthalen.-2-yl)benzoate. 

[003.231] A mixture of the product from Part B (fOlmg. 0.25mmol), the product from Example 4A, 

PartB (91mg, 0.263mmol), and potassium phosphate tribasic (lllmg, 0.525nimol) in 3:1 tetrahydro-

foran-water (12mL) was degassed by nitrogen sparge for 20min. The solution was then treated with PA-

Ph (CAS 97739-46-3) (2.192mg, 7.50jimot) and tris(dibenzyIideiieacetone)palladium(G) (2,289mg, 

2.500[imol) followed by degassing for another 5min. The microwave tube was then sealed, warmed at 

50°C for 18b, cooled and partitioned between EtOAc and water adjusting the pHto 1 with IM HCI. The 
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EtOAc layer was washed with water, saturated NaHCOS, and saturated NaCl. The organic layer was 

dried NasSOj, stirred for Ih with 3-mercaptopropyl furictionalized silica, filtered and concentrated. The 

crude product was purified by chromatography on an ISCO I2g silica cartridge eluting with 3% MeOH in 

CH2a, to give an off-white foam (BOmg, 63 %). 'HNMR. (300 MHz, DMSO-D6) 8 ppm 3.09 (s, 3 H) 

3.45 (s, 3 H) 3.§9 (s, 3 H) 5.69 (d, J=7.72 Hz, 1 H) 7.43 (dd, J=8.82, 2.21 Hz; 1 H) 7.68 - 7.79 (m, 4 H) 

7,84 (d, 1=7.72 Hz, 1 0} 7.89 - 8.01 (m, 2 H) 8.09 (s,1 H) 10.06 (s, 1 H) 11.49 (s> 1 H), MS (ESI-) m/z 

494 

[001232] Exaoiple 62. Preparation of N-(6-(5-(2,4-dioxo-3.4-dihydropyrimidin-! (2H)~yl)-3-iodo-2-

methoxyphenyl)TiaphtbaSen-2-y])m.ethanesulfonamide (compound IB-LO-2.57). 

[001233] Part A. Preparation of l,3.5-triiodo-2-methoxybenzene. 

[0012341 In a 250raL pressure vessel was added 2,4,6-triiodophenoI (5g, lQ.60mmol) in MTBE (60ml) to 

give a yellow solution. The solution was cooled in an ice bath and 2.0M trimethyisilyldiazomethane 

(7.95ml, 15.9Gmmol) was added at afast drip followed by dropwise addition of methanol (6mL) resulting 

in cairn bubbling. The vessel was sealed and stirred at room temperature for 4h. The reaction solution 

was partitioned between EtOAc and water and the organic layer was washed with 1M HCI, saturated 

NaHCO:i, and saturated NaCl. The EtOAc was dried (MgSCX,), filtered and concentrated to give a tan 

solid that was used without purification (4.8g, 94 %). 

[001.2351 Part B. Preparation of l-(3,5-diiodo-4-methoxyphenyl)pyrirmdine-2,4(IHJIT)-dione. 

[001236] To a lOOniL round-bottom flask under N2 was added the product from Part A (3.5g, 7.2mmol), 

lH-pyrirriidme-2,4-dione (0.97g5 8.64minoS), and potassium phosphate tribasic (3,2g, 15.Ommol) in 

DMSO (50ml) to give a colorless suspension. N-(2-cyanophenyl)picoimamide (320mg, 2.44mmoI) was 

added and the mix was sparged with N2 for 5min. Copper(I) iodide (137mg, 0.72mmol) was added and 

the mix was sparged once again for 10mm, placed under N2 and heated at 60°C for 18h. The mixture was 

cooled and partitioned between EtOAc and water adjusting the pH to 1 with HCI. The aqueous layer was 

extracted 2X with EtOAc. The organics were combined, washed with water, saturated NaHC03, and 

saturated NaCl, dried (Na2S04), treated with 3-mercaptopropyl functionalized silica, filtered and 

concentrated. The resulting solid was triturated in 2:1 hexane/EtOAc to give an off white powder (2.2g, 
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[001237] PartC. Preparation of N-(6-(5-(2,4-Qjoxo-354-dihydropyrimidin-i(2H)-yl)-3-iodo-2-

methoxyphenyl)naphthalen-2-yI)methaiiesulfonamide. 

[001238] A mixture of the product from Part B l~(3,5-diiodo-4~m.ethoxyphenyf)pyrimidine-214(lH,3rf}-

dione (11 Srng, 0.25mmol), the product from Example 4A, Part B (87mg, 0.25mmol), 1,1'-

bis(dipheny!phosphmo)ferfocene-pal!adium(H)dichloride CH2C12 complex (10.21mg, 0.013mmol) and 

sodium carbonate (0.250ml, 0.25mmol) in toluene (1.0ml) and ethanol (1.0ml) was sparged with nitrogen 

for 5min and microwaved at 1G0°C for 30mm. The mixture was cooled and partitioned with ethyl acetate 

and IM. HCI. The organic layer was washed with saturated sodium bicarbonate, brine, dried with sodium 

sulfate, filtered and evaporated. Tlie residue was chromatographed on silica eluting with ethyl 

acetate/hexane (2:3 to 4:1) to give the title compound (I6mg, 11%). ]H NMR (300 MHz, DMSO-D6) S 

ppm 3.08 (s, 3 H) 3.35 (s, 3 H) 5.67 (d, J=8.09 Hz, 1 H) 7.42 (dd, J=8.82, 2.21 Hz, 1 H) 7.59 (ds J—2.57 

Hz, 1 H) 7.73 (mf 2 H) 7.81 (d, 1=8.09 Hz, 1 H) 7.95 (m, 3 H) 8.09 (s, 1. H) 10.06 (s, 1 H) 31.47 (s, 1 H), 

MS (ESr-) m/z 562 

[001239] Example 63. Preparation of N-(6-(5-(2,4-dioxo-354-dihydropyrnnidiii-l(21T)~yl)-2-methoxy-3-

((trimethylsilyl)ethynyI)phenyl)naphthalen-2-yl)methanesuIfonamide (compound IB-LO-2.78). 

(001240] In a 5mL microwave tube were combined ethynyltrimethylsilane (0,044ml, 0.32mmol), the 

product from Example 62 (45,lmg, O.OBmmol), copper(I) iodide (0,762mg, 4,0pmol), bis(triphenyl-

phosphine)palladium(II) chloride (2.8 Img. 4.0jimol) and triethyiamine (0.056mi, 0.40mmol) in 

acetonitrile (2ml). The mixture was sparged with nitrogen for 5mm, sealed and microwaved at 80°C for 

20min. The reaction mixture was cooled and partitioned with ethyl acetate and water. The organic layer 

was washed with brine, dried with sodium sulfate, filtered and evaporated. The residue was 

chromatographed on silica eluting with 1-4% methanol in CH2C12 to give a solid, (18mg, 42%) m.p.175-

17S°C. SH NMR (300 MHz, DMSO-D6) 5 ppm 0.25 (s, 9 H) 3.07 (s, 3 H) 3.65 (s, 3 H) 5.66 (dd5 J-7.9L, 

2.02 Hz, [ H) 7.41 (dd, J=8.82, 2.21 Hz, 1 H) 7.58 (m, 2 H) 7,69 (dd, 1=8,46, 1.84 Hz, 1 H) 7.72 (d, 

J=2.23 Hz, 1 H) 7.81 (d, J-7.72 Hz, 1 H) 7.93 (m, 2 H) 8.05 (d, J-1.32 Hz» 1 H) 10.04 (s, 1 H) 11.45 (d, 

j-2.21 Hz, 1 H). MS (ESH) m/z 534 (M+H)\ 
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[001241] Example 64. Preparation of N-(6-(5-(2,4~dioxo-3,4-dihydropyrimidin-l(2H)-yl)-2-methoxy-3-

(methylsulfonyl)pheny])naphthalen-2-yl)rnethai)esuJfonamide (compound IB-LO-2,68). 

O 

[001242] Part A. Preparation of 4-nitrobenzene-2-diazo-l-oxide. 

[©01243] To a 250mL round-bottom flask \vas added 2~ammo-4-nitrophenoi (6.165g, 40.Ommol) in 48% 

tetrafluoroboric acid (15rai). Sodium nitrite (2.76g, 40 .Ommol) in water (6ml) was added dropwise at 0°C 

and the mixture was stirred at room temperature for 30mm. "Hie solid was collected by filtration, washed 

with tetrafluoroboric acid and water. The solid was suspended in acetone (50ml), filtered and dried to 

give a solid (3.3'lg, 50%). 

|001244] PartB. Preparation of 2-(methylthio)-4-mtrophenol. 

[001245] To a IL beaker was added the product from Part A (2.70g, 16.35mrnoi) in ice water (250g) to 

give a brown suspension. Copper (0.520g, 8.ISmmol) was added, followed by addition of sodium 

thiomethoxide (2.292g, 32.7mmol) in water (50ml) slowly. The mixture was stirred at room temperature 

for 24h, The mixture was filtered and the filtrate was acidified with IM HCI producing a solid that was 

collected by filtration and dried (2,53g. 84%). 

[001246j Part C. Preparation of 2-(methylsulfonyl)-4-nitrophenol. 

[GG1247J To a 25OmL round-bottom flask was added the product from Part B (1.11 lg, 6.00mraol) in 

MeOH (20ml) to give a brown suspension. Oxone (7.746g, 12.60mmol) in water (20ml) was added 

slowly at 0°C. The mixture was wanned to room temperature, stirred for Ih and partitioned with ethyl 

acetate and IM HCI. The organic layer was washed with brine, dried with sodium sulfate, filtered and 

evaporated. The residue was chromatographed on silica gel eluting with 1% to 5% methanol in CH2CI2 to 

give a solid (Q.472g, 36%). 

[001248] Part 3). Preparation of 2-iodo-6-(methyls»lfony{)-4-nitrophenol. 

[001249] To a SOmL round-bottom flask was added the product from Part C (470mg, 2.164mmol) in 

MeOH (10ml) and water (2,5mJ). Iodine monochloride (0.130ml, 2.60mmol) in CITCT (2.OmL) was 

added dropwise and the mixture was stirred at room temperature, poured into water (200mL) and stirred 

for lOmin. The resulting solid was collected by filtration and dried (636mg, 86%). 

[01)1250] Part E. Preparation of l-iodo-2-rnethoxy-3-(methylsulfonyl)-5-nitrobenzene. 
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|001251} To a 50mL pressure vessel was added the product from Part I) (630mg, 1,836mmoi) in MTBE 

(6ml) to give a yellow solution. The mixture was cooled in an ice bath and 2M trimethylsilyl-

diazomethane (1.377ml, 2.75mmol) was added at a fast drip followed by dropwise addition of MeOH 

(0.4ml) resulting in calm bubbling. The vessel was sealed and stirred at room temperature for Ih. The 

mixture was partitioned with ethyl acetate and IM HCI. The organic layer was washed with saturated 

sodium, bicarbonate, brine, dried with sodium sulfate, filtered and evaporated to give an off-white solid 

(655mg, 100%). 

[001252] PartF. Preparation of 3-iodo-4-methoxy-5-(methyisulfonyl)aniime. 

[001253] To a 250mL round-bottom flask was added the product from Fart E (0.650g, 1.820mmof), 

ammonium chloride (0.246g, 2.73mrnoi), and iron (0.508g, 9. lOmmol) in THf/MeOH/water (50ml, 

2/2/1). The mixture was refluxed for 2h, cooled and filtered. The filtrate was evaporated and the residue 

was partitioned with ethyl acetate and. water. The organic layer was washed with brine, dried with 

sodium sulfate, filtered and evaporated to give a solid (590mg, 99%). 

[001254] Fart G, Preparation of (E)-N-(3-iodo-4-methoxy-5-(methylsuifonyl)phenyicarbamoyl)-3-

methoxyacrylamide. 

[001255] To a lOOmL round-bottom flask was added the product from Fart F (500mg, 1.528mmoi) in 

DMF (15.0ml). The solution was cooled under nitrogen to -20°C and (E)-3-methoxyaeryIoyl isocyanate 

(15.28ml, 6.1 Immol; prepared as described by Santana, L.; et al. J. Heterocyclic Chem. 1999, 36, 293-

295) was added dropwise. The mixture was stin-ed at this temperature for 15mins then warmed to room 

temperature and stirred for 45min. The mixture was diluted with ethyl acetate and washed by water (3 x 

50ml), brine (3 x 50ml), dried with sodium sulfate, filtered, and evaporated. The residue was triturated 

with ethyl acetate/hexane to give a solid (425mg, 61%). 

[001256] Part H. Preparation of l-(3-iodo-4-methoxy-5-(methylsuifonyI)phenyl)pyrimidine-

2,4(lH53H)-dione. 

[001257] To a 1 OOmL round-bottom flask was added the product from Part G (420mg, 0.925mmo!) in 

ethanol (10ml) to give a suspension. Concentrated sulfuric acid (ImL, 18.76mmol) in water (10ml) was 

added and the mixture was heated at 110°C for 2h. The reaction mix was cooled, diluted with water 

(50ml) and stirred for lOmin. Tlie solid material, was collected by filtration, washed with water and dried 

to give a white solid (325mg, 83%). 

[001258] Part I, Preparation ofN~(6-(5-(2/4-dioxo-3,4-dihydropynmidin-l(2H)-yl)-2-methoxy~3-

(methylsulfonyl)phenyi)naphthalen-2-yl)methanesulfonamide. 

[001259] To a 5mL microwave tube was added the product from. Part 'H (63.3mg, G.15rnmol)( the 

product from Example 4A, PartB (52.Img, 0.150mmol), l,r-bis(diphcnylphosphino)ferrocene-

palladium(lI)dichloride complex (6.12mg, 7.50|imol) and IM sodium carbonate (0.15OmL 0.150mmol) in 
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the solvents of toluene (1.0ml) and ethanol (i.Oml), The vessel was sealed and the mixture was sparged 

with nitrogen for 5min and microwaved at 100°C for 30min. The mixture was partitioned with ethyl 

acetate and IM HCI. The organic layer was washed with saturated sodium bicarbonate, brine, dried with 

sodium sulfate, filtered and evaporated. The residue was purified on silica gei eluting with 1% to 8% 

methanol in CH2C]2 to give crude product. A final trituration in .1:1 methanol/ethyl acetate afforded pure 

solid (26mg, 34%). *H NMR (300 MHz, DMSG-D6) 5 ppm 3.10 (s, 3 H) 3,44 (s, 3 H) 3.45 (s, 3 H) 5.71 

(d, J-8.09 Hz, 1 H) 7.44 (dd, J=8.82, 2.21 Hz, 1 H)7.75 (d,J=L84Hz, 1 H) 7.80 (dd, J-8.46, 1.84 Hz, 1 

II) 7,86 (d3 J=8.09 Hz, 1 H) 7.91 (d, J=2.57 Hz, 1 H) 7.96 (d, J=2.57 Hz, 1 H) 8.00 (m, 2 IT) 8.16 (d, 

J—1.47 Hz, 1 H) 10.10 (s, 1 H) ] 1.51 (s, 1 H). MS (ESI+) m/z 533 (M+NH4)+. 

[0012601 Example 65. Preparation of N-(5-(2J4-dioxo-3,4-dihydropyrimidin-I(2H)-yI)-2-methoxy~3-(6-

(metiiy]sulfonarnido)naphthalen-2-yl)phenyi)methanesuifonamide(compoundIB-L0-2.75). 

[001261] Part A. Preparation of 2,4-diiodo-6-nitrophenol. 

[001262] To a solution of 2-aitrophenol (2.78g; 20mmol) in MeOH (120rni) and water (SOmL) was 

added dropwise a solution of iodine monochloride (2.105ml, 42.Ommol) in lOmL CH2 Cl2. The mixture 

was stin-ed for 2h, poured into 600mL water, stirred and sonicated for 30min. The mixture was filtered to 

collect a yellow solid that was washed 3x with water (SOmL each wash) and dried to constant mass (7.3g, 

93%). m 

[001263] PartB. Preparation of l,5-diiodo-2-methoxy-3-nitrobenzene. 

[001264] A 5OmL pressure vessel was charged with the product from Fart A and MTBE (lOmi) to give a 

yellow solution. The solution was cooled in an ice bath and 2M trimetiiyisiiyldiazomethane (2.251ml, 

4,50mmo3) was added at a fast drop followed by dropwise addition of MeOH (0,6ml) resulting in calm 

bubbling. The vessel was sealed and stirred allowing warm to room temperature over 4h. The mixture 

was partitioned with ethyl acetate and IM HCI. The organic layer was washed with saturated sodium 

bicarbonate, brine, dried with sodium sulfate, filtered and evaporated to give a yellow solid (1.22g, 

100%). 

[001265] PartC. Preparation of 3,5-diiodo-2-methoxyaniline. 

[001266] In a 250 round-bottom flask was added tlie product from Part B (0.98g, 2.420mmol), 
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ammonium chloride (0.194g, 3.63mmol); and iron (0.676g, 12.1 Ommol) in THF/methanol/watar 

(20ml/20ml/10ml), The mixture was refluxed for 16ho, cooled and filtered. The filtrate was evaporated 

and the residue was partitioned with water and ethyl acetate. Hie organic layer was dried with sodium 

sulfate, filtered and evaporated to give an oil (780mg, 86%). 

[001267] PartB. Preparation of l-(3-amino-5-iodo-4-methoxyphenyl)pyrimidme-2,4(lH,3H)-dione. 

[0012683 In a 25mL round-bottom flask was added the product from Pari C (650mg. 1.734mmol), 

pyrimidine-2,4(lH,3H)-dione (2}4mg, 1.9G7mmo!), N-(2-cyanophenyl)picolmamide (77mg, 

0.347mmol), copper(I) iodide (33.Omg, 0.173mmol) and potassium phosphate (773mg. 3.64mmoI) in 

DMSO (5ml). The vessel was sealed and the mixture was sparged with nitrogen for 15min and heated at 

60°C for 1 oh. The mixture was partitioned with ethyl acetate and IM HCI. The organic layer was 

washed, with saturated sodium bicarbonate, brine, dried with sodium sulfate and filtered. The filtrate was 

treated with 3-rnercaptopropyf functionahzed silica gel, filtered and evaporated. The residue was 

chromatographed on silica eluting with 5:95 methanol/D CH2Cl2Qvi to give a solid (125mg, 20%). 

[001269J Part E. Preparation of N-(5-(2,4-dioxo-3)4-dihydropyrimidi.n-l(2H)~yl)-3-iodo-2-methoxy-

phenyOmethanesulfonamide. 

[001270] A solution of the product from Part D (1 lOmg, 0.306mmol) in pyridine (2ml) was treated with 

methanesulfonyl chloride (0.048ml, 0.612mmol) and stirred for 24h. Tlie solvent was evaporated and the 

residue was partitioned with ethyl acetate and IM HCI. The organic layer was washed with brine, dried 

with sodium sulfate, filtered and evaporated. The j'esidue was purified on silica gel eluting with 2% to 

5% methanol in CH2C12 to give a solid (20mg, 15%). 

[001271] Part F. Preparation of N^5-(2/-^ioxo-3,4-dihydropyrimidm-l(2H)-yI)-2-methoxy-3-(6-

(methylsulfouamido)naphthalen-2-y])phenyI)methanesulfonamide. 

[001272] To a 5mL microwave tube was added the product from Part E (18mg, 0.041mmol), Example 

4A, Part B (14.30mg, Q.Q41mmol), potassium phosphate (18.35mg, 0.086mmol), PA-Ph (CAS 97739-

46-3) (0.36img, 1.235pmol) and tris(dibenzyiidensacetotie)dipalladiuiii(0) (0.377mg, 0.412jj.mol) in THF 

(3.0ml) and water (1.0ml). The vessel was sealed and the mixture was sparged with nitrogen for Smin and 

heated at 50°C for 2h. The mixture was partitioned with ethyl acetate and IM HCI. The organic layer 

was washed with saturated sodium bicarbonate, brine, dried with sodium sulfate, filtered and evaporated. 

The residue was purified on silica gel eluting with 2% to 5% methanol in CH2Cl2 to give a solid. A final 

trituration in 1:1 methanol/ Cll?Cl2 gave the desired product (7mg, 32%). "H NMR (300 MHz, DMSQ-

D6) 6 ppm 3.09 (s, 3 H) 3.17 (s, 3 H) 3.37 (s, 3 H) 5.69 (dd, 1-7.91,2.02Hz, 1 H)7,34 (d, 3-2.57 Hz, 1 

H) 7.43 (dd, >8.82, 2.21 Hz, 1 H) 7.47 (d, J=2.57 Hz, i H) 7.73 (m, 2 H) 7.81 (d, 1-8.09 Hz, 1 H) 7.94 

(d, J=6,25 Hz, 1 H) 7.97 (d, J-6.62 Hz, 1 H) 8.07 (s, 1 H) 9.45 (s, 1 H) 10.05 (s, 1 H) 11.45 (d, JH.84 

Hz, I H). MS (EST) r?ifz 529 (M-H). 
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[001273] Example 66. Preparation ofN-(6-(5-(2,4-dioxo-3,4-dihydropyrim}dm-i(2H)-yl)-2-methoxy-3-

(trifIuoronietiiyI)phenyI)naphtfaalen-2-yl}methanesulfonamide (compound IB-LO-2.56). 

O 

[001274] Part A, Preparation of 4-iodo-2-(trifiuoromethyl)pbenol. 

[001275] To a solution of 2-(trifluoromethyl) phenol (3,24g, 2Qramol) in MeOH (40ml) was added 

sodium hydroxide (0.960g, 24-Ommo}) and stirred until the hydroxide was dissolved. The mixture was 

cooled to 0°C and sodium iodide was added (3.0g, 20mrnol) followed by dropwise addition of 10% 

aqueous sodium hypochlorite (9.0ml, 14.6m.moI). The addition of sodium iodide followed by sodium 

hypochlorite was repeated twice more. The mixture was stirred at ambient temperature for 2h and treated 

dropwise with, concentrated HCI to pH 1. The mixture was extracted 3 X with EtOAc, The extracts were 

combined, washed with brine, dried with, sodium sulfate, filtered and evaporated. The residue was 

purified on silica gel eluting with EtOAc/hexane (1:9) to give the mono-iodo product (5.0 g, 87%). 

[001276] Part B. Preparation of 2-bromo~4-iod.o-6-(trilIuoromethyl)phenoL 

[001277} In a 25OmL round-bottom flask was added the product from Fart A (5.00g, 17,36mmol) and 

l,3-dibromo-5:-dimethylhydantoin (2.73g, 9.55mmoI) in CHCI3 (80ml) to give an orange solution. The 

mixture was stirred for 2b, washed with water, brine, dried with sodium sulfate, filtered and evaporated. 

The crude product was purified 011 silica gel eluting with ethyl acetate/hexanc (5:95) to give a solid (3.5g, 

54%). 

[001278] Part C. Preparation of !-bromo-5-iodo-2~methoxy-3-(trifluoroniethy!)benzene.. 

[001279] A mixture of the product from Fart B (3.2gs 8.?2mrnol), iodometb&rie (1,36ml, 21.8mmol)s and 

50% sodium hydroxide (0.507ml, 9.59mmol) in acetone (20ml) was stirred for 24h. The solvent was 

evaporated and the residue was partitioned with ethyl acetate and water. The organic layer was washed 

with brine, drie-d with sodium sulfate, filtered and evaporated. The crude material was purified on silica 

gel eluting with ethyl acetate/hexane (5:95) to give a solid (2.67g, 80%). 

[001280] Part D. Preparation of l~(3-bromo-4-methoxy-5-(trifmoromethyI)phenyI)pyrimidine-2,4 

(]H.3H)-dione. 

[001281] In a 20mL microwave tube was added the product from Part C (762mg, 2,Ommol), pyrimidine-

2,4(lHJH)-dione (247mg, 2.2mm.ol), N-(2-cyanophenyl)picolinamide(89ffig, 0.4riimoi), copper(I) 

H 
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iodide (38.1mg, 0.2mmol) and potassium phosphate (892mg, 4.2romol) in DMSO (10ml). The vessel 

was partitioned with ethyl acetate and IM HCI. The organic layer was washed with saturated sodium 

bicarbonate, brine, dried with sodium sulfate and filtered. The filtrate was treated with 3-mercaptopropyl 

functionalized silica gel. filtered and evaporated. The residue was purified on silica gel eluting with ethyl 

acetate/hexane (2:3) to give the desired product (63mg, 9%). 

[001282] Part E. Preparation of N-(6-(5-(2,4-dioxo-3,4-dihydropyriraidin-l(2H)-yI)-2~methoxy-3~ 

(trifluoromethyi)plieiiyl)naphthalen-2-yl)methanesuIfonamide. 

[001283] In a 5mL microwave tube was added the product from Fart D (60mg, 0.164mmol), the product 

from Example 4A, Fart B (f>2.8mg. O.IElnimoi), l,i-bis(diM:ert-butylphosphmo)ferrocene palladium 

dichloride (5.36mg, 8.22p.mol) and potassium phosphate (69.8mg5 0.329mmol) in THF/water (3ml/lml). 

The vessel was sealed and the mixture was sparged with nitrogen for 5mm and heated at 60°C for 2h. 

The mixture was partitioned with ethyl acetate and IM HCI. The organic layer was washed with 

saturated sodium bicarbonate, brine, dried, with sodium sulfate and filtered. The filtrate was treated with 

3-mercaptopropyl functionalized silica gel. filtered and evaporated. The residue was purified by reverse 

phase chromatography to give the title compound as a solid (26mg, 31%), fH NMR (300 MHz, DMSO-

D6) 5 ppm 3.10 (s, 3 H) 3.37 (s, 3 H) 5.71 (dd, 1-7.72, 2.21 Hz, 1 H) 7.44 (dd, J=8.82, 2.21 Hz, 1 H) 7.75 

(s, 1 H) 7.78 (d, J=l.84 Hz, 1 H) 7.88 (m, 3 H) 7.98 (d, J-3,31 Hz, 1 H) 8.01 (d, J=3.68 Hz, 1 H) 8.15 (s, 

1 H) 10.09 (s, 1 H) 11.51 (d, J-2.21 Hz, 1 H). M.S (ESI-) m/z 504.1 (M-H)\ 

[001.284] Example 67. Preparation of N-(6<5^2,4-dioxo-3,4-dihydropyrimidm-l(2H}-yl)-2~melhoxy-3-

(perfluoroethyl)pi}ei\yi)naphthaIen-2-yl)methaiiesulfonamide (compound IB-L0-2.60). 

[001285] Fart A. Preparation of l-methoxy-4-nitro-2-(perf!uoroethyl)benzene. 

[001286] To a 25OmL round-bottom flask was added 2-bromo-1 -methoxy-4~nitrobenzene (3.5g, 

15.08mmol), copper(I) iodide (5.75g, 30.2mmol), and sodium 2,2,3,3,3-pentafluoropropaiioate (5.25g, 

28.2mmol) in DMF (75ml) and toluene (25ml) to give a tan suspension. The mixture was heated at 150°C 

and toluene was removed by a Dean-Stark trap. The mixture was heated at 155°C for 6h under nitrogen, 

cooled and poured into 1 OOmL of water and lOOmL of ether, filtered through a 1-inch plug of Celite and 

was sealed and the mixture was sparged with nitrogen for 15min and heated at 60°C for 16h. The mixture 

O 

H 
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the plug was rinsed with ether. The filtrate layers were separated. The organic layer was washed with 

brme. dried (Ma^SO*) filtered and concentrated. The dark oil was flash chromatographed on an Isco 40g 

silica cartridge eluting with 4:1 hexane/EtOAc to give a yellow oil that was a (3:1) mix of desired 

material and starting material (1.5g> 37%). 

[001287] Part B. Preparation of 4-nitro-2-(perfhioroethyl)phenol. 

[001288] In a lOOmL round-bottom flask was added the product from Part A (1.4g, 5.16mmol) and 

pyridine hydrochloride (4g, 34.6mmoi) neat. The mixture was heated at 210°C for 20min, cooled, and 

partitioned between EtOAc and water. The organic layer was washed with brine, dried (Na^SQ*) and 

concentrated. The crude product was flash chromatographed on an Isco 12g silica cartridge eluting with 

3:2 hecxane/EtOAc to give a yellow oil (1,3g. 98%). 

[00.12891 Part C. Preparation of 2-iodo~4-iiitro-6-(pertluoroethyl)phenoL 

[001290} In a 1 OOmL round-bottom flask was added the product from Pail B (1.3g, 5.06mmol) and N-

iodosuccinimide (1.25 lg, 5.56mmol) in acetonitrile (16.85ml) to give a yellow solution. The solution 

was stirred for 16h. diluted with LOOmL EtOAc and washed 2 >; 50ml with 10% sodium thiosulfate, brine, 

dried (Na?S04) and concentrated to ail orange semisolid.. The semisolid was flash chromatographed on an 

Isco 40g silica cartridge eluting with 3:1 hexane EtOAc to give a deep yellow/orange oil (1.3g, 67%). 

[001291] Part D. Preparation of l-iodo-2-methoxy-5-mtro-3-(perfluoroethyl)benzene. 

[001292| in a lOOmL round-bottom flask was added the product from Part € (L04g, 2.72mmol) 

potassium carbonate (Q.563g. 4.07rnmol) and dimethyl sulfate (0.41 lg. 3.26mmol) in acetone (20ml) to 

give a brown suspension. Tlie mixture was heated at gentle reflux for 16h. cooled, diluted into EtOAc, 

washed with water and brine. The organic layer was dried Na2S04, filtered and concentrated to a yellow 

oil that was purified by flash chromatography on an Isco 40g silica cartridge eluting with 9:1 

hexane/EtOAc (6G0mg, 56%). 

[001293} Part E. Preparation of 3-iodo-4-methoxy-5-(perfluoroetliyl)aitiline, 

[001294] In a 25QmL round-bottom 0a.sk was added the product from Part .0 (0.6g, I.511minol), iron 

(G.422g, 7.56mmoI). and ammonium chloride (0.121 g, 2,267mmoi) in a solvent mix of EtOH (9ml), THF 

(9ml) and water (3ml) to give a brown suspension that was heated at 95-100°C for 2h. The reaction mix 

was filtered through a plug of Celite and the Celite was rinsed repeatedly with EtOH. The filtrate was 

concentrated and the residue was dissoived in EtOAc, washed with water, brine, dried (Na2SO.,), filtered 

and concentrated to give an oil (560mg, 99%), 

[001295] Part F. Preparation of 1,5-diiodo~2~methoxy-3-(perfluoroethyl)benzene. 

[Q01296] In a 25ml, round-bottom flask under nitrogen was added the product from Part E. (0.565g, 

1,5391X30101), tert-butyl nitrite (0.293ml, 2.463mmo!)> copper(l) iodide (0.293g, 1.539mraol), sodium 

iodide (0.23lg. L539mmoL) and iodine (0.195g, 0.770mmol) in DME (15.39ml) to give a brown 

255 



suspension. The mixture was heated at 60°C for 3h, cooled and filtered through Celite washing the Celite 

pad well with EtOAc, The EtOAc filtrate was treated with 10% sodium thiosulfate, brine, dried 

(N82SO4), filtered and concentrated to a dark oil. The crude material was purified by flash 

chromatography on an Isco 40g silica cartridge eluting with 95:5 hexane/EtOAc to give a yellow oil 

(36Gmg, 49%). 

[001297] Part G. Preparation of l-(3-iodo-4-methoxy-5-(perfluoroethyl)phenyl)pyrimidine-2,4(lH,3H)-

dione. 

[001298] In a 20mL microwave tube was added the product from Part F (0.36g, 0.753mmoi), 1H-

pyrimidine-2,4-dione (0,101 g, 0.904mmoi), potassium phosphate tribasic (0,336g, 1.582mmol) N-(2-

cyanophenyl)picolinamide (0.034g, 0.151mmol) and copperfl) iodide (0.014g, 0.075mmol in DMSO 

(7ml). The vessel was sealed and the mixture was sparged with N'2 for 3Omin, heated at 60°C for 24h, 

cooled and diluted into EtOAc. The EtOAc layer was washed with IM HCI, saturated NaHC03, and 

saturated NaCl, dried (Na?S04), filtered and concentrated. The residue was flash chromatographed on an 

Isco 40g silica cartridge eluting with hexane --> 1:1 hexane/EtOAc to give a yellow foam (100mg, 29%). 

[001299] Fart H. Preparation cvfN-(6~(5-(2,4-dioxo-3,4--dibydropyrimidin-l(2H)-yl)-2-melhoxy-3-

(perfluoroethyI)phenyl)naphthalen-2-y3)mefhanesuIfonamide. 

[001300] In a 5mL microwave tube were combined the product from Part G (0.1 Og, 0.216mmol), 

Example 4A, Part B (0.075g, 0.216mmol), and potassium phosphate tribasic (0.096g, 0.454rnmol) in 3:1 

tetrahydrofuran-water (5mL) and degassed by nitrogen sparge for I Omin. The mixture was then treated 

with. PA-Ph (CAS 97739-46-3) (l.S98mg, 6.49pmol) and tris(dibenzy!ideneacetone)dipaSladium(0) 

(1.982mg, 2,164iimoi) followed by degassing for another 5mm. The flask was then sealed and stirred at 

50°C for 16h and partitioned between EtOAc and water. The EtOAc layer was washed with 0.1M HCI, 

saturated NaHCOs, and saturated NaCl. The organic was dried stirred for 0.5h with 3-mercapto­

propyl ftmctionalized silica to remove metals, filtered and concentrated. The crude product was purified 

by chromatography on an Isco 12g silica cartridge eluting with CH2CI2 —> 3% MeOH in CH2CI2 to give a 

light yellow foam (84m& 99%) ffl.p. 162465°C. NMR (300 MHz, DMSO-D6) 5 ppm 3.10 (s, 3 H) 

3.33 (s, 3 H) 5.70 (d, J=7.72 Hz, 1 H) 7.44 (dd, J=8.82, 2.21 Hz, i H) 7.70 - 7.76 (m, 2 H) 7.80 (d, J-2.57 

Hz, 1 H) 7.86 (d, 3-8.09 Hz, 1 H) 7.91 (ds J=2.57 Hz, 1 H) 8.00 (dd, J=8.82, 2.94 Hz, 2 H) 8.12 (s, 1 H) 

10.10 (s, 1 H) 11.50 (s, 1 H). MS (EST) m/z 554 (M-H)+. 
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[00X301] Example 68. Preparation of (E)"N'-(6-(5-(2.4-dioxo-3J4-dihydropyrijT!3diri-l(2H)-yl)-2-

methoxy-3-(thiophen-2-yI)phenyI)-2,3-dihydrG-lH~mden-l-yIidene)methanesuIfonohydrazide (compound 

IB-L0-2.51). 

[001302] Part A. Preparation of l-(3-broTTio-4-methoxy-5-(l-oxo-23-dihydro-lIi-inden-5-yl)phenyi)-

pyrimidine-2,4( 1 H,3 H)-d ione. 

[001303] In a lOOmL round-bottom flask was added the product from Example 48, Part C (846mg, 

2.00mmol). Example 6, Part A (516mg, 2.000mmol), potassium phosphate (892mg, 4.2Qmmol), PA~Ph 

(CAS 97739-46-3) (I7.54mg, 0.060mmol) and tris(diben2ylideneacetone)-dipalladium(0) (18,31mg, 

0.020mmol.) in THF (12.0ml) and water (4.0ml). The vessel was sealed and the mixture was sparged with 

nitrogen for 5min and stirred at ambient temperature for 72h. The mixture was partitioned with ethyl 

acetate and IM HCI, The organic layer was washed with saturated sodium bicarbonate, brine, dried with 

sodium sulfate and filtered. The filtrate was treated with 3-mercaptopropyl functionalized silica gel, 

filtered through celite and evaporated. The residue was purified with silica gci eluting with 1 to 4% 

methanol in CH2C12 to give a solid (690mg, 81%). 

[001304] Fart B. Preparation of (E)-N'"(5~(3~brofflo~5-(2,4~dioxo-3;4-dihydropyrhmdm-](2H)-yf)--2-

methoxyphenyl)-2,3-diKydro-lH~inden-l-ylidene)raethanesulfottobydrazide. 

[001305] In a SOmL round-bottom flask was added the product from Part A (685mg, i.603mmol) and 

methanesulfonohydrazide (194mg, 1,764mmol) in MeOH (20ml), The mixture was warmed to 40°C and 

stirred for 24h. The mixture was cooled, filtered and washed with methanol to give a solid (569mgs 

68%). 

[001306] Part €. Preparation of (E)-N,-(6-(5-(2,4-dioxo-3,4-dihydropyrimidin-l(2H)-yI)-2-methoxy-3-

(tftiophen-2-yl)pheayi)-23-dihydro-lH-mden-3-ylidene)methanestilfonohydrazide. 

[001307] In a 5raL microwave tube was added the product from Part B (52mg, 0.1 OOmmol), thiophen-2-

ylboronic acid (12.Simg, 0.1 OOmmol). l,r-bis(di-tert-butyiphosphino)feiTocene palladium dichloridc 

(3.26mg, 5.01 jimo!) and potassium phosphate (42.5mg, 0.200mmci) in THF (3.0mf) and water (1,0ml). 

The mixture was sparged by nitrogen for 5mm and heated at 50°C for 3h. The mixture was partitioned 

with ethyl acetate and IM HCI. Hie organic layer was washed with saturated sodium bicarbonate, brine, 

dried with sodium sulfate and filtered. The filtrate was treated with 3-mercaptopropyl functionalized 

O 
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silica gel, filtered through celite and evaporated. The residue was purified by reverse phase 
chromatography AA method to give a white solid (27mg, 52%). 5H NMR. (300 MHz, DMSO-D6) 8 ppm 
2.86 (m, 2 H) 3.09 (s, 3 II) 3.14 (m, 2 H) 3.32 (s, 3 H) 5.69 (d, J=7.72 Hz, i H) 7.18 <dd, J=5.15, 3.68 Hz, 
1 H) 7.41 (d, J-2.57 Hz, 1 H) 7.63 (m, 3 H) 7.75 (m, 2 H) 7-86 (d, J=8.09 Hz, 1 H) 7.91 (d J-2.94 Hz, 1 
H) 9,96 (s, 1 H) 11.48 (s, 1 H). MS (ESI+) m/z 523 (M+H)+, 

[001308] Example 69. Preparation of (E)-N'-(6-(5-(2,4-dioxo-3J4-dihydropyrimidm-i(2H)-yl>3-(furaii-
2-yl)-2-methoxypheny!)-2J3-dihydro-lH-inden-].-ylidene)methanesu!fonohydrazide (compound IB-L0-
2.55). 

[001.309] In a 5ml microwave tube was added the product from Example 68, Part B (52mg, 
O.lOOmmol), furan-2-ylboronicacid (11.20mg, O.lOOmmol). 1,1 '-b2s(di4eit-butylphosphino)ferrocene 
palladium dichloride (3.26mg, 5.01jimol) and potassium phosphate (42.5mg, 0.200mmol) in THF (3.0ml) 
and water (1. .0ml). The mixture was sparged by nitrogen for Smin and heated at 50°C for 3h. The 

mixture was partitioned with ethyl acetate and IM HCI. Tlie organic layer was washed with saturated 
sodium bicarbonate, brine, dried with sodium sulfate and filtered. The filtrate was treated with 3-
mercaptopropyl functionalized silica gel, filtered through celite and evaporated. The residue was purified 
by reverse phase chromatography AA method to give a solid (24mg, 47%). !H NMR (300 MTIz, DMSO­
DS) 5 ppm 2.86 (m, 2 IT) 3.09 (s, 3 H) 3.14 (m, 2 H) 3.36 (s, 3 H) 5.68 (d, ,1=8.09 Hz, 1 H) 6.69 (dd, 
J-3.31, 1.84 Hz, I H) 7.09 (d, J=3.31 Hz, 1 H) 7.41 (d, >2.57 Hz, 1 H) 7.62 (ms 2 H) 7.75 (d, J=8.09 Hz, 
I H) 7,80 (d, J=2.57 Hz, 1 H) 7.86 (m, 2 H) 9.97 (s, 1 H) 11.46 (s, 1 H). MS (ESI+) m/z 507 (M-i-H)\ 

O 
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[001310] Example 70. Preparation of N-(6-(3-tert-butyi-5-(254-dioxo-3.4-dihydropyrimidm-l(2H)-yl)-

2-ethoxyphenyI)naphthalen-2-yl)methanesuifonamide (compound IB-LO-2.23). 
O 

[001311] Fart A. Preparation of 2~tert-butyl-4-iodophenoL 

[001312] To a 250mL round-bottom flask was added 2-tert-butylphenol (3.76g, 25mrnoi) in MeOH 

(50.0ml) to give acolorless solution. Sodium hydroxide (1.200g, 30.Ommol) was added and ths mix was 

stirred until the hydroxide was completely dissolved. The solution was cooled to 0°C and treated with 

sodium iodide (1.75g, 11.6mmoi) followed by dropwise addition of 10% sodium hypochlorite solution 

(7.2ml, 11.6mmol). The addition of sodium iodide followed by sodium hypochlorite was repeated twice 

and the mixture was stirred at 0°C for 30mm. The mixture was treated with 10% w/w solution of sodium 

thiosulfate, stirred for 3Omin and treated with concentrated HCI dropwise to a constant pH of 1. The 

mixture was extracted 3X with EtOAc. The extracts were combined, washed with brine, dried (MgS04), 

filtered and concentrated. The crude oil was flash chromatographed on an ISCO 80g silica cartridge 

eluting with hexane --> 4:1 hexane/EtOAc to give a yellow oil (5.2g, 75%). 

[001313] Part B. Preparation of 2-bromo-6~tert-butyi-4-iodophenol. 

[001314] To a 250mL round-bottom flask was added tlie product from Part A (4.8g, 17.38mmoI) and 

l,3-dibromo-5,5-dimethylhydantom (2.61g, 9.13mmoi) in chloroform (87ml) to give an orange solution. 

The reaction mixture was stirred for 2h resulting in a black solution that was washed with water, brine, 

dried (Na2S04) and concentrated. The black oil was flash chromatographed on a 12Qg Isco silica 

cartridge eluting with hexane to give a pinkish solid (4.84g, 78%). 

[001315] Fart C. Preparation of !.-bromo-3-tert-butyl~2-ethoxy-5-iodobenzeiie. 

[001316] To a SOmL round-bottom flask was added the product from Part B (888mg» 2.5mmol), ethyl 

iodide (409mg, 2.63mmol), and potassium carbonate (415mg, 3.OOmmol) in acetone (12ml) to give a 

green suspension. The mixture was heated at reflux for 16h, cooled and concentrated. The residue was 

partitioned between water and EtOAc. The organic layer was washed twice with brine, dried over 

Na2S04, filtered and concentrated to a red oil. The oil was flash chromatographed on an Isco 40g silica 

cartridge eluting with hexane to give a clear oil (820mg. 86%). 

[001317] Fart D. Preparation of 1 -(3-bromo~5-tert-butyl-4-ethoxyphenyl)pyrimidine-2,4(lH,3H)-dioRe. 
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{001318} Jn a 20mL microwave tube under nitrogen flush was added the product from Fart C (G.4g, 

1.044mmol), 3 H-Pyrimidine-2,4-dione (0.140g, 1.253mmoI); and potassium phosphate tribasic (0.465gs 

2.193mmol) in DMSO (5mi) to give a colorless suspension. N-(2-cyanophenyl)picolmamide (G.04?g, 

0.209mraol) was added and the mix was sparged with nitrogen for lOrnin. Copper(I) iodide (0.020g, 

0.104ramol) was added and the mix was sparged once again for lOmin, placed under nitrogen and heated 

at 60°C for 18h, The mixture was cooled and pailitioned between EtOAc and water adjusting the pH to 1 

with HCI. The aqueous layer was extracted 2X with EtOAc. The organics were combined, washed with 

water, saturated NaHC03, and saturated NaCl. The organic layer was dried (Na2SO^), stirred, with 3-

mercaptopropyl functionalized silica for Ih. filtered and concentrated. The crude product was purified by 

chromatography on an ISCO 12g silica cartridge eluting with 2% MeOH in CH2C1;> to give a white 

powder (266mg, 69%), 

10013191 Part E. Preparation of N-(6-(3-tert-butyl-5-(2.4-dioxo-354-dihydropyrimidin-l(2H)-yi)-2-

etiioxyphenyl)naphtha'len-2-yl)m.ethanesiilfonamide. 

[001320] In a 5mL microwave tube was added the product from Parti) (55.ling, 0.15mmol)s the product 

from Example 4A, Part B (52. Img, 0.150mmol)} potassium phosphate tribasic (63.7rag, 0.300mmol) 

and l,l'-bis(di-tert-butyIphosphino)ferrocen.e palladium dichloride (4,89mg, 7.50pmol) hi Till-" (3ml) 

wafer (1ml). The mixture was sparged for lOmin with nitrogen, heated sealed at 50°C for 4h, cooled and 

diluted into EtOAc. The EtOAc layer was washed with IM HCI, saturated MaHCOs, saturated NaCl, 

dried (Na2S04) and treated simultaneously with mercaptopropyl silica gel, filtered and concentrated. The 

residue was flash chromatographed on a 12g Isco silic-a cartridge eluting with 2% MeOH in CH2C12 to 

give a solid, (16mg, 21%) m.p. 196-202°C. ^HKMR (300 MHz, DMSO-D6) 5 ppm 1.00 (t, J=6.99 Hz, 3 

H) 1.44 (s, 9 H) 3.09 (s, 3 IT) 3.43 (q5 J-7.ll Hz, 2 H) 5.64 (dd, J-7.91, 1.29 Hz, 1 H) 7.32 (d, J=2.94 Hz, 

1 H) 7.36 (d, J—2.94 Hz, 1 H) 7.41 (dd, JM8.82, 2.21 Hz, 1 H) 7.72 (ss 1 H) 7.74 (d, 1=1.47 Hz, 1 H) 7.80 

(d, J-7.72 Hz, 1 H) 7.90 - 8.00 (m, 2 H) 8.05 (s, 1 H) 10.04 (s, 1 H) 11.41 (s, 1 H). MS (ESI-) m/z 506 

(M-H)\ 
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[001321J Example 71. Preparation of N-(6-(3-tert-butyI-2-chloro-5-(294-dioxo-3,4-dihydropyriniidin-

l(2H)-yl)phenyl)naphthalen-2-yl)methanesulfonamide (compound IB-1JKLI4). 

. O 

[001322] Part A. Preparation of 2-bromo-6-tert-bu(yi-4-iodoaniiine. 

(001323} In a SOmL round-bottom flask was added 2-bromo-6-tert-butylani line [prepared by the method 

of Omisuka, et.aS. Organometallics, 25(5), 2006. pp 1270-1278] (1,18g, 5.17mmol) and sodium 

bicarbonate (0.7S2g, 9.Slmmoi) in water (5ml). The mixture was cooled in an ice bath and iodine 

(1.444gj 5.69mmoI) was added in several portions. The mixture was warmed to ambient temperature and 

stirred for 16h. The mixture was treated with aqueous sodium thiosulfate. extracted by ethyl acetate, 

dried with sodium sulfate, filtered and evaporated. The residue was purified on silica gel eluting with 5% 

ethyl acetate in hexane to give an oil (] .2g, 65%). 

(001324) Part B. Preparation of l-broma-3-tert-butyl-2-chIon>5-iodobenzene. 

[001.325] To a mixture of tert-butyl nitrite (0.198mL, l.Snimol) andcopper(II) chloride (161 mg, 

1,2mmol) in acetonitrile (5mL) was added the product from Part A (3 54mgs 1 .Ommol) as a solution in 

acetonitrile (5mL). The mixture was heated at 60°C for 30min, cooled, partitioned with ethyl acetate and 

IM HCI. The organic layer was washed with brine, dried with sodium sulfate, filtered and evaporated. 

The residue was purified on silica gel eluting with 5% ethyl acetate in hexane to give the product (300mg, 

81%). 

[001326J Part €. Preparation of l-(3-brom.o-5-tert-butyl-4-chlorophenyl)pyrimidme-2,4(lH,3I-I)-dione. 

[001327| hi a 20mL microwave tube was added the product from Part B (300mg.. 0.803ittmol), 

pyrimidine-2,4(1113H)-dione (99mg, 0,884mmot), N-(2~cyanophenyl)picolinamide (35.9mg. 

0.161mraol), copper(I) iodide (15.30mg, O.OSQmmol) and potassium phosphate (35Smg} i.687nvmol) in 

DMSO (5ml). The mixture was sealed, purged with nitrogen and heated at 60°C for 4h. The mixture was 

partitioned with ethyl acetate and 1M. HQ. The organic layer was washed with saturated sodium 

bicarbonate, brine, dried with sodium sulfate and filtered. The filtrate was treated with 3-mercaptopropyl 

functionalized silica gel, filtered and evaporated. The residue was purified on silica gel eluting with 10% 

to 40% ethyl acetate in hexane to give a solid (175mg, 61%). 

[001328] Part B. .Preparation ofN-(6-(3-tert-butyl-2-chloro-5-(2,4-dioxo-3s4-dihydropyriraidin-l(2H)-
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yl)phenyl)naphthaIen-2-yl)methanesulfonaBiide. 

[001329] In a 5mL microwave tube was added the product from PartC (35.8mg, G.lGmmoI), the product 

from Example 4A. PartB (38.2mg, 0.11 Ommol), l53!-bis(di-tert-biitylphosphmo)ferrocene palladium 

dichloride (3.26mg, 5.00jxmol) and potassium phosphate (42.5mg, O.20Ornmol) in TFIF/Water (3ml: 1ml). 

The mixture was purged with nitrogen for 5min and heated at 60°C for 2h. The mixture was partitioned 

with ethyi acetate and IM HCI. The organic layer was washed with saturated sodium bicarbonate, brine, 

dried with sodium sulfate and filtered. The filtrate was treated with 3-mercaptopropyl functionalized 

silica gel, filtered and evaporated. The residue was purified on silica gel eluting with 1:1 ethyl 

acetate/hexane to give a solid that was triturated with 1% methanol in CH2C!2 to give a white solid 

(29mg, 55%), melting point: > 280°C. lH NMR (300 MHz, DMSO-D6) 6 ppm 1.53 (s, 9 H) 3.08 (s, 3 H) 

5.69 (d, J-7.72 Hz, 1 IT) 7.42 (m, 2 H) 7.52 (dd, J=8.46, 1.84 Hz, 1 H) 7.56 (d, J=2.57 Hz, 1 H) 7.74 (d, 

J—1.84- Hz, 1 H) 7.84 (d, J-7.72 Hz, 1 H) 7.88 (s, 1 H) 7.91 (d, J-8.82 Hz, 1 H) 7.95 (d, 1-9.19 Hz, 1 H) 

10.04 (s, 1 H) 11.46 (s, 1 H). MS (ESI-) m/z 496 (M-H)\ 

[001330] Example 72. Preparation of AL((6-(3-rcrr-butyI-5-(2.4-dioxo-3,4-dihydropyrimidin-l(2/f)-yl)-

2-methoxyphenyI)beiizo[^jisoxazok3~y!)met:hyl)methanesulfbnamide (compound IB-LO-2.45). 

[001331] Fart A. Preparation of AH(6-brGmobenzo[«]isoxazoI-3-yl)methyl)-iV-(4-methoxybenzy{)-

methanesulfonamide. 

[001332] To a refluxing solution of 6-bromo-3-methyibenzo[d'jisoxazole (1,0g, 4.72mmol) in CC14 

(25ml) was added l-bromopyrrolidine-2,5-dione (0.923 g5 5.19mmol) and benzoic peroxyanhydride 

(0.114g, 0.472mmol). The mixture was refluxed. for 6h, and then cooled to room temperature, filtered 

thru celite, and concentrated in vacuo, The crude product was purified by column chromatography on 

silica gel using CH2C12 as the eluent to give the dibromide as a solid (0.84g, 43%). To a solution of the 

dibromide (0.20g, 0.687mmo!) and iV-(4-methoxybenzyl)methanesu3fonarnide (0.148g, 0.687mmol) in 

EtOH (3ml) was added IN aq. NaOH (0.722ml, 0.722mmol)> and the resulting mixture was stirred at 

80°C for 90min. The mixture was partitioned between 0.1N aq. HCL (lOmL) and EtOAc (2 x I OmL), and 

the combined organic layers were dried over Na2S04, filtered and concentrated in vacuo. The crude 

O 

H 
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product was purified by column chromatography on silica gel using 2:3 EtOAcihexanes as eluent to give 

the title compound as an oil (65mg, 22%). 

[003333] Part B. Preparation of A»(4-metlioxybenzyl)-,¥-({6*(4;4,5,5"tetramethyl-l ,3.2-dioxaborolan-2-

yl)benzo[o]isoxazol-3-yI)rnetliyl)methanesulfonainide. 

[001334] A solution of the product from Fart A (56mg, 0.132mmol), bis(pinacoiato)diboron (37mg, 

0.145mmol), and potassium acetate (39mg, 0.395mmol) in 1,4-dioxane (1.3mL) was degassed by 

bubbling with Nz gas for 35mm, 1 J.'-Bis(diphenylph.o$phino)ferrocene-palladium(II)dichIoride 

dichloromethane complex (3mg, Q.004mmol) was added, and the resulting mixture was stirred at 80°C for 

16h, filtered and concentrated in vacuo. The crude product was purified by column chromatography on 

silica gel using 1:2 EtOAcihexanes as the eluent to give the title compound as a colorless oil (49mg, 

79%), 

[001335] Part C. Preparation ofAr-((6-(3-/m~butyl-5~(254"dioxo-3,4--dihydropyrimidm-l(2iir)-yl)-2-

methoxyplienyl)benzo[cf]isoxazoI-3-yI)methyi)-iV-(4-methoKybenzyI)TnethanesuJ.fonamide. 

[001336] A mixture of the product from Example C (31.8mg, 0.079mmol)r tlie product from Fart B 

(45mg, 0.095mmol) in EtOH (0.5mL), toluene (0.5mL) IM aq. Na2C03 (0.095raL, 0.095mmoi) was 

degassed by bubbling with gas for lOmin. 1.1'- Bis(diphenylphosphino)ferrocene-paHadium(II) 

dichloride dichloromethane complex (2mg, 2.4pmoI) was added, and degassing with N2 was continued 

for Smin. The reaction mixture was sealed and heated at 100°C in a microwave reactor for Ih. The 

mixture was concentrated in vacuo, and the crude product was purified by column chromatography on 

silica gel using 1:9 MeOH:CHC33 as the eluent, The title compound was obtained as a light brown solid 

(41mgs 83%), 

[001337] Part D. Preparation of iV-((6-(3-rert-bu1yl-5-(2,4-dioxo-3,4-diliydropyrimjdin-l (2B)-y\)~2-

methoxyphenyi)benzo[^isoxazoI-3-yl)methyl)methanesuIfonamide, 

[001338] A solution of the product from Part € (39mg, 0.063mrool) in TFA (O.SmL) was stirred at 40°C 

for 6h. TFA was removed in vacuo and the crude product was purified by column chromatography on 

silica gel using 4% MeOH in CHC13 as the eluent to give the title compound (I3mg, 41%). 'HNMR (300 

MHz, CDCU) 8 8.39 (s, 1 H) 7.74 - 7.82 (mt 2 H) 7.57 (dd, >8.27, 1.65 Hz, 1 H) 7.36 (d, >7.72 Hz, 1 

H) 7,25 (d, 7=257 Hz, 1 H) 7.1.9 (d:>2.94 Hz, 1 H) 5.82 (dd, >7.72, 2.21 Hz, 1 H) 5.25 - 5.33 (m, 1 H) 

4.70 (d, >6.25 Hz, 2 H) 3.29 (s, 3 H) 3.12 (s, 3 H) 1.45 (ss 9 H). 
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Example 73. Preparation of methyl 2-{5~(3-/e/'/-butyl-5-(2,4-dioxo-3,4-diiiydropyrimidin-

l(2f0-yi)-2-meth.oxyphenyl)-253-dihydro-liy-mden4-yiidene)hydrazinecarboxylate (compound IB-L0-

2.24). 

O 

NNHC02CH3 

To a solution of the product from Example 6S Part B (0.05g, 0.124mmol) in MeOH (1ml) was 

added methyl carbamate (17mg, 0.185mmol), The mixture was stirred at 60°C for 16h, and then 

concentrated in vacuo. The crude product was purified by column chromatography on silica gel using 5% 

MeOH in CH2C12 as the eluent to give the tide compound (44mgs 74%). !H NMR. (300 MHz, DMSO-d6) 

5 11,40 (s, 1 H) 10.05 (s, 1 H) 7.78 (d, >8.09 Hz, 1 H) 7.69 (d,>7.72 Hz, 1 H) 7.45 - 7.57 (m, 2 H) 7.24 

- 7.33 (m, 2 H) 5.64 (d, >8,09 Hz, I H) 3.71 (s, 3 H) 3.28 (s, 3 H) 3,06 -3.16 (m, 2 H) 2,78 - 2.88 (m, 2 

H)1.40 (s, 9 H). 

[001341] Example 74. Preparation of l-(3-rer/-butyI-4-methoxy-5-(l-oxoisoindoliR-5-yi)phenyl)-

pyrimidine-2,4(lH';3/i)-dJone (compound IB-LG-2.30). 

O 

[001342] Fart A. Preparation of 5~hfomo-2~(2,4-dimethoxybenzyl)isoindo!in-l-one. 

[001.343] To a solution of methyl 4-bromo-2-(bromometliyI)beiizoate (1,0g, 3.25mraol) and (2,4-

dimethoxyphenyl)methanamine (0.65g, 3.90mmol) in THF (16mL) was added triethyiamine (0.91mL, 

6.5mmoI), and the resulting mixture was stirred at. room temepralure for 16h. The resulting solid was 

filtered off, and the filtrate was concentrated in vacuo. The crude product was purified by column 

chromatography on silica gel using 1:4 EtOAc:hexanes as the eluent to give the title compound as a 

colorless solid (0.52g, 44%). 
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[001344] Part B. Preparation of2-(2,4-dimethoxybenzyl)-5-(454,5,5-tGtraroethyj-l,3,2-dioxaborolan-2-

yl)isoindoiin-l~orte. 

[001345] The product from Fart A (lOOmg, 0.276mmol) was subjected to the conditions described for 

Example 72, Part B to give the title compound as an oil (107mg, 95%). 

[001346] Fart C. Preparation of i-(3-Zer?-butyI-5-(2-(254-dimethoxybenzy])-I"Oxoisoindolm-5-yl)-4-

methoxyphenyi)pyrimidine-2.4(l/i,37/)-dioDe, 

1001347] The product from Fart C (44mg, 0.1.1 Immol) was subjected to the conditions described for 

Example 72, Fart C to give the title compound (50mg; 81%). 

|001348] Part D. Preparation of l-(3-ferr-lmtyl-4-methox.y-5-(l-ox.oisomdoIm-5-yl)phenyl) pyrimidme-

2,4(l//>3/i)-dkme-. 

[001349] A solution of the product from Fart C (48mg, 0.086mmo!) in CH2C12 (0.3ml) and TFA (0.6ml, 

7.79mmol) was stirred at room temperature for !6h. and then concentrated in vacuo. The crude product 

was purified by column chromatography on silica gel using 5% MeOH in CHCI3 as the eluent io give the 

title compound as a colorless solid (22ii3g; 63%). lH NMR (300 MHz, DMSO-de) 5 1L41 (d, J=! ,84 H2, 

i H) 8.61 (s, I H) 7.72 - 7.83 (m, 3 H) 7.62 - 7.69 (ra, 1 H) 7.29 - 7.36 (m, 2 H) 5.65 (dd, .7=8.09, 2.21 

Hz, 1 H) 4,44 (s, 2 H) 3.25 (s, 3 H) 1.41 (s; 9 Pi). 

[301350] Example 75. Preparation ofAL(2-(6-(3-/ert--hiityl-5-(234-dioKo-3?4-dihydropyrimidin-'l(2fi)-

yl)-2-methoxyphenyl)-l/-/-inden-3-yi)propan-2-yl)rnethanesuffonamide (compound 1B-L0-2.41). 

[001351] Part A. Preparation of 6-bromo-l//-indene-3-carbonitrile. 

[001352] To a solution of 5-brorao-2J3-dihydro-lH-inden-l-one (lg, 4.74mmo!) in anhydrous THF 

(1.5mi) at -10°C was added 2M lithium diisopropylamide in THF (0.242ml, 0.483mmol) dropwise. The 

resulting mixture was stirred at -10°C for 15mm before diethylcyanophosphonate (0.791ml, 5.21mmol) 

was added dropwise. Following the addition, the mixture was allowed to warm to room temperature, find 

was stirred at room temperature for 3h. The mixture was cooled to ~78°C and borontri fluoride diethyl 

etherate (1.196ml, 9.52mmo!) was added dropwise. Following the addition, the mixture was stirred at -

78°C for Hi and was then allowed to warm to room temperature and was stirred at room temperature for 

O 

•O UU OO 
\ 4-N 
/ H 
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16h. The mixture was concentrated in vacuo, and the residue was partitioned between EtOAc (SOmL) and 

H20 (2 x SOmL), The organic layer was dried over Na2SO^ filtered and concentrated in vacuos and the 

cmde product was purified by column chromatography on silica gel using 9:1 Et;OAc:hexanes as the 

eluent. The title compound was obtained as an tan solid (0.72g, 69%), 

[001353] Part B. Preparation of A42,-(6-bromo-lH4nden-3-yl)propan-2-yl)methanesulfonamide. 

[001354] Anhydrous cerium(OI) chloride (0.224g, G.909mniol) was flame dried under vacuum and 

placed under dry N2. Anhydrous THF (1,5ml) was added, and tlie resulting mixture was stirred under 

at 45°C for 48h. The mixture was cooled to room temperature, and the product from Part A (0,1 g, 

0.454mmol) was added. Tlie resulting mixture was cooled to -78°C, and a L5M solution of methyl-

lithium lithium bromide complex (0,757ml, 1.136mmol) in F,t20 was added dropwise over ISmin. 

Following the addition, the mixture was allowed to warm to -20°C and was stirred for 24h. Concentrated 

aq. NH4OH (0.3mL) was added dropwise, and the mixture was allowed to warm to room temperature, 

was stirred for 30min, and was then filtered and washed with THF (2 x 5mL). The filtrate was 

concentrated in vacuo, and the crude product was purified by column chromatography on silica gel using 

5% MeOH in CH)C12 as the eluent to give a solid (23mg, 20%). To a solution of this solid (23mg, 

0.09!mmol) in CH2C12 (ImL) was added methanesulfonyl chloride (0.01 ImL, 0.137mmol). The mixture 

was cooled to 0°C and diisopropylethylamine (0.024ml, O.!37mmol) was added dropwise. The resulting 

mixture was stirred at room temperature for 90min, and was then partitioned between 0.3 N aq. HCI 

(2mL) and CH2C12 (3 x 2mL). The combined organic layers were dried over Na2SO^, filtered and 

concentrated in vacuo, and the crude product was purified by column chromatography on silica gel to 

give the title compound (17mg. 56%). 

[091355] Part C. Preparation of Ar-(2-(6-<4,4;5J5-tetramethyl-l53s2-dioxaboroIan-2~yl)~l//-mden-3-

yl)propan-2-yI)methanesulfonamide. 

[001356] The product from Part € (50mg, 0.15 Immol) was subjected to tlie conditions described for 

Example 72, Part B to give the title compound as a colorless solid (37mg. 65%). 

[001357] Part D. Preparation of iV-(2--(6-(3-te^~butyi-5-(2,4"dioxQ~3!4~dihydropyrimidha-l(2/?>yl)-2-

methoxyphenyi)-li?-mden-3-yI)propan-2-yI)methanesulfonamide. 

[001358] The product from Part C (35mg, 0.093mmol) was subjected to the conditions described for 

Example 72, Part € to give the title compound as a colorless solid (4!mg, 84%). ll~l NMR (300 MHz, 

DMSO-d6) 5 11.40 (s, 1 B) 7.94 (d, >8.09 Hz, Z H) 7.78 (ds J=8.09 Hz, 1 H) 7.65 (d, J-l.50 Hz, 1. H) 

7.56 (s, I H) 7.48 (dd, >-8,09, 1.47 Hz, I H) 7,27 (s, 2 H) 6.48 (s, 1 H) 5,63 (d, ,7=8.09 Hz, 1 H) 3.43 (s, 2 

H) 3.25 (s, 3 H) 2.63 (s, 3 H) 1.68 (s, 6 H) 1.41 (s, 9 H). 
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[001359} Example 76. Preparation of 7V-((6-(3-/er?-biity]-5-(2,4-dioxo-3,4-dihydropyrimidin-l(2/i)-yi)-

2-metboxyphenyl)benzo[fr]thiophen-3-yl)methyl)methane5ulfonamide (compound IB-L0-2.il). 

[0013601 Part A. Preparation of ethyl 6-bromobenzo[/;jthiopheiie-2-carboxyIate, 

[001361] A solution of ethyl t'oioglycolate (0,65g, 5.42mmol), 4-bromo-2-fluorobenzaldehyde (l.Og, 

4.93mmol) and triethyiamine (L25mL, 12.3mmo!) in DMSO (5mL) was heated at 75°C for 2h. The 

mixture was partitioned between H20 (50mL) and CH2CI2 (2 x SOmL), and the combined organic iayers 

were dried over Na^SO*. The drying agent was filtered off, and the solvent was removed in vacuo to give 

the title compound as an oil (1.29g, 92%). 

[001362] Fart B. Preparation of 6-bromobenzo[d]thiophene-2-carboxyIic acid. 

[001.363] To a solution of the product from Fart A (1.21g, 4.24mmoi) in THF (lOmL) was added a 

solution of LiOTT (0.305gs 12.73mmol) in H20 (4mL) and the resulting mixture was stirred at 40°C for 

2h. The mixture was partitioned between H20 (50mL.) and CH2Cl2 (50mL). The aqueous layer was 

adjusted to pH - 2 using IN HCI, and extracted with CH2C12 (2 x SOmL). The combined organic layers 

were dried over Na2S04, filtered and concentrated in vacuo to give the title compound as an oil (1.04g, 

95%), 

[001364] PartC. Preparation of 6-bromobenzo[£]thiophene. 

[001365] The product from Part B <0.70g, 2,73mmoI) and DBU (1.35mL, 8.94mmol) were combined in 

DMA (6m.L) in a sealed tube and heated at 200°C in a microwave reactor for 70min. The resulting dark 

solution was diluted with 1 M HCI (20mL) and extracted with CH2C12 (2 x 20mL). The combined 

organic iayers were dried over Na2SO^. filtered and concentrated io vacuo, and the crude product was 

purified by column chromatography on silica gel using CH2Ci2 as the eluent to give the title compound as 

an oil (0.484 g 83%). 

[001366] Fart 0. Preparation of 6-bromo-3-(chIoromethyi)benzo[£]thiophene. 

[001367] To a solution of the product from Fart € (Q.484g, 2.27mmol) in benzene (O.20mL) was added 

37% aq. formaldehyde soiution (ImL) and concentrated HCI (ImL). The resulting mixture was heated at 

70°C for Ih. while HCI gas was bubbled through the mixture. The mixture was partitioned between H20 

(20mL) and CH2C12 (2 x 20mL), and the combined organic layers were dried over Na2SO.i5 filtered and 

-NH 
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concentrated in vacuo, The crude product was purified by column chromatography on silica gel using 

CH2CI2 to give tlie title compound as a waxy solid (0.49g, 82%). 

[001368] Part E. Preparation of i^((6-bromobenzo{£Jlliiophen-3-yI)metiiyJ)-A7-(2,4-dimethoxybenzyl) 

methanesuifonamide. 

[061369] To a solution of the product form Part D (275mg, 1 .OSmmol) and />/-(2.4-dimethoxybenzy 1)-

methanesulfonamide (284mg, 1.ISmmol) in DMA (6xnL) was added K2CO3 (160mg, 1.ISmmol), and the 

mixture was stirred at room temperature for 3h. The mixture was paititioned between H/J (20mL) and 

Et70 (2 x 20mL), and the combined organic layers were dried over Na2SCU5 filtered and concentrated in 

vacuo. The crude product was purified by column chromatography on silica gel using 2% EtOAc in 

CH2CI2 as the eluent to give the title compound as a waxy solid (316mg, 64%). 

[001370] Fart F. Preparation of ^Y-(2s4-djmetlioxybenzyI)-N'"((6-(4;4,5!5-tetramethyi413;2-

dioxaborolan-2-yl)benzo[6]thioplien-3~yl)methyl)methanesulfonamide. 

[001371] The product from Fart E (3G0nig, 0.64mmol) was subjected to the conditions described for 

Example 72, Part B to give the title compound as a waxy solid (248mg, 75%). 

[001372] Part G. Preparation of JV~((6~(3-fe^~buty!-5"(214-d!oxo-3,4-dihydropyrimidm--l(2i9)™yl)-2-

inethoxyphenyl)benzo[^]thiophen-3-yI)methyl)-7V-{2,4-dimetlioxybenzyi)methanesulfonamide. 

[001373] The product from Part F (214mg, 0.414mmoi) was subjected to the conditions described for 

Example 72. Part C to give tlie title compound as a light yellow solid (238mg, 87%). 

[801374] Part H. Preparation of JV-<(6-(3-iert-butyl-5-(2s4-dioxo-3J4-dihydropyrimidm-l(2f?)-yl)~2-

methoxyphenyl)benzo[6]thiophen-3-y!)methyl)rnethanesulfonamide. 

[001375] To a solution of the product from Part G (23 Omg, 0.34mmol) in CH^Clj (4mL) was added 

trifiuoroacetic acid (O.SmL), and the mixture was stirred at room temperature for 30min. The solution 

was diluted with CH7CI2 (lOmL) and extracted with saturated aq. NaHC03 (2 x lOmL). The organic layer 

was dried over Na:,S04, filtered and concentrated in vacuo, and the crude product was purified by column 

chromatography on silica gel eluting with 3% MeOH in CH2CI2 to give tlie title compound as an off-white 

solid (149mg, 84%), *HNMR (300 MHz, DMSO-d*) 8 11,41 (s, 1 H) 8.16 (d, ./=U0 Hz, 1 H) 8.02 (d, 

,/-8.46 Hz, 1 H) 7.79 (d, >7.72 Hz, I H) 7.71 (s, 1 H) 7.60 - 7.66 (m, 2 H) 7.29 - 7.38 (ra, 2 H) 5.65 (d, 

>7.72 Hz, 1 H) 4.44 (d,>5.88 Hz, 2 H) 3.24 (s, 3 H) 2.95 (s, 3 H) 1.42 (s, 9 H). 
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[001376] Example 77. Preparation of JV-(2-(3-^r/-butyl-5-(2,4-dioxo-3,4~diiiydropyrimidm-l(2/i)-yl)-

2-methoxyplienyl)-l525354-tetrahydroisoqmnolm-6-yl)rnethanesulfonaTmde (compound IB-L9-2.19). 

[001377] Fail: A. Preparation of H3~ammo-5-£erFbutyl-4~methoxYphenyl)pyrimidine-234(l/D/-/)-

dione. 

[001378] To a solution of the product from Example 7. Fart F (I70mg> 0.534mmol) and triethyiamine 

(223uL, 1,6mmoi) in THF (5mL) was added diphenylphosphorylazide (173uL, O.SGmmol). The resulting 

mixture was stirred at room temperature for Ih, and was then stirred at 45°C for Ih. Water (280uL) was 

added, and the resulting mixture was stirred at 50°C for Hi, and then stirred at room temperature for 16h. 

The solution was diiuted with H2O (lOraL), and the resulting solid was filtered off. The solid was 

suspended in IM aq. HCI and filtered to give the amine product as the HCI salt. This salt was suspended 

in aq. NaHCO* (20mL) and extracted with EtOAc (2 x 2GmL). The combined organic layers were dried 

over Na-2SO/„ filtered and conccntrated in vacuo to give the title compound as a colorless solid (55mg, 

36%). 

|001379] Part B. Preparation of l-(3-tert-butyl-4-methoxy-5-(6-nifcro-3,4-dihydroisoquinoIin-2(I Hy 

yi)phenyl)pyrimidme-2,4(l//,3//)-dione. 

*[001380} A solution of the product from Part A (lOQmg, Q.28mmoV) and 2-(2-(methylsulfonyloxy)-

etjhyl)-4-nitrobenzyl methanesulfbnate (196mg, 0.68mmoi) were in anhydrous DMA (4mL) was stirred at 

80°C for 18h. The cooled mixture was partitioned between H20 (20mL) and EtOAc (2 x 20mL), and the 

combined organic iayers were dried over Na2SG4, filtered and concentrated in vacuo. The residue was 

suspended in CH2Ci2 and filtered to remove unreacted aniline starting material. The filtrate was 

concentrated in vacuo, and the crude product was purified by column chromatography on silica gel 

eluting with 1 % MeOH in. CH2C12 to give the title compound as a light yellow solid (39.3mg5 31%). 

[001381] Part C. Preparation ofA/:-(2-(3-/err-butyl-5"(2J4-diox;o-3)4-dihydropyrimidm-l(2H)-y])"2~ 

methoxyphenyl)-i,2,3!4-tetrahydroisoquinoHn-6-yl)methanesulfonamide. 

[001382] To a solution, of the product from Fart B (3 5mg. 0.078mmol) in THF (0.5mL), MeOH (0.5mL) 

and H20 (0.25mL) was added Fe powder (17.4mg; 0.4Immol) and NH4C] (6,2mg, O.l2mmol, and the 

resulting mixture was stirred at 70°C for 1 h. The hot mixture was filtered through celite and rinsed with 

THF and MeOH. The filtrate was concentrated and dried in vacuo to give a solid. To a solution of the 

solid (32mgs 0.076mmol) and pyridine (26uL, G.32mmo!) in CH2C12 (1.5mL) was added methanesulfonyl. 
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chloride (7.7uL, 0,Q99mmoI). The mixture was stirred at room temperature for ih then concentrated in 

vacuo, Tlie crude product was purified by column chromatography on silica gel eluting with 5% MeOH 

in CHaCia to give the title compound as a light yellow solid (7rng. 19%). !B NMR (300 MHz, DMSO-dg) 

6 7,71 (d, 3=8.09 Hz, 1 H) 7.14 - 7.21 (m; 3 H) 7.05 - 7.12 (ra, 3 H) 6.98 {d, J=2.57 Hz, 1 H) 5.65 (d, 

1=7.72 Hz, 1 H) 4.18 (s, 2 H) 3.86 (s, 3 H) 3.03 (t} J=4,23 Hz, 2 H) 2.99 <s, 3 H) 1.38 (s, 9 H). 

[001383] Example 78. Preparation of 7V-(2-(3-ferf-butyl-5-(2,4'dioxo-374-dihydropyrimidm-l(2iL7)~yI)-

2-methoxyphenyl)isomdo!in-5-y])methanesulfonamide (compound IB-LO-2.79). 

[001384] Part A. Preparation of (4-ni1:ro-lj2-pheny]ene)bis(methylene)dimethanesuIfonate. 

[001385] To a solution of 4-nitrophthalic acid (500mg, 2.37mmol) in THF (24mL) at room temperature 

was added a IM solution of BI-I3®THF complex (9.95mL, 9.95mmo'i) dropwise. This solution was stirred 

at 65°C for Ih, and then allowed to coo! to room temperature. To the mixture was added MeOH (ImL), 

and the mixture was stirred for 30min and concentrated in vacuo. The residue was paititioned between 

IM aq, HCI (20mL) and EtOAc (2 x 20mL), and the combined organic layers were dried over Na2S04, 

filtered and concentrated in vacuo. The crude product was purified by column chromatography on silica 

gel eluting with 3% MeOH in CH2C12 to give an oil (253mg, 58%). To a solution of the oil (250mg, 

2.37mmol) and triethyiamine (438nL, 3,14mmoI) in anhydrous CH2CI2 (30mL) at 0°C was added 

methanesulfonyl chloride (234uL, 3.Ommol) dropwise. The solution was stirred at room temperature for 

18b, and was partitioned between IM aq. HCI (20mL) and CH3CI2 (2 x 20mL). The combined organic 

layers were dried over Na?.SO.i, filtered and concentrated in vacuo. The crude product was purified by 

column chromatography on silica gel eluting with CH2C!2 to give the title compound (150mg, 32%). 

[001386] Part B. Preparation of l-(3-rer/-buty3-4-methoxy-5-(5-nitroisoindolin-2~yl)phenyl) 

pyrimidine-2,4(l/7,3//)-dlone. 

|0Q13S7] To a solution of the product ofPart A (llQmg, 0.324-mmol) and the product of Example 77, 

Part A (113mg, 0.389mmol) in anhydrous 1,4-dioxane (4mL) was added sodium bicarbonate (60mgT 

0.71mmol) and diisopropylethylarnine (142uL; O.Slmrno!) and the resulting mixture was stin-ed at 95°C 

for 16h, The mixture was partitioned between 0.5M aq. HCI (lOmL) and CI-I2Cl2 (2 x lOmL), and the 

combined organic layers were dried over Na2S04, filtered and concentrated in vacuo. The crude product 
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was purified by column chromatography on silica gel eluting with 1 % MeOH in CH2CI7. to give the title 

compound as a light yellow solid (i lOmg, 78%). 

[001388] Fart C. Preparation o£N^2-(3-tert-butyl-5-(2,4-dioxo-3>4^ihydroFyrimidm-l(2jF!)-yt)-2-

methoxyphenyl)isoindolin-5--yl)inethanesulfonamide, 

[001389} The product from Part B (1 OOmg, 0.25mmol) was subjected to the conditions described for 

Example 77, Part C to give the title compound as an off-white solid (53mg, 45%). ]H NMR (300 MHz, 

DMSO-dg) 5 11.37 (sJ H) 9,70 (s, 1 H) 7.71 (d, J-7.72 Hz, 1 H) 7.34 (d, J-8.09 Hz, 1 H) 7.23 (d, J-l .84 

Hz, 1 H) 7.13 (dd, J-8.09,1.84 Hz, 1 H) 6,98 (d, 1=2.57 Hz, 1 H) 6.81 (d, J-2.21 Hz, 1. H) 5.62 (d, J-7.72 

Hz, 1 H) 4.52 (s, 2 H) 4.50 (s, 2 H) 3.63 (s, 3 H) 2.98 (s, 3 H) 1.38 (s, 9 H). 

[001390] Example 79. Preparation of Ar-((6"(3-rfir/~butyI-5-(2,4-dioxo-3,4-di.hydropyrimidiii-l(2//)~yi)-

2-methoxyphenyl)-17/-i«den~3~yl)methyi)methanesulfonamide (compound EB-LO-2.13). 

[001391] Part A. Preparation of 5-bromo-l~(trimethylsityloxy)-2.3-dihydro-lH-indene-l -carbonitrile. 

[081392] To a solution of S-bromo^S-dihydro-l/T-iriden-l-oiie (10.Og, 47.4tnmoI) and A-methyl-

morpholine A^oxide (1.67g, 14.21mmol) in CH2C12 (50ml) was added trimethylsilylcyanide (7,05g, 

71. Immol). and the resultant soiution was stirred at room temperature for 72h, and then concentrated in 

vacuo. The crude product was purified by column chromatography on silica gel using 5% EtOAc in 

hexanes as the eluent to give the title compound as a colorless liquid (12.65g, 86%). 

[001393] Part B. Preparation of l-(aminomethyi)-5-bromo-2,3-dihydro-l//-i.n.den-l ~ol. 

[001394} To a solution of the product from Part A (18.44g, 59.4mmol) in anhydrous Et20 (250mL) 

under gas at Q°C was added a IM soiution of L1AIH4 in Et->0 (62.4mL> 62.4ramol) dropwise over Ih. 

Following the addition, the mixture was allowed to wann to rL and was stirred at room temperature for 2h. 

The mixture was cooled in an ice bath while H20 (4.3mL) was added dropwise, followed by the addition 

of 15% aq.NI-LjOH (4.3mL), and then B2O (13mL). The mixture was stirred at room temperature for 

15min, and then filtered through celite and rinsed with EtOAc. The filtrate was concentrated in vacuo, 

and tlie residue was suspended in Et20 (40mL) to give a precipitate that was filtered and dried to give the 

title compound as a colorless solid (10.0g> 70%). 

[001395] Part C Preparation of (6-bromo-lH-mden-3-yl)meth an amine hydrochloride salt. 

O 
-s-
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{001396] To a solution ofthe product from Part B (10.Og, 41.3mmol) in MeOH (lOOmL) was added 6N 

aq, HCI (!25mL) and the mixture was stirred at 70°C for 3h and then allowed to cool to room 

temperature. MeOH was removed in vacuo to give a precipitate that was collected by filtration, washed 

with H20, and dried in vacuo to provide the title compound as a colorless solid (9.89g, 92%). 

[001397] PartB. Preparation, of A;-((6-bromo-l//-inden-3-yl)me1iiyl)metlianesulfonamide. 

[001398] To a suspension of the product from Part C (6.46g, 24.8mmol) io anhydrous CH2CI2 (260mL) 

was added methanesulfonyl chloride (3.86mL, 49.6mmol) and diisopropylethylamine (13.OmL, 

74.4m.mol), and the resulting mixture was stirred at room temperature for lOh. The solution was washed 

with IN aq. HCI (2 x 3OOmL), and the organic layer was dried over Na2SO<i, filtered and concentrated in 

vacuo. The residue was suspended in Et?0 (lOOmL) to give a precipitate that was collected by filtration 

and dried to give the title compound as a colorless solid (6.25g, 83%). 

[001399] Pari E. Preparation of ^V-((6-(4,4,5.5-tetramefhyI-l,3}2-dioxaboroIan-2-y!)-l/f-inden-3-

yl)methyI)methanesulfonamide. 

[001400] A solution of the product from Part D (2.0g, 6.62mmol), bis(pinacolato)diboron (1.85g, 

7.28mmol). potassium acetate (1.95g, I9.86mmol) and l,r-bis(diphenylphosphino)ferrocene-

palladium(3I)dichloride dichloromethane complex (0.27g, 0.33 Immol) in anhydrous 1,4-dioxane (80mL) 

under N2 was stirred at 95°C for 8h. The cooled mixture was filtered through celite, washed with EtOAc 

(2 x 20mL) and then concentrated in vacuo. The crude product was purified by column chromatography 

on silica gel using 1:2 EtOAcrhexanes as the eluent to give the title compound as a colorless oil (2.02g, 

87%). 

|0O14O1] Part F. Preparation ofA?»((6-(3-fer/-butyl»S-(2,4~dioxo-3;4-dihydropyrimidin-I(2/f)-yl>2~ 

methoxyphenyI)-I#-inden-3-yl)methyl)methanesuIfonamide. 

[001402] A mixture of the product from Part E (3.14g, 8.99mmol). the product from Example C (3.78g, 

9.44mmol), tripotassium phosphate (3.82, 17.98mmol), I,3,5,74'etramethyl-254,8-trioxa-6-phospha-6-

phenyl-adamantarie (Cytec [97739-46-3]) (!05mg, 0.36mmoi), and tris(dibenzylidmeacetone)-

dipalladium(O) (165mg. 0.18mmol) was placed under N2 gas. To the mixture was added, via canula, a 

mixture of THF (45mL) and H20 (15mL) that had been degassed by bubbling Ar gas for lOmin. The 

resulting mixture was further degassed by bubbling with Ar for an additional 1 Smin. The mixture was 

stirred at 50°C for 1 .5h while Ar was continuously bubbled through the solution. Additional 

tris(dibenzyl idineaeetone)dipalladium(O) (55mg, 0.6mmol) in THF (2mL) was added, and the mixture 

was stirred at 50°C for Ih. The mixture was allowed to cool to rt, and was partitioned between CH2C12 

(300ml) and IN aq. HCI (1 SOmL). To the orange organic layer was added 3-mercaptopropyl-

functionalized silica gel (1 Og, Aldrich) andmgS04, and the mixture was stirred at room temperature for 

16h, filtered and concentrated in vacuo. The crude product was purified by column chromatography on 
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silica gel using 3:1 EtOAc:hexanes as the eluent to give the title compound as a colorless solid (2.7g, 

61%). ]HNM.R (300 MHz, DMSO-dfi) 8 11.40 (s,lH), 7.78 (4 J=7.4Hz,lH)f 7.66 7.60 

(d,J=7.7Hz,lH)5 7.50 <m,2H)s 7.25 (m:2H); 6.56 (m,lH), 5.64 (dd, J=2.2,7.7HzsIH), 4.18 (d, 

J=5.1HzJ2H), 3.46 (s,2H), 3.25 (s,3H), 2.96 (s,3H), 1.41 (s,9H). 

1001403} Example 80. Preparation of A'1-(5-(3-ferr-butyl-5-(2!4-dioxo-3,4-dihydropyrimidfn-l(2.H)-yl)~ 

2-methoxyphenyi)-23-dihydro4#4nden-I-yl)methanesuifonohydrazide (compound IB-LO-2.31). 

[001404] To a solution of the product from. Example 6, Part C (IGQirtg, 0.20 Immol) was in THF (2mL) 

and MeOH (2mL) was added 2 drops of 10% HCI in MeOH, followed by sodium cyanoborohydride 

(19mg, 0,302mmoi). The mixture was adjusted to pH4 with the addition of 10% HCI in MeOH, and was 

then stirred at room temperature for ih. The resulting mixture was partitioned between saturated aq. 

sodium bicarbonate (5raL) and CH2O2 (20niL), and the organic layer was dried over 'Na2SO,i, filtered and 

concentrated. The crude product was purified by column chromatography on silica gel using 3% MeOH 

m CH2Ci2 as the eluent to provide the title compound as a colorless solid (58mg, 58%). !TI NMR (300 

MHz, DMSO-d6) 5 11.39(sJH>, 8.1S(d,J-3.7Hz!lH)! 7.77(d^=7.7Hz,lH)) 7.5I(dsJ=8.1HzJlH), 

7.3S(xn,2H), 7.27(d^2.6Hz,lH), 7.2i(d>J=2.9Hz>lH)J 5.63(d5J=7.7HzJH)5 5.25(m,lH): 4.39(m,lH), 

3-27(8,31-1), 2.9S(mJlH)s 2.83(s;3H), 2.78(m,lH), 2.22(m3lH)5 2.07(raJH): i.40(Sj9H). 

[001405] Example SI. Preparation of l-(3-fer^butyl-5-(l-hydroxy~2,3-dihydro-l.£f-inden-5-yl)-4-

methoxypher]yl)pyrimidine-254(l//.3/7)-dione (compound IB-L0-2.36). 

[001406] To a soiution of the product from Example 6, PartB (150mg, 0.371mmoJ) in MeOH (3mL) 

and CH2CI2 (3mL) was added sodium borohydride (28mg; 0,742mmol), and the mixture was stirred at 

room temperature for Ih. The mixture was partitioned, between IN aq. HCI (IOmL) and CH2C12 (20mL), 

H HN~'NH 

H OH 

273 



and the organic layer was dried over Na2SOi, filtered and concentrated in vacuo. The crude product was 

purified by column chromatography on silica gel using 5% MeOH in CH2CI2 as the eluent to provide the 

title compoimd as a colorless solid (90mg, 60%). JH NMR (300MHz, DMSO-d6): § 11.39(5,11-13, 7.44(d, 

J= 4.0Hz, IH), 7.40 (m, 2H), 7.21 (d, >2.6 Hz, IH), 7.26 (d,J= 2.6 Hz, IH), 5,63 (d, J-S.l Hz, IH), 

5.29 (d. J= 5.9 Hz,IKE), 5.09 (m, IH), 3.26 (s, 3H), 2.97 (m, IH), 2.79 (m, IH), 2.38 (m, IH), 1.83 (m, 

IH), 1.40 (s, 911). 

[001407] Example 82, Preparation of l-(3-rert-.butyI-5~(2-(2,5-diraethyHi1^pyrroH'Yl}benzo[d3 

thiazol-6-yl)-4-rnothoxyphenyl)vyrumdmQ-2}4(lH,3Ii)-dione (compound IB-L0-2.47). 

[001408] Part A. Preparation of 6-bromo-2-(2,S-diroethyl-lH-pyrrol-l-yl)benzo[tfjthiazoIe. 

[001409J A solution 6-bromobenzo[^tbiazoI-2-arame (5.75g, 25. Immol), hexane-2,5-dione (2.95mL, 

25.1mmoi), and PPTS (0.95g, 3.76mmol) in benzene (100ml) was refluxed for 16h while water was 

removed with a Dean-Stark trap. The cooled mixture was poured into EtOAc (lOOmL) and extracted with 

saturated aq. NaHCOs (2 x lOOmL) and brine. The organic layer was dried over Na2SO^, filtered and 

concentrated in vacuo. The crude product was purified by column chromatography on silica gel using 9:1 

EtOAc:hexanes as the eluent to give the title compound as an orange oil (6.46g, 84%)-

[001410] Part B. Preparation of 2~(2,5-dimethyl-lH-pyiTGi~l~yl)"6-(4,4,5,5-tetramethyi-I,3;2-

dioxaborolan-2-yl)benzo[d]thiazole. 

[001.411] A. mixture of the product from Part A (3.24g> I0.54mmol), bis(pinacolato)diboron (4.0 lg, 

15.8Immol), bis(di-tert-butyl(hydroxy)phospfamo)pailadium(II) dichloride (Q,26"4g, G.527mmof), and 

potassium acetate (3.1 Og, 31.6mmol) in anhydrous toluene (25mL) was degassed by bubbling with N2 gas 

for 1 Smin, and then heated at reflux under N2 for 72h. The cooled mixture was filtered through celite and 

washed with EtOAc, and the filtrate was concentrated in vacuo. The crude product was purified by 

column chromatography on silica gel using 9:1 EtOAc:hexanes as the eluent to give the title compound 

(2,77g, 74%). 

[001412] Part C, Preparation of l~(3~fer/-but>!l-5'(2-(2,5-dimethyl~li7-pyrrol-l-yi)benzo[d3thiazol-6-

yl}~4-methoxyphenyl)pyrimidine-2,4(l/f53H)-dione. 

[001413] The product from Part B (405mg, 1.14mmol) was subjected to the conditions described for 

Example 72, Part C to give the title compound (430mg, 68%). !H NMR (300 MHz, DMSO-d6) 5 11.43 
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(d, >2.21 Hz, 1 H) 8.32 (d, >1.47 Hz, 1 H) 8.12 (d, >8.46 Hz, 1 H) 7.80 (d, >7.72 Hz, 1 H) 7.76 (dd, 

>8.46, 1.84 Hz, 1 H) 7.35 (q, >2.57 Hz, 2 H) 5.97 (s, 2 H) 5.66 (dd, >7.72, 2.21 Hz, 1 H) 3.30 (s, 3 H) 

230 (s, 6H)1,43 (s,9H). 

[001414] Example 83. Preparation of ]-(3-(2-a.minobenzo[^tliiazol-6-yl)-5-?e?*/-butyI-4-methoxy-

phenyi}pyrimidine-2,4(Ii^3ff)-dione (compound JB-LO-2.27), 

[001415] To a soiution of the product from Example 82 (4.0g, 8. Ommol) In trifiuoroacetic acid (50m L) 

was added a few drops of H20, and the resulting mixture was stin-ed at 80"C for 2.5h, and then 

concentrated in vacuo. A solution of the residue in MeOH was neutralized using conc. NH4OH. 

concentrated in vacuo, and the crude product was purified by column chromatography on silica gel using 

9:1 CHzCl2:MeOH as the eluent to give the title compound (3.3g, 98%). 5H NMR (300 MHz, DMSO-d6) 

5 11.40 (s, I H) 7.81 (s, 1 H) 7.77 (d, >8.09 Hz, 1 H) 7.57 (s, 1 H) 7.40 (s, 1 H) 7.33 - 7.38 (m, 1 H) 7.25 

(s, 1 H) 5.60 - 5.69 (ra, 1H)3.26 (s, 3 H) 1.40 (s, 9 H). 

[001416I Example 84. Preparation of A?-(6-(3-^rt»bo1yl--5-(2,4-dioxo-3J4-dihydropyrimidin-l(2/f)-yl}-

2-methoxypbeny3)henzo[t^thiazQl-2-yl)metha»esi]ifonamSde (compound IB-X,0-2.28). 

[001417] To a solution of the product from Example 83 (0.35g, 0.83minol) in anhydrous CH2C12 (SOmL) 

was added methanesulfonyl chloride (194jxL, 2.49mmol) and pyridine (1.34mL, I6.6mmo3). The 

resulting mixture was stirred at room temperature for 16h and concentrated in vacuo. The crude product 

was purified by C-1 g reverse-phase HPLC using an acetoiiitrile:H20 (0.1% TFA) gradient to give the title 

compound (19mg, 4%). 'H NMR (300 MHz, DMSO-dfi) 8 13.09 (s, 1 H) 11.41 (d, >1,84 Hz, 1 H) 7.96 

(d, >1.47 Hz. 1 H) 7.77 (d, >8.09 Hz, 1 H) 7.57 (dd, 1 H) 7.42 (d, >8.09 Hz, 1 H) 7.25 - 7.32 (m, 2 H) 

5.64 (dd, >8.09, 2.21 Hz, 1 H) 3.25 (s, 3 H) 3.02 (s, 3 H) 1.40 (s, 9 H). 
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[001418] Example 85. Preparation of H3-(benzo[^thiazo]-6-yl)-5-/erf--buty]-4-methoxyphenyl) 

pyrimidine-2,4(1//.3/^)-dione (compound IB-LO-2.33). 

[001.419] To a solution of the product from Example 83 (30mg, 0.071mmol) in anhydrous 1,4-dioxane 

(3mL) under Nz was added isoamyl nitrite- 09pL, 0.142mmoi). The resulting mixture was stirred at 

reflux, for ih. and concentrated in vacuo. The crude product was purified by C-18 reverse-phase HPLC 

using an acetoni1rile:H20 (0.1% TFA) gradient to give the title compound (14mg, 48%). 'IT NMR (300 

MHz, DMSO-d6) 5 11.42 (d, .7=1,84 Hz, 1 H) 9.44 (s, 1 H) 8,34 (d, 7=1.47 Hz, 1 H) 8.19 (d, 7=8.46 Hz; I 

H) 77/9 (d, 7-7.72 Hz, 1 H) 7.73 (dd,7=8.46, 1.84 Hz, 1 H) 7.32 - 7.37 (ms2 H) 5.65 (dd,7=7.91,2.39 

Hz, 1 H)3.24(s,3H) 1.42 (s, 9 H). 

[001420] Example 86. Preparation of Ar-(6-(3-/£T/-butyi-5-(2;4-dioxo-3,4-dih}'dropyrimidin-i(2/i)-yI)-

2-methoxyphenyi)benzo[cfjthiazoi-2-yl)acetamide (compound IB-LO-2.49). 

[001421] A mixture of the product from Example 83 (30mg, 0.071mniol) and acetic anhydride (3niL) 

was stirred at 100°C for 2h, and then allowed to cool to room temperature. The resulting solid was 

collected by filtration, washed with H20, and dried to give the title compound as an off-white solid 

(29mgs 88%). NMR (300 MHz, DMSO-d*) 8 12.42 (s, 1 H) 11.41 (d, J-2.21 Hz, 1 H) 8.12 (d, M.47 

Hz, 1 H) 7.82 (ds J=8.46 Hz, 1 H) 7.78 (d, J=8.09 Hz, 1 H) 7,61 (dd, J=8.46, 1.84 Hz, 1 H) 7.33 (q, J=2.70 

Hz, 2 H) 5.64 (dd, J-8,09, 2,21 Hz, 1 H) 3.24 (s, 3 H) 2.22 (s, 3 H) 1.41 (ss 9 H). 

H 

276 



100.1422} Example 87. Preparation of l-(3-ter?~butyl-4-nietliox3^5-(2-(propylammo)benzo[<fithiazol-6-

yI)phenyI)pyrimidirie-2,4(1/73 T^-dione (compound IB-L0-246), 

[001423] Part A. Preparation of !-(3-/i?r?-butyl-5-(2-ch!orobenzo[i3]thiazol-6-yl)-4-m6thoxyplienyI) 

pyriraidirie-2,4(i/Tr,3H')-dione. 

[001424] To a mixture of the product: from Example 83 (50mg, 0.11 Bmm.ol) and copper(lI) chloride 

(24m.g, O.178mmol) in acetonitrile (3mL) at 0°C was added tert-butyl nitrite (21}iL, 0.178mmo1). The 

mixture was stiixed at 0°C for 1 h, and then warmed to 65nC and stirred for 2h, Tlie mixture was 

concentrated in vacuo and purified by column chromatography on silica gel using 5% MeOH in CH2CI2 

to give the title compound as an off-white solid (43 mg, 82%). 

[001425] Fart B. Preparation of 1 -(3-/e^-butyI-4-methoxy-5-(2-(propylainino)ben2o[c7IthiazoI-6-yI) 

phenyi)pyrimidme-234(lJ-/3H)-dione. 

[001426] A mixture of the product from Fart A (50mg, 0.1 immol);, 1 -aminopropane (9pL, 0.1 Immol), 

and K2CO5 (15.6mg, 0.1 Immol) in anhydrous DMF (5mL) was stirred at 100°C for 24h. The mixture 

was concentrated in vacuo and purified by column chromatography 011 silica gei using 2% MeOH. in 

EtOAc as the eluent to give the title compound as an oft-white solid (2img, 40 %). ;H NMR (300 MHz, 

DMSO-dc) 6 11,39 (d,J=i.84 Hz, 1 H) 8.12 (t>=5.52 Hz, 1 H) 7.82 (4.7=1.47 Hz, 1 H) 7.77(4.7-7.72 

Hz, IH) 7.44 (t, 7-9.01 Hz, 1 H) 7.37 -7.41 (m5 1 H)7.25 (s, 21-1)5-63 (dd, ,7=7.93, 2.02 Hz, 1 H)3.33 -

3.38 (m, 2H) 3.26 (s, 3 H) 3.56 - 1.69 (m, 2H) 1.40 (s, 9 H) 0.94 (t, ,7=7.35 Hz, 3 H). 

[001427] Example 88, Preparation of i-(3-tert-butyl~4-methoxy-5-(3-methylbenzofuran-6-yl)pheriyi)-

pyrimidine-2,4(l/£3/7)-dione (compound IB-LO-2,42). 

[001428] Fart A. Preparation of methyl 2-(2-acetyI-5-bromophenoxy)acetate. 

[001429] A solution of l-(4-bromo-2-hydroxypheny!)ethanone (1.35g, 6.28mmol) in anhydrous DMF 

(36m.L) was treated in several portions with sodium hydride (377mg of 60% in oil. 226mg, 9.42mmol) 

H 
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followed by stirring at room temperature for 30min. The mixture was then treated with methyl bromo-

acetate (871 pL, l,45g, 9.48mraol) dropwise (soiution became warm after addition was complete) 

followed by stirring a£ room temperature for 18h. The mixture was diluted with ethyl acetate and 

extracted with water (4x) and saturated sodium chloride solution. Drying (Na2SCXj) and concentration in 

vacuo afforded a nearly colorless solid, which was purified by column chromatography on silica gel, 

eluting with 20-100% ethyl acetate in hexanes. These procedures afforded the title compound as a 

colorless solid (1.47g, 82%), 

[001430] Fart B. Preparation of 2-(2-acetyi-5~bromophenoxy)acetic acid, 

[001.431] A solution of the product from Part A (1.47 g, 5.12mmal) in teti-ahydrofuran (26mL) was 

treated with LON sodium hydroxide solution (6.7mL, 6.7mmol) followed by stirring at room temperature 

for 3h, at which point the reaction was complete. The mixture was concentrated in vacuo to remove 

tetrahydrofuran and then was diluted with water and cooled to 0°C. The mixture was acidified to pH 3 by 

addition of IN hydrochloric acid soiution, and then the product extracted with ethyl acetate. The organic 

layer was extracted with saturated sodium chloride solution and dried (Na2SO/t). Concentration in vacuo 

afforded the title compound as a colorless solid (1.36g, 97%). 

[001432] Part C. Preparation of 6-bromo-3-methyJbenzofuraa. 

[001433] A solution of the product from Fart B (500mg, 1.83mmol) in acetic anhydride (9.2mL) was 

treated with sodium acetate (300mg, 3.66mmo!) followed by warnsing at reflux for 18h. The mixture was 

cooled to room temperature and diluted with toluene and concentrated in vacuo to azeotropical.iy remove 

acetic anhydride. This process was repeated 3x. The mixture was then diluted with ethyl acetate and 

stin-ed with saturated sodium bicarbonate solution for Ih. Tlie layers were separated mid the organic layer 

was extracted with saturated sodium chloride solution. Drying (Na.2S04) and concentration in vacuo 

afforded amber oil, which was purified by column chromatography on silica gel, eluting with 8-50 % 

ethyl acetate in hexanes. These procedures afforded the title compound as a colorless liquid (316mg, 

82%). 

[00X434] Fart D. Preparation of 4)4,5,5-tetramethyl-2-(3-methy]ben:z»fiiran-6-yl)-l,3s2-dioxaborolarie. 

[001435] In a microwave tube, a mixture of the product from Fart C (303mg, 1,44mmol), 

bis(pinacolato)diboron (401mg, 1.58mmol) and potassium acetate (423mg, 4.3Immol) in anhydrous 

dioxane (5mL) was degassed by nitrogen sparge for 15min. The mixture was treated with l,i'~bis~ 

(diphenylphosphino)ferrocene palladium (II) chloride dichloromethane complex (24mg» 0.029mmol) 

followed by degassing for another Smin. The microwave tube was sealed and the mixture was warmed at 

90°C for 18h. The mixture was cooled and diiuted with ethyl acetate and extracted with water and 

saturated sodium chloride solution. The organic layer was dried (Na2S04) and stirred with (3-mercapto­

propyl) silica gel for Ih. The mixture was filtered and concentrated in vacuo to afford a brown semisolid, 

278 



which was purified by column chromatography on silica gel, eluting with 8-40% ethyl acetate in hexanes. 

These procedures afforded the title compound as colorless oil, which slowly solidified upon standing 

(307mg, 83%). 

[0014361 Part E. Preparation of l-(3-ter/-buty]-4-methoxy-5-(3-methylbenzofiiran-6-yI)pheayl)-

pyrimidine-2,4( lH,3H)-dlone. 

[001437] In a microwave tube, a soiution of the product from Part D (307mg, 1. l9mmol), product 

from Example C (414mg, 1.03mmol), 1,3,5 j4etramethyi-2,4,8-trioxa-6-phospha-6-pbenyl-adamantane 

(Cytec [97739-46-3]) (15mg, 0.052mmol)t and tribasic potassium phosphate (439mg, 2.07mmol) in 3:1 

tetrahydrofuran-water (SmL) was degassed by nitrogen sparge for 20min. The mixture was treated with 

tris(dibenzylideTieacetone)dipaIladium (0) (12 m g, 0.012mmoi) followed by degassing for another lOmin. 

During this period, the solution turned from an initially deep maroon color to a greenish brown color, 

The microwave tube was sealed arid the solution warmed at 50°C for 56h. The solution was cooled and 

diluted with ethyl acetate and acidified with IM citric acid solution. The organic layer was extracted with 

saturated sodium chloride solution, dried (Na^SC^), and then stirred with (3-mercaptopropyl) silica gel for 

lh. After filtration and concentration in vacuo, the residue obtained was purified by column 

chromatography on silica gei, eluting with 4-20% acetone in dichloromethane, followed by a second 

column chromatography on silica gel, eluting with 20-100% ethyl acetate in hexanes. These procedures 

afforded the title compound as a colorless solid (355mg). !H NMR (300 MHz. DMSCMg): 5 11,40 (d, 

7=1,84 Hz, 1 H) 7.74 - 7.92 (m, 2 H) 7.58 - 7.76 (m, 2 H) 7.46 (dd, 7-8.09, 1.47 Hz, 1 H) 7.30 (q, J-2.S2 

Hz, 2 H) 5.64 (dd. J=8.09, 2.21. Hz, \ H) 3.22 (sf 3 H) 2.25 (s, 3 H) 1.41 (s, 9 H). 

[0O1438| Example 89. Preparation of /V»((6-(3-/err-butyI-5-(2,4-dioxo-334-dihydropyrimidin--l{2/f)-yl)-

2-methoxyphenyl)benzofuran-3-yl)methy])methanesulfonamide (compound EB-LO-2.18). 

[001439} Past A. Preparation of 6-bromo-3-(bromometliyl)benzofuran. 

[001440] A solution of the product from Example 88, Fart C (l.Og, 4.74mmoI) and dibenzoyl peroxide 

(287mg, 1. I9mmol) in chlorobenzene (24mL) at reflux was treated in four portions with N-

broraosuccinimide (843rag. 4.74mmol) over 30mm. The mixture was then stirred at reflux tor 2h. The 

mixture was cooled, filtered and concentrated and purified by column chromatography on silica gel, 
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eluting with 7-30% chloroform in hexanes. The procedures afforded the title compound as a light yellow 

oil (43Smg, 32%). 

[001441] Fart B. Preparation of .Y-((6-bromobenzoforan-3-yl)methyl)-Ar-(4-methoxybenzyl)m.ethane-

sulfonamide. 

[001442] A solution of the product from Part A (51.5mg, I.78mmoi), A-(4-methoxybenzyl)methane-

sulfonamide (421mg, 1.95mmol), and potassium carbonate (260mg, 1.95mmol) in anhydrous DMF 

(8.9mL) was stirred at 70°C for 3h. The mixture was cooied and diiuted with ethyl acetate and extracted 

with water (4x). The organic layer was then, extracted with saturated sodium chloride solution and dried 

(Na^SO^). Concentration in vacuo afforded a beige solid. This material was purified by column 

chromatography on silica gel, eluting with 20-100% ethyl acetate in hexanes. These procedures afforded 

the title compound as a colorless solid (224mg» 35%), 

[001443] Fart C. Preparation of A-^-methoxyhenzy^-AMX^-^^Sp-tetramethyl-l^^-dioxaborolan-^-

yljbenzofuran-S-yOmethy^methanesulfonamide. 

[001444] The product from Fart B (] 86mg, 0,44mmol) was subjected to the conditions described for 

Example 88, Part B to afford the title compound as a colorless solid (177mg, 86%), 

[001445] Fart D. Preparation, of A-((6-(3~fer;~biity3-5-(2!4-djoxo-3:14-dihydropyrimidin-l(2//)-yl)-2-

methoxypheny{)benzofurar]-3-y{)metliyl)-A-(4-methoxybenzyl)methanesiilfonamide. 

[001446] In a microwave tube, a suspension of the product from Part C (I69mg, Q.36mmol), the product 

from Example € (143mg, 0.36mmol), and I.OM sodium carbonate solution (0.5mL, O.SOmmol) in 1:1 

ethanol-toluene (3mL) was degassed by nitrogen sparge for 20min. The solution was treated with 1,1-

bis(diphenylphosphino)ferrocene-pailadium(II) chloride dichloromethane complex (7mg> 9jimol) 

followed by degassing for another 5min. The microwave tube was sealed and the mixture heated a 100°C 

in die microwave oven for Ih. The mixture was diluted with ethyl acetate and water, and acidified with 

IM citric acid solution. The organic layer was extracted with saturated sodium chloride solution, dried 

(Na2S04), and allowed to stand overnight over (3-mercaptopropyl) silica gel. Filtration and concentration 

in vacuo afforded an off-white foam which was purified by column chromatography on silica gel, eluting 

with 5-30% ethyl acetate in dichloromethane. The procedures afforded the title compound as a colorless 

solid (96mg, 43%). 

[00X447] Fart E. Preparation of A--((6-(3-fer/~butyI~5-(2,4~dioxo-3!4-dihydropyrimidin~l(2i?)-yl)-2-

methoxyphenyI)benzofuran-3-yl)rnethyl)methanesulfonamide. 

[001448] A solution of the product from PartD (88mg, Q.14mmo) in dichloromethane (L4m.L) was 

treated with trifiuoroacetic acid (14mL) followed by stirring at room temperature for 18h, and then 

stirring at 40°C for 2h. The mixture was concentrated in vacuo to afford a dark, purple-brown foam, 

which was subjected to column chromatography on silica gel, eluting with 5-50% ethyl acetate in 
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methylene chloride to afford an impure material, which was purified by reverse phase chromatography on 

a C-18 column, eluting with 1% water-TPA/acetonitrile. Tlie procedures afforded the title compound as a 
solid (3.9mg). ;H "NMR (300 MHz, DMSO-^): S 11.31 -11.48 (m, 1 H) 8.01 (s, 1 H) 7.68 - 7.94 (m, 2 
H) 7.40 - 7.65 (m, 2 H) 7.10 - 7.38 (m, 2 H) 5.65 (dd, 7=7.91, 2.02 Hz, 1 H) 4.33 (d, 7=5.88 Hz, 2 H) 
3.23 (s. 3 H) 2.95 (s, 3 H) 1.41 (s, 9 H). 

[00.1449] Example 90. Preparation of 7s/-((5-(3-/er/-butyj-5*-(2.4-dioxo-3,4-dihydropyrimidin-l(2/^)-yl)-
2-methoxyphenyI)-l-methy!-2,3-dihydro-l//-inden4-yl)metbyl)methanesuifonamide (compound IB-L0-

2.25), 

[001450] Part A. Preparation of 5-bromo-l-(1.3-dithiai]-2-yl)-2,3-dihydro4//-inden-l-oi. 
[001451] A solution of 1,3-dithiane (11.96g, 99mmoI) in anhydrous tetrahydrofuran (lOOmL) at -30°C 
was treated dropwise over lOmin with n-butyllithium (2.5M in hexanes, 38.4mL5 96mmol) followed by 
stirring at -L5°C for 2h. The solution was then treated with a solution of 5-hrom,o-2.3-dihydro-I /7-inden-
1 -one (3.5g, 71.1 mmol) in anhydrous tetrahydrofuran (250mL) over 1 h, maintaining the temperature 
between -9°C and 2°C. The mixture was then allowed to set in the refrigerator at 2-8°C for 18h. The 
solution was concentrated in vacuo to afford a maroon oil which was treated with 1 N hydrochloric acid 
solution and extracted with ether. The ether layer was extracted with saturated sodium chloride solution, 
dried (Na^SCU) and concentrated in vacuo to afford an amber oil (23.55g). 
[001452] Part B. Preparation of 2-(5-bromo-2,3-dihydro~l//-inde«-l-yHdene)-i.3~dithiane, 
[001453] A solution of the product from Fart A (23.55g, 71.Immol) in benzene (350mL) was treated 
with p-toluenesulfonic acid monohydrate (3.0g) followed by stirring at reflux for Ih while removing 
water by means of a Dean-Stark trap. The mixture was extracted with saturated sodium bicarbonate 
solution and then with saturated sodium chloride solution. Drying (Na^SO^) and concentration in vacuo 
afforded the product as an amber, oil (22.27g). 
[001454] Fart C. Preparation of 5-bromo~2,3-dihydro-l.#-mdene-l-carboxylic acid. 
[001455] A soiution of the product from Part B (22.27g, 71 .Immol) in glatiai acetic acid (375mL) was 
treate4 with concentrated hydrochloric acid solution (125mL) followed by stirring at reflux, for 31i. The 
mixture was cooled and concentrated in vacuo by azeotroping off the acetic acid and water with toluene 
(3x). The brown oil obtained was filtered through a plug of 70-230 mesh silica gel in a 2L sintered glass 
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funnel (volume of silica gel ca. 1800mL) eluting with dichloromethane to remove non-polar impurities 

(1,3-propanedithiol, inter alia) and then with ethyl acetate to elute the title compound, which was 

obtained as a brown solid (9.85g, 58%). 

[001456] PartD. Preparation of methyl 5-bromo-2.3-dihydro-l//-indene-l-carbo>:ylate. 

[001.457} A suspension of the product from Fart C (9.85g, 40.9ramol) in methanol (400mL) was treated 

with 4 N hydrogen chloride in 1.4-dioxane (125mL) and the mixture was stirred at reflux for 8h. The 

mixture was concentrated in vacuo to afford brown oil, which was purified by column, chromatography on 

silica gel, eluting with 0-30% methyl t-butyl ether in chloroform. These procedures afforded the title 

compound as an amber oil (7.99g, 77%). 

[001458} Part E. Preparation of methyl 5-bromo-1 -methyl-2,3 -dihydro-1 //-indene-1 -carboxy late. 

[001459] A solution of the product from PartD (2.03 g, 7.96mmol) in anhydrous tetrahydrofuran (40mL) 

at -78CC under N2 was treated dropwise with lithium bis(trimethylsilyl)amide (1 .DM in tetrahydrofuran, 

9.55mL, 9.55mmol) over lOmin. The soiution was stirred at -78°C for 45mm and then treated with 

methyl iodide (1.5mL, previously dried by passage through a plug of basic alumina). The mixture was 

then gradually allowed to warm to rt and was stirred for 18h. The mixture was quenched by addition of 

saturated ammonium chloride solution (2mL). The mixture was concentrated in vacuo t.o remove 

ietrahydrofunffl and the residue was diluted with ethyl acetate. The mixture was extracted with saturated 

ammonium chloride solution and with saturated sodium chloride solution. Drying (Na2SCV) and 

concentration in vacuo afforded the title compound as an amber oil (2.06g> 96%). 

[001460] Part F. Preparation of 5-bromo-l-methyl-253-^ihydro-iJJ-mdene-l-carboxylic acid. 

[001461] A solution of tlie product from Part E (2.06g, 7.65mmol) and potassium trimethvlsilanoate 

(5.5g of 90%, 4.91g5 38.3mmoi) in tetrahydrofuran (40mL) was stirred at reflux for 3h. The mixture was 

cooled arid concentrated in vacuo to remove tetrahydrofuran. The maroon residue was dissolved in water 

(ca. 175mL) and extracted with methyl t-butyl ether. The aqueous phase was cooled to 0°C and acidified 

to pH 3 by addition of concentrated hydrochloric acid solution. The mixture was extracted with ethyl 

acetate (2x) and then with saturated sodium chloride solution. The solution was dried (Na2S04) and 

treated with Darco G-60, followed by filtration through celite. The filtrate was concentrated in vacuo to 

afford the title compound as a light yellow solid (1,93g, 99%). 

[001462] Part G. Preparation of 5-bromo-l-methyl-233-d.ihydro-li/-indene-l-carboxamide. 

[001463] A solution of the product from Part F (1.56g, 6.12mmol) and DMF (473fiL, 447mg. 

6.12mmol) in hexanes (lOOmL) was treated with oxalyl chloride (].61mL, 2.32g. i8.4mmoI) followed by 

stirring at room temperature for lh. The mixture was treated with celite and then filtered through celite. 

The filtrate was concentrated in vacuo and dissolved in acetone (75mL) and cooled to 0°C. The solution 

was treated with 28% aqueous ammonia solution (75mL) followed by stirring at 0°C for 30min and then 
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warming to room temperature. The mixture was concentrated in vacuo and extracted with ethyl acetate. 

The organic layer was extracted with saturated sodium chloride solution and dried (Na?SOd). 

Concentration in vacuo afforded the title compound as an oil (1.55g, 100%). 

[001464] Part II, Preparation of (5-bromo-l-methyl-2.3-diIiydro-l//-inden-l-yl)methanamine 

hydrochloride. 

[001465] In a flask equipped with, a vigreaux column and a short path distillation, head, a solution, of the 

product from Part G (1.2Ig, 4.76mmo!) in anhydrous tetrahydrofuran (8mL) was warmed to a gentle 

reflux and treated dropwise with borane-d.imethyJsuI.fide complex (904)11,, 723mg, 9.52mmol). The 

resulting mixture was stirred at reflux for 2h. Tlie solution was cooled to rt and carefully treated with 

methanol until bubbling ceased, followed by careful treatment with 4N hydrogen chloride in 1,4-dioxane 

solution (4mL). The mixture was then concentrated m vacuo. The colorless solid obtained was triturated 

with ether and collected by filtration. After drying in a vacuum oven at 50°C for 2h, the title compound 

was obtained as a colorless solid (893mg, 68%). 

[0C1466] Part I. Preparation of tert-butyl (5-bromo-l~methyi-23-dihydro-liY~mden-l-yl)methyI~ 

carbamate. 

|001467] A suspension of the product from Pas-t H (893mg, 3.23mmo) in tetrahydrofuran (16mL) was 

treated with di-tert-butyl dicarbonate (846mg, 3.87mmol) and saturated sodium bicarbonate solution 

(7.2nxL, ca. 6.46mmol) followed by stirring at room temperature for I 8h. The mixture was diluted with 

ethyl acetate and extracted with water and saturated sodium chloride solution. The solution was dried 

(Na^SC)*) and concentrated in vacuo. The residue was purified by flash chromatography, eluting with 5-

40% ethyl acetate in hexanes. These procedures afforded the title compound as a colorless solid (1.03g. 

94%), 

[001468} Part J, Preparation of tert-butyl (l-methyl-5-(434,5,5-tetramethyl-l,3,2-<iio'xaboi-olan-2-yl)-

2,3 -dihydro-1 H-inden-1 -yl)methy {carbamate. 

[001469] The product from Part I (1.03g, 3.03mmol) was subjected to tlie conditions described for 

Example 88, Part I> to afford the title compound as a colorless solid (977mg, 83%). 

[0014701 Part K. Preparation of rert-butyl (5-(3-tert-butyl-5-(2,4-dioxo*3>4-diliyd.ropyr5midin-l(2/^)-

yl)-2-methoxyphenylVl -methyl-2,3 -dihydro-1 H-inden-1 -yl)methylcarbamate. 

[001471] Hie product from Part J (965mg? 2.49mmol) was subjected to the conditions described for 

Example 89. PartD to afford the title compound as a colorless solid (61 Smg, 47%). 

[001472] Part L. Preparation of Ar-((5"(3~fe/-r»b-utyl-5-(2,4-dioxo-3,4-dihydropyrimidm-l(2//)~yl)-2-

roethox.yphenyi)-I~methy{-2,3-dihydro-l//-inden-i-yI)methyl)methanesulfonamide, 

|001473] The product from Part K (446mg, 0.84mmol) was dissolved in 4N hydrogen chloride in 

dioxane solution (l2mL), followed by stirring at room temperature for 18h. The suspension of colorless 
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solid obtained was then concentrated in vacuo. This material was suspended in dichloromethane (5mL) 

and cooled to 0°C. followed by sequential treatment with triethyiamine (280pL, 203mg, 2.0 Immol) and 

methanesulfonyl chloride (SljiL, 120rng, 1.05mmol). The mixture was stirred at 0°C for ih and then 

warmed to room temperature and diluted with dichloromethane. The mixture was extracted with IM 

citric acid solution and. then dried (Na^SCu) and concentrated in vacuo. The residue was dissolved in 3:1 

tetrahydrofurau-water (8mL) and treated with potassium carbonate (231mg, 1.68mmol) followed by 

stirring at room temperature for Ih. The mixture was concentrated in vacuo and the residue diluted with 

water and then acidified to ca. pH 2 by addition of IM citric acid. The product was extracted with ethyl 

acetate and tlie organic layer was extracted with saturated sodium chloride solution. Drying (Na2S04) and 

concentration in vacuo afforded a colorless solid, which was purified by column chromatography on silica 

gel. eluting with 30-100% ethyl acetate in hexanes, The procedures afforded the title compound as a 

colorless solid (184mg, 43%). lB NMR (300 MHz, DMSO-^): 5 11.39 (s, 1 H) 7,77 (d, .7=7.72 Hz, 1 H) 

7.14-7.48 (m, 5 H) 7.06 (t, .7=6.62 Hz, 1 H) 5.63 (d,J=7.72 Hz, I H) 3.18-3.33 (m,3H) 2.96-3,15 

(m. 2 H) 2.85 - 3,00 (m, 2 H) 2.70 - 2.87 (m, 3 H) 2.10 - 234 (m, 1 H) 1.63 -1.90 (ras 1 H) 1.40 (s, 9 H) 

1.20 - 1.34 (m, 3 H). 

[001474] Example 91. Preparation ofiV-((5-(3-^e?'r-butyh5-(2:4-dioxo-3,4»dihydropyrimidm-l(2ir/)-yI)-

2-methoxyphenyl)-l-fluoro-2,3-dihydro-l/ir-inden-l-yl)methyl)inethanesulfonainide (compound H3-L0-

[001475] Part A. Preparation of 5-(5-bromo-2,3-dihydro-I//-inden-l~ylidene)-2,2.3,3,7;7,3,8-

octamethyl-4,6-dioxa-3,7-disilanonane. 

[0014761 To a solution of tlie product from Example 90, Fart C (1,2g, 4.98mmol) in anhydrous Tiff 

(5mL) was added TBSC1 (1.726g, 11.45mmol), and the resulting yellow solution was cooled to 0°C in an 

ice bath. A 1.0M. solution, of LiHMDS in THF (11.95m'L, 11.95mirsol) was added dropwise over Smin, 

and the resulting dark red solution was stirred at 0°C for 90min, and then at room temeprature for 6h. The 

solvent was removed in vacuo and the oily semi solid residue was treated with pentane (2 x 35mL) to 

precipitate LiCl. The slurry was filtered and the solvent was removed in vacuo to give the title compound 

as a brown oil (2.3g). 

[001477] Part B. Preparation of 5-bromo-1 -ft uoro-2,3-dihydro-1II-indene-1 -carboxy 1 ic acid. 

2.12). 
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[001478] To a mixture of l-chioromethyl-4-fkoro-l ,i-diazoniahicyclo[2.2.2,]octane bis(tetrafluoro-

borate)(Selectfluor, 2.26g, 6.37mmol in CH3CN (20mL) was added the product from Fart A (2.3g, 

4.90mmol) in CH3CN (6mL). The resulting yellow-orange solution was stirred at room temperature 

overnight. The reaction mixture was poured into 50mL IN HCI (aqueous), extracted with EtOAc (2 x 

35mL). The combined organic extracts are washed with 0.5N NaOH (3 x 30mL). The combined aqueous 

extracts are washed with EtOAc (2 x 25mL). then adjusted mixture to pH 1 with 5N HCI (1 OmL). The 

resulting cloudy brown solution was extracted with EtOAc (2 x SOmL), the combined organic layers were 

washed with 10% NaCl and then treated with decolorizing carbon and stin-ed for Ih. The mixture was 

dried over anhydrous Na2SO:<(s), filtered through Celite and the solvent removed in vacuo to give the title 

compound as leaving a yellow oil (0.84g). 

[001479| Part C. Preparation of 5-bromo-l-iluoro-2.3-dihydro-lH-indene-l-carbonyi chloride. 

[©014801 To a solution of the product from Fart B (0.95g, 3.67mmoI) m CH2Cb was added oxalyl 

chloride (0.96mL, 11 .OOmmol), followed by DMF (0.28mL), The resulting bubbling solution was stirred 

at room temperature for 2"hs filtered through Celite, and the solvent was removed in vacuo to give the title 

compound as a brown oil (0,99g). 

[0014811 Part I). Preparation of 5-bromo-I-fluoro-2.3-dihydro-lH-indeiie-i-carboxamide. 

[001482] To a solution, of the product from Part C (0.99g, 3.57mmol) in acetone (20mL) and at 0°C was 

added aqueous NH4OH (28%, 0.28mL, 3.57mmol), and the resulting dark brown mixture was stirred at 

0°C for 1 h. The reaction mixture was concentrated in vacuo, and the residue was partitioned between 

water and EtOAc (2 x 50mL). The combined organic extracts were washed with IN H3PO4, 10% 

NaHC03 (aq). 10% NaCl, and dried over anhydrous Na2S04(s), filtered and concentrated in vacuo. The 

brown, solid was purified by column chromatography on silica gel using a solvent gradient of 

CH2Cl2/MeOH (99/lto96/4). The title compound was obtained as a brown solid (0.205g, 22 %). 

|00'1483] Fart E. Preparation of fe/7-biityI (5-bromo-l-fluoro-2,3"dihydro-l/f-inden-l-yl)methyI-

earbamate. 

[001484] To a soiution of the product from Part D (0.234g, G.907mmoi) in anhydrous THF (5mL) at 

8G°C was added boratie-DMS complex (0.172mL, l.813mmol) dropwise. The reaction flask was 

equipped with a short-path condenser, and lire mixture was stirred at reflux for 2h, collecting THF and 

DMS. The mixture was then cooled to room temperature and MeOH (5mL) was added, followed by 4N 

HCi in 1,4-dioxane (5raL). The solvent was removed in vacuo to give a colorless solid (0,25g, 98%). 

The solid was dissolved in THF (5mL), and to the solution was added triethyiamine (0.137mL, 

0,980mmol), followed by dwer/~butyl dicarbonate (0.214g, 0.980mmGl). The cloudy mixture was stin-ed 

at room temperature for 30mm, and 10% aq. NaHC03 (ImL) was added. The resulting mixture was 

stirred at room temperature for 18h and then concentrated in vacuo to an oily residue. The residue was 
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dissolved in EtOAc (50mL), washed with water, IN H3PO4, 10% NaCl, and dried over anhydrous 

NajSO^s). The drying agent was filtered off, and the solvent was removed in vacuo to give the title 

compound as an oil (0.27g, 88%). 

[001485] P&rlF. Preparation of tert-butyl {l-fluoro-5-(4!4f5,54etramet;hyl-l,3,2-diox.aborolan-2-yl)-2,3-

dihydro-l//-inden-l-yl)methyIcarbamate. 

[001486] The product from Part E (0.27g, 0.784mmol) was subjected to the conditions described for 

Example 72, Part B to give the title compound as a tan solid (0.159g, 52 %), 

|0®1487] Part G. Preparation of tert-butyl (5-(3-^-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-l(2//)~ 

yl)-2-methoxyphenyI)-l-fiuoro-2;3-dihydro-l//-mden-l-yi)methy!carhama.te. 

[001488] To a solution of the product from Part F (0.159g, 0.405mmol), the product from Example € 

(0.162g, 0.405 mol), 1,3,5,7 tetramethyI-2,4,84rioxa-6-phospha-6~phenyI ada.mantane (PA-Ph, CAS 

97739-46-3) (3.55 g, 0.012mmol) in Tiff (3mL) was added K3P04 (0.181g, 0.851mmol) and water 

(ImL), followed by tris(dibenzylideneacetone)dipalladium(0) catalyst (3.71mg. 0.00405mmol). The 

resulting mixture was degassed by bubbling with N-j for 20mm, and then stirred at room temperature for 

12h. The reaction mixture was diluted with EtOAc (SOmL), washed with IN H3P04, 10% NaHC03, 10% 

NaCl, and dried over anhydrous Na2S04(s). The mixture was filtered and solvent was removed in vacuo 

to give a brown oil, which was purified by column chromatography on silica gel, eluting with 98/2 

CH2Cl2/MeOH. The title compound was isolated as a colorless solid (0,118g, 54%). 

[001489] .Part H. Preparation of AL((5-(3-?e/t-butyl-5-(2,4"'dioxo-3,4~dihydropyrimidin-l('2i^)"yi)~2-

methoxyphenyI)-l-fluoro-2,3-dihydro-Itf-inden-i-yi)raethyl)methanesulfonamide. 

[001.490] The product from Part G (0.1 log, 0,2]9mmol) was dissolved in 4N HCI in 3,4-dioxao.e (2mL) 

and stirred at room temperature for Ih. The solvent was removed in vacuo and the residue was suspended 

in CH2C12 and evaporated (2 x 4mL) to give a colorless solid (0.1 Og, 96%). This solid was dissoived in 

CH2C12 (ImL) and the resulting slurry was stirred in an ice bath, Triethyiamine (0.059mL, 0.422mmol) 

was added to the slurry resulting in a clear solution and to this was added methanesulfonyl chloride 

(O.Q2mL, 0.253mmol). The resulting mixture was stirred in the ice bath for Ih. The reaction mixture was 

diluted with CH2C12 SOmL, washed with. IN H3P04s 10% NaHC03j 10% NaCl, and dried over anhydrous 

Na2SO,,(s). The drying agent was filtered off. and solvent was removed in vacuo leaving a crude product 

thai was purified by column chromatography on silica gel, eluting with a gradient of 1:1 to 3:7 

hexane:EtOAc. The title compound was obtained as a colorless solid (64mg, 62 %). lH NMR. (300 MHz. 

DMSO-d6) 5 11.39 (s, 1 H) 7,77 (d, <7=7.72 Hz, I H) 7.30 - 7.48 (m, 3 H) 7,12 - 7.32 (m, 3 H) 5.63 (d, 

,7=7.72 Hz, 1 H) 3.27 (S> 3 H) 2.94 - 3.08 (m, 4 H) 2.91 (s, 3 H) 2.17- 2.38 (m, 1 H) 1.76- 1.97 (m, i H) 

1.40 (s, 9 H). 
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[001491] Example 92. Preparation of AK6<3-fe^butyl-5-(2,4-dioxo-3,4-dihydropyrimidm-l(2i?)-yl)~ 

2-methox.yphenyl)-3;4-dihydroisoqumolin-2(li7)-yl)methanesulfoiiamide (compound IB-L0-2.43). 

O 

(001493] To a solution of 2-(3-bromophenyi)ethanam.ine (10g, 50.Ommol) in dichloromethane (200ml) at 

0°C were added 2,6-lutidine (6.40ml, 55.0ramoi) and then trifiuoroacetic anhydride (7.77ml, 55.Ommol) 

dropwise, and tlie reaction was stirred at room temperature overnight. Water was added at 0°C and the 

reaction was washed with IM. HCI. H20, and sat NaHCCh. The organic was dried overmgSO*, filtered 

and concentrated to provide the title compound as a tan solid (14,7g, 99%). 

[001494] Fart B. Preparation of l-(6-bromo-3,4~dihydroisoquinoIin-2(l/i)-yl)-2,252-trifluoro-ethanone. 

[$01495] To the product from Part A (14.70g, 49.6mmoI) and paraformaldehyde (2.39g, SOramol) was 

added a mixture of acetic acid (81ml) and sulfuric acid (53.7ml) at room temperature. The suspension 

was stirred for 60h during which time it became a solution. The reaction was poured into cold water. The 

reaction was diluted with ethyl acetate and washed with water, sat NaHCOj. and brine. The organic layer 

was dried overmgSG^ filtered and concentrated to provide the title compound, contaminated with the 8-

bromo isomer, as a colorless oil (10.5 g, 67%). 

[001496] Part C. Preparation of 6-brorno-i,2,3>4-tetrahydroisoqumoline. 

[001497] To a solution, of the product from Part B (9.5g, 30.8mmol) in methanol (231ml) and water 

(77ml) at room temperature was added potassium carbonate (8.52g, 61.7mmoI) and tlie reaction was 

stirred at room temperature for 30mm. The reaction was diluted with water and 25% isopropanol in 

chloroform and the pH was adjusted to 9 with IN HCI. The mixture was extracted twice with 25% 

isopropanol in chloroform. The combined organic layers were dried overmgS04, filtered and 

concentrated to give the title compound, contaminated with tlie 8-hromo isomer (6.55g, quantitative), 

[001498] Part D. Preparation of 6-bromo-2-mtroso-l,2,3,4-tetrahydroisoquinoline. 

[001499] To a solution of the product from Part C (6.55g, 30.9mmol) in acetic acid (61.8ml) and 3N aq. 

hydrochloric acid (10,29ml,, 3Q.9mmoi) at 0°C was added L9M sodium nitrite (20.64ml, 39.2m:mol) 

dropwise, and the reaction was stirred at room temperature overnight The solvent was evaporated and 

the reaction was diiuted with 25% isopropanol in chloroform and sat NaHC'03, The aqueous layer was 

H O 

001492] Part A. Preparation of A/-(3-bromophenethyi)-2.2,2-tritluoroacetarriide. 
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extracted twice with. 25% isopropanol in chloroform. The combined organic layers were dried 

overmgSOj, filtered and concentrated to give the title compound, contaminated with the 8-bromo isomer 

(6,97 g, 94%). 

[001500] Part E. Preparation of 6-bromo-3,4-dihydroisoquinolin-2(lH)-amine. 

[001501] To a solution of the product from Part X> (0.5g, 2.074mmol) in methanol (4.15ml) was added 

zinc (0.542g, 8.30mmoi) and the reaction was cooled to 0°C, followed by dropwise addition of AcOH 

(4.15ml). The reaction was wanned to rt and the reaction was stirred for 2.5h. The reaction was filtered 

and tiie solid was washed with methanol The filtrate was evaporated and the residue was diluted with 

water and 25% isopropanol in chloroform and saturated NaHC03 was added. A. white solid was removed 

by filtration, and the aqueous layer was extracted twice with 25% isopropanol in chloroform. The 

combined organic layers were dried overmgSO^, filtered and concentrated to give the title compound, 

contaminated with the 8-bromo isomer (0.472g, quantitative). 

[001502] Part F. Preparation of tert-butyl 6-bror.no-354-dihydroisoquinoIm~2{ l//)-yicarbamate. 

[001503! A solution of the product from Fart E (0.472ga 2.078mmol) m THF (20.78m!) was cooled to 

0°C followed by addition of di-tert-butyl dicarbonate (0.53 IrnI, 2.286m.mol), and the reaction was stirred 

at room temperature overnight. Solvent was removed in vacuo, and the crude product was purified by 

column chromatography on silica gel (isolated lower Rf product) using a gradient starting with 

dichloromethane and ending with 10% ethyl acetate in dichloromethane to give the title compound 

(49mg. 73%). 

[001504] Part G. Preparation of tert-butyl 6-(4s4>535-tetramethyl-l>3J2-dioxaborolan-2-yl)-3}4-

dihvdroisoquino!m-2(li/)-yIcarbamate. 

[001505] A solution of the product from Part F (100mg, 0.306mmol), bis(pinacolato)diboron (85rng, 

0.336mmol), and potassium acetate (57.3pl, 0.917mmol) in 1,4-dioxane (3.OmL) was degassed by 

bubbling with N2 gas for 15mm. 1 !!'-Bis(diphenylpbosphmD)ferrDce3ie-palladium(n)dichlonde 

dichloromethane complex (11.1 Sing, 0.015mmol) was added, and tlie resulting mixture was stirred at 

95°C for 16h. The cooled soiution was diluted with 25% isopropanol in chloroform and washed with 

water. The organic layer was dried ovemigS04, filtered and concentrated in vacuo. The product was 

purified by column chromatography on silica gel eluting with a gradient starting with dichloromethane 

and ending with 25% ethyl acetate in dichloromethane to give the title compound (70mg, 61%). 

[001506] Part H. Preparation of tert-butyl 6-(3-fert-butyl-5-(2>4-dioxo-3>4-dihydropyrimidin-l(2i?)-yl)-

2-methoxypheriyl)-3,4-dihydroisoquinolin-2(l/i)-ylcarbamate. 

[001507] A mixture of the product from Example C (74.8mg. G.lS7mmol), the product from Part G 

(7Omg, 0.187mmoi) in EtOH (1 .OmL), toluene (1 .OmL) 1.M aq. Na2C03 (281 ^il, 0.28 Immol) was 

degassed by bubbling with N? gas for lOmin. LV- Bis(diphenylphosphino)ferrocene-palladmm(II) 
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dichloride dichloromethane complex (6,84mg, 9 JSfimol) was added, and degassing with N2 was 

continued for Smin. Tlie reaction mixture was sealed and heated at 78°C for 16h. The reaction was 

cooled and diluted with 25% isopropanol in chloroform and washed with water. The organic was dried 

overmgS04, filtered and concentrated. The crude product was purified by column chromatography on 

silica gel, eluting with a gradient starting with dichloromethane and ending with ethyl acetate to give the 

title compoimd (53rag, 54%). 

[00150S] Part I, Preparation of .¥-(6-(3-ier^but>i-5"(2.4-dioxo-3,4-dih>jdrop3jrimidm~l(2H)"yl)-2-

methoxyphenyl)-3/*-d?hydroisoqmno!in-2(17^-y])methanesulfonamide. 

[001509] To a solution of the product from Part H (25mg, 0,048rainol) in dichloromethane (0.5mL) at 

room temperature was added TFA (0,5mL) and the reaction was stirred for 30min, and then concentrated 

in vacuo. The residue was diluted with 25% isopropanol in chloroform and washed with sat NaHCCV 

The organic layer was dried overmgSO^ filtered and concentrated to give a solid (17.8mg> 88%). To a 

solution of the solid in pyridine (Q.5mL) at 0°C was added methanesulfonyl chloride (12.6jil. 0.162mmoi) 

and the reaction was stirred at room temperature for 90min. Methanol was added and the reaction was 

stirred for I Omin. The residue was diluted with 25% isopropanol in chloroform and washed with sat 

NaHC03. The organic layer was dried overmgS04, filtered and concentrated., and the product was 

purified by column chromatography on silica gel eluting with a gradient starting with dichloromethane 

and ending with ethyl acetate to give the title compound (1 Irng, 52%). Ti NMR (300 MHz, DMSO-d6) 8 

11.39 (s, 1 H) 8.53 (s, 1 H) 7,76 (d, .7=7.72 Hz, 1H) 7.11- 7.42 (m, 5 H) 5.63 (d, >7.72 Hz, 1 H) 4.04 (S) 

2 H) 3.28 (s. 3 H) 3.10 (d,.7-5.52 Hz, 2 H) 2,98 (s, 3 H) 2.90 - 3.05 (m, 2 H) 1.40 (s, 9 H). 

fOOlSlOI Example 93. Preparation of/V-((6-(5-(2,4-dioxo-3,4-dihydropyrimidin-l(2//)-yl)-3-(furan-2-

yl)-2-methoxyphenyl)-liif-i.nden-3-yl)methyl)rriethanesulfonamide (compound IB-LC-2.65). 

[001511] Part A. Preparation ofAr-((6-(3-bromo-5-(2,4-dioxo-3,4-dihydropyrimidin-l(2/7)-yl)-2-

methoxyphenyl)-li7-inden-3-yl)methyl)methan.esulfona.mide. 

[001512] The product from Example 48, Part C (0.242gm, 0.573mrnol) and the product from Example 

79, Part E (0.200gm, 0.57mmol) was subjected to the conditions described for Example 79, Part F to 

O 
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give the title compound as an off-white solid (0.104gm, 35%). 

[001513] PartB. Preparation of iV~((6-(5-(2,4-dioxo~3,4-dibydropyrimidin-l(2.H)-yI)-3-(furan-2-y]>2-

methoxyphenyl)-I/y~mden-3-yI)3nethyl)methanesuifonamide. 

[001514] A soiution of the product from Fart A (25.2mg, 0.049mmol) in 3:1 v/v THF-water (13mL) 

was combined in a microwave tube at room temperature with furan-2-ylboronic acid (6.91mg, 

0.062mmol) and potassium phosphate (I6.84mg, 0,097mmol). To this was added 1,1 '-bis(di-tert-butyl-

phosphino)ferrocene palladium dichloride (1.65mg, 2.53umoIe). The tube was sealed and the resulting 

mixture was purged with nitrogen for 4min and then heated for 16.5h in an oil bath at 50°C. The reaction 

mixture was partitioned between dilute HCi and ethyl acetate, anci the organic phase was dried (MgSG4) 

and concentrated in vacuo. The residue was purified by chromatography on silica gel (ethyl acetate-

hexanes) to give the title compound as an off white solid (11.4rng. 46%). !H NMR (300 MHz, DMSO-d$) 

8 11.45 (s, 1 H) 7.80 - 7.89 (ms 2 H) 7.73 - 7.79 (ni, 2 H) 7.56 - 7.63 (m, 2 H) 7.50 (t5 >6.07 Hz, 1 IT) 

7.38 (d,>2.94 Hz, 1 H) 7.09 (d,>3.31 Hz, 1 H) 6.68 (dd, >3.68» 1.84 Hz, t H) 6.58 (s, 1 H) 5,68 (d, 

>7.72 Hz, 1 H) 4.19 (d,>5.15 Hz, 2 H) 3.48 (s, 2 H) 3.34 (s, 3 H) 2.96 (s, 3 H). 

[001515] Example 94. Preparation of 7V'-((6-(5-(2,4-dioxo-354-dihydropyrimidiii-l(2/i)-yl)-2-methoxy-

3--(thiophen-2-yI)pheny!)-l//-inden-3-yi)melhyl)methanesu!fonamide (compound IB-LO-2.63). 

[001516] The product from Example 93, Part A (26.5mg, 0.05 Immol) was reacted with, thiophen-2-yi 

boronic acid (8.3mg, 0.065mmol) as described in Example 93, Fart B to give the title compound as an 

off-white solid (8.6mg, 32%). XH NMR (300 MHz, DMSO-dfi) 8 11.47 (s, 1 H) 7.86 (d, >7.72 Hz, 2 H) 

7.55 - 7,78 (m, 5 H) 7.50 (t,>6.25 Hz, 1 H) 7.38 (d,>2.57 Hz, 1 H) 7.16-7.21 (m, 1 H) 6.5S (s, 1 H) 

5.69 (d, >7.72 Hz, 1 K)4.19 (d, >4/78 Hz, 2 H)3.48 (s, 2 H) 3.30 (s, 3 H) 2.96 (s, 3 H). 

O 
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[001517] Example 95. Preparation of iV--((6-(5-(2«4-dioxo-3.4"dihydropyriiiii(i*m-l(2/f)-yl)-2-metlioxy-

3-(thiophen-3-yl)pfaenyI)-liy-inden-3-yl)methyi)niethanesulfonamide (compound IB-LO-2.62). 

[001518] The product from Example 93, Part A (25.9mg, 0.050mmol) was reacted with thiopheo-3-yi 

boronic acid (S.lmg, 0.063rnmol) as described in Example 93, Part B to give the title compound as an 

off-solid (8.6mg, 33%), ('HNMR (300 MHz, DMSO-d*) 5 11,45 (d, >1.84 Hz, 1 H) 7.93 (d, >2.94 Hz, 

1 H) 7.87 (d,.7=7.72 Hz, 1 H) 7.53 - 7,75 (m, 6 H) 7.49 (t, >6.25 Hz, 1 H) 7.39 (d, >2.57 Hz, 1 H) 6.57 

(s, 1 H) 5.68 (dd, >7.91, 2,02 Hz, 1 H)4.19(d, >5.15 Hz, 2 H) 3.47 (s, 2 H) 3.21 (s, 3 H) 2.96 (s, 3 H). 

100I519] Example 96. Preparation of N"~((6-(5"(2;4"dioxo~3.4-di]iydropyrimid'm-l(2>J)-yl)-3-(furan-3-

yI)-2-methoxypbenyI)~ 1 //-mden-3-yI)methyl)methanesulfonamide (compound IB-LO-2.67). 

[001520} The product from Example 93, Part A (25.9rag, O.OSOrnraol) was reacted with furan-3-yl 

boronic acid (7.2mg, 0.064rnmol) as described m Example 93, Fart B to give the title compound as an 

off-white solid (10.6mg, 45%). 'H NMR (300 MHz, DMSO-d*) 5 11.46 (s, 1 H) 7.84 (d, >8.09 Hz, 1 H) 

7.80 (t, >1.84 Hz, I H) 7.68 - 7.75 (m, 2 H) 7.54 - 7,64 fm, 2 H) 7.50 (t >6.07 Hz, 1 H) 7.35 (d, >2.57 

Hz, 1 H) 7.08 id, >1,47 Hz, 1 H) 6.57 (S) I H) 5.68 (d, >8.09 Hz, 1 H) 3.47 (s, 2 H) 3.30 (s, 3 H) 2.96 

(s, 3 PI). 

O 

O 
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[001521] Example 97. Preparation of l<3-^rr-butyl-4-raetbox>'-5-(!-(niet.hy!suifonyl)indolin-5-yI) 

phenyl)pyrimidine-2.4(l#,3i7>dione (compound IB-L0-2.32). 

[001522] Fart A. Preparation of 5-bromo-I-(methylsu]fonyl)indoImc. 

[001523j To DMF (5.0ml) was added sodium hydride (53mg, 1.3mraol) and the soiution stirred at room 

temperature for 30min, 5-Broraohidolme (240mg, 1.2mmol) was added and the solution was stirred at 

room temperature for 30min. Methanesulfonyl chloride (94ui, I.2mmoI) was added and the solution 

stirred at room temperature overnight, then concentrated in vacuo. The crude product was purified by 

column, chromatography on silica gel eluting with 2% CHjOH/CHCU to give the title compoimd (202mg. 

60%). 

[001524] Part B. Preparation of l-(meth.ylsulfonyl)-5-(4,4,5,5-tetrameth.yi-1,3,2-dioxaboroian-2-yl) 

indoline. 

|001525] The product from Pas-t A (192mg, 0.70mmol) was subjected to the conditions described for 

Example 72, Part B to give the title compound (114mg, 51%). 

{001S26] Part C. Preparation of l-(3-/ert-butyi-4-rnethoxy-5-(l-(methyisulfonyl)indoliri-5-yl)pheny]) 

pyrimidine-2J4(li/,3iir)-dione. 

[001527] The product from Example C (58mg, G.145mmol) and the product from Fart B (56.2mg, 

Q.174mixio!) were subjected to the conditions described for Example 72, Part C to give tlie title 

compound as a colorless solid (12mg} 18%). JH NMR (300 MHz, DMSO-^)- 3 11.40 (d, >1.84 Hz, I 

H) 7.76 (d, >7.72 Hz, I H) 7.53-7.67 (m, 1 H) 7.45 (s, 1 H) 7.32-7.41 (m, 2 H) 7.23 (dd, >13.60, 2.57 

Hz, 2 H) 5.63 (dd, >8.09, 2.21 Hz, I H) 3.99 ft, >146 Hz, 2 H) 3.29 (s, 3 H) 3.18 (t, >8.46 Hz, 2 H) 

3.04 (s, 3 H). 

O 
li 

H O^S 
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[001528] Example 98. Preparation of Ar-(6-(3-terr-butyl-5-(2,4-dioxo--354-diIiydropyrimidm-l(2/i)-yl)-

2-methoxyphenyl)qumoxa}in-2-yl)methanesulfonaimde (compound IB-LO-2.26). 

[001.529] Fart A. Preparation of /V'(4-bromo-2-nitroplienyl)-3-oxobutanam.ide. 

[001530] A solution of diketene (0.32ml, 4.1 5mmol) in toluene (2ml) was added to an 80°C solution of 4-

bromo-2-nitroaniHne (900mg, 4.1 Smmol) in toluene (7ml) and the solution was heated at reflux for 5h. 

Triethyiamine (0.58ml, 4.ISmmol) in toluene (2ml) was added and refluxing was continued for 30min. 

The cooled solution was concentrated in vacuo and the crude product purified by column chromatography 

on silica gel eluting with 2:1 hexane/EtOAc to give the title compound as a yellow solid (920mg, 74%). 

[001531] Fart B, Preparation of 6-bromoquinoxalin-2(lH)-one. 

[01)1532] To a solution of sodium hydroxide (337mg, 8.4mmol) in H20 (2.1ml) was added the product 

from. Part A (423mg. 1.4mmol) and stirring was continued at 65°C for Ih. The cooled solution was 

diluted with H20 (4ml) and sodium borohydride (31.9mg, 0.84mmol) was added and stirring was 

continued at room temperature for 1.5h. Ice was added to the solution followed by dropwise addition of 

6N HCI until acidic. The resulting solid was collected by filtration, washed with H20, and dried in a 

vacuum oven to give the title compound (273mg, 86%). 

[001533] Part C. Preparation of 6-bromo-2-chloroqumoxaiine, 

[001534] To a flask containing phosphorus oxychloride (3.4ml, 36.5mmol) was added the product from 

Part B (255mg, 1.Immol) and the solution was heated at 60°C overnight. The solution was cooled to 

room temperature, poured over ice and the resulting solid collected by filtration to give the title 

compound (239mg, 87%). 

[001535] Part D, Preparation of 6-bromo-A7-(4-methoxybenzyl)qu!noxaIi.Ti-2-amiite. 

[001.536] To a solution of the product from Fart € (2.8g, 11 .Smmol) in ethanol (58m!) was added (4-

methoxyphenyl)methanajrune (7.5ml, 57.Smmol) and the solution was stirred at room temperature for Ih. 

Solvent was concentrated in vacuo and the crude product was purified by column chromatography on 

silica gel eluting with 20% EtGAc/hexane to give the title compound (L97g, 50%). 

[001537] Part E. Preparation of A-(4-methoxybenzyi)-6-(4,4,5,5~tetramethyl-1,3,2-djoxaborolan-2-yl} 

quinoxalin-2-amine. 

[001538] The product from Part D (50Omg, J .45mmol) was subjected to the conditions described for 

H H 
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Example 1% Part B to give the title compound (378mg, 66%). 

[001539] Part F. Preparation of l-(3~te^butyl-4-methoxy-5-(2~(4-metboxybenzylamino)quraoxalm~6-

yl)phenyI)pyrimidine-2,4(l//J3//)-diorie. 

[001540] The product from Part E (133mg, 0.34mmol) was subjected to the conditions described for 

Example It, Part C to give the title compound (125mg, 82%). 

[001541] P»rt G. Preparation of Ar-(6-{3-/erMiutyl--5-(2>4~dioxo-3,4~dihydropynmidm-l{2i!7)-yj)-2-

methoxyphenyi)qumoxaIin-2-yl)methanesuifonamide. 

[001542] To a solution of the product from Fart F (S7mg, 0.16mmol) in CH?CI2 (I.6mi) and ¥,20 

(0.07ml) was added DDQ (40.4mg, 0.1 Bramol) and stirred vigorously at room temperature for 1 h. The 

solution was filtered tlirough Celite and the dark soiid collected on the Celite was dissolved in Sral 

CH3OH. The methanol solution was filtered, solvent removed in vacuo and the crude intermediate was 

dissolved in pyridine (0.6ml). Methanesulfonyl chloride (1 lul, 0.14mmo!) was added and the solution 

was heated at 60°C overnight. The cooled solution was concentrated in vacuo and the crude product was 

purified by column chromatography on silica gel eluting with 2% CH3OH/CHCI3 to give the title 

compound (7.7mg, 32%). lHNMR (300 MHz, CDC13) 5 8.42 (s, 1 H) 8.29 (s, 1 H) 8.13 (s, 1 H) 7.88 (d, 

1 H) 7.54 (s» 1 H) 7.19-7.43 (ra, 4 H) 5.83 (dd, >7.91; 2.39 Hz, IH) 3.32 (s, 3 B) 3.27 (s, 3 H) 1.46 (s, 9 

H)> 

[001543] Example99. Preparation of/v-(5-(3-^rf-butyI-5-(2)4"dioxo-3J4-dihydropynmidii'i"l(2/i)-yl)-

2~methox.yphenyl)-23-dihydro-l/i,-inden-l-yl)methanesulfonamide (compound XB-LO-2.44). 

[001544] Fart A. Preparation of 5-bromo-2,3-dihydro-i/i-inden-l-ol. 

[001545] A suspension of 5-bromo-2;3-dihydro-TH-mden-I-one (2.07g, 9.81mraol) in ethanol (49mL) 

was treated with the sodium borohydride (186mg, 4.90mrnoi) all at once. After a few minutes, the 

solution wanned slightly and all solids dissoived. After stirring at room temperature for I h, the mixture 

was concentrated in vacuo to remove ethanol. The gum obtained was partitioned between ethyl acetate 

and water. The organic layer was extracted with saturated sodium bicarbonate solution (2 x.) and 

saturated sodium chloride solution. Drying (Na2S04) and concentration in vacuo afforded the title 

compound (3.05g, 98%) as a colorless oil, which crystallized upon pumping under high vacuum 
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[001546] PartB. Preparation of l-azido-5-bromo-2,3-dihydro-lj£Mndene. 

1001547] A solution of the product from Part A (l.Olg, 4.73rnmoV) in toluene (S.lmL) was treated with 

the diphenyl phosphoroy! azide (1.23mL, 1.56g, 5.67mmoI) followed by cooling to 0°C. The solution 

was treated dropwise with DBU (855863mg, 5.67mmol) followed by stirring at 0°C for 2h, and then 

warming to room temperature for 48h. The mixture was diluted with ethyl acetate and extracted with 

water and 1 M citric acid, solution, and then with saturated sodium chloride solution. Drying (Na2S04) 

and concentration in vacuo afforded a brown oil, which was purified by flash chromatography, eluting 

with 5-50 % ethyl acetate in hexanes. These procedures afforded the title compound (S89mg, 79%) as a 

light yellow oil. 

[001548] PartC, Preparation of 5~bromo-2s3-dihvdro~l#-inden-l -amine. 

[GG1S49] To a~T5e'C solution of IM lithium aluminum hydride in. THF (0.84mlr 0.84mmol) in THF 

(0.88ml) was added dropwise a solution of the product from Part B (200mg, 0,84mmol) and the solution 

was warmed to room temperature and stirred overnight. The solution was cooled to-10°C and 4:1 

THF:H20 (0.5mi) was added dropwise. The solution was stirred at room temperature for 4h, filtered 

through Celite and the filtrate concentrated in vacuo to give the title compound (ISlmg, 85%). 

[001550] PartD. Preparation ofiV-(5-bromo-2,3-dihydro-l/f-inden-l-yl)methanesulfonamide. 

[001551] To a solution of the product from Part C (150rag, 0.7 Immol) in pyridine (3.5ml) was added 

methanesulfonyl chloride (61 uJ, 0.78mmoJ) and the solution was stirred at room temperature overnight. 

The solution was concentrated in vacuo and the crude product was purified by column chromatography 

on silica gel eluting with 20% EtOAc/hexane to give the title compound (lllmg, 54%). 

[001552] Part E. Preparation of JV-(5-(3-terf-butyl-5-(2>4-dioxo-3,4-dihydropyrimidin-l(2ii>-yi)-2-

methoxyphenyI)-253-dihydro-li/-inden-l-yI)methanesulfonamide. 

|901553] The product from Part D (109mg, 0.38mmol) was subjected to the conditions described for 

Example 72, Part B and Part C to give the title compound (39mg, 60%). 'H NMR (300 MHz, PMSO-

d6) 5 11,39 (d, >=1.84 Hz, I H) 7.77 (d, J^l.12 Hz, I H) 7.58 (d, „/=8.82 Hz, 1 H) 7.39-7.48 (ra, 3 H) 7.27 

<d, .7-2,57 Hz, 1 H) 7.19-7.23 (m, 1 H) 5.63 (dd, J-S.09, 2.21 Hz, 1 H) 4.86 (q,J-7.97 Hz, 1 PI) 3.27 (s, 3 

H) 3.04 (s, 3 H) 2.90-3.01 (m, 1 H) 2,71-2,90 (m, 1 H) 2.52-2,6.2 (m, 1 H) 1.85-1,98 (m, 1 H) i,40 (s, 9 



1001554) Example 100. Preparation of Af-((5-(3-/er/-butyl-5-(2,4-dioxo-3,4-diliydropyn.mid.ra-i(2if)-

yl)-2~methoxypheny!)~2,3-dihydro-1i7-mden-l-yl)ffiethyl)raethanesulfonamide (compound IB-L0-2J.7). 

0 

[00X555] Part A. Preparation of (£)-5-bromo-l--(methoxyraethyIene)-2.3-dihydro-li:/-indene. 

[§01556] To a suspension of (methoxymethyl)triphenylphosphonium. chloride (39.7g? 116mmoi) in THF 

(210ml) at -20°C was added dropwise 1M potassium t-butoxide (95ml, 95mmol) and the solution stirred 

at ~20°C for 20mim To this solution was added dropwise a solution of 5-bromo-2,3-dihydro-lH-inden-l -

one (10.0g, 47.4mraol) in THF (230ml) and stirring was continued at -2Q°C for 3Omin then wanned to 

room temperature and stirred for 2h. The solution was filtered tlirough Celite and the filtrate was 

concentrated in vacuo to give crude product which was purified by chromatography on a silica gel 

cartridge eluting with CH2Cl2/hexaxic to give the title compound (10.56g, 93%), 

[001557] Fart B. Preparation of 5-bromo-2,3-dihydro-!/f-mdene-i~carbafdehyde, 

[001558] To a solution of the product from Part A (1.44g, 6,0oimol) in CbhClz (30ml) at -78°C was 

added dropwise IM boron tribromide in CH2CI2 (13.8ml, 13.Smmol) and stirring was continued at-78°C 

for 4h. The solution was poured into an ice-saturated, sodium bicarbonate mixture and stirred vigorously. 

The layers were separated and the aqueous layer was extracted with CH2C!2 (2x), the organic extracts 

were combined, dried (NjbSO*), and concentrated in vacuo to give crude product which was purified by 

column, chromatography on silica gel eluting with 10% EtOAc/hexane to give the title compound (604mg, 

45%). 

[001559] Fart C. Preparation of l~(5-bromo-2.3-dihydro-lf/-inden-l-y])-.V-(4-methoxybenzyi)-

methanamine. 

[001560] To a solution of the product from Part B (300mg, 1.3mmol) in CH3OH (1 B.5ml) was added 4-

methoxybenzylamine (0.17ml, I.3mmoI) and decaborane (49mg, 0.4mmol) and stirring was continued at 

room temperature for Ih. solvent was concentrated in vacuo and the crude product was purified by 

column chromatography on silica gel eluting with 3% C.H3OH/CHCI3 to give the title compound (264mg, 

57%), 

[001561] PariD. Preparation ofiV-((5-bromo-2,3-d.iiiydro-lif~inden-l-y3)methy!)-Ar-(4-methoxy-

benzyl)methanesulfonamide. 

ii 0=S 
NH 
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[001562] To a solution of the product from Pas-t C (88mg, 0.25romol) in CH2CI2 (1.0ml) was added 

triethyiamine (39uls 0,2Smmol) and methanesulfonyl chloride (22ui, 0.28mmo!) and stirring was 

continued at room temperature for Ih, solvent was concentrated in vacuo and the crude product was 

purified by column chromatography on silica gel eluting with EtOAc/hexane to give the title compoimd 

(55mg, 51%), 

[001563] Fart E. Preparation of N-(4-methoxyhenzyI)-N«((5-(4,4,5;5-tetramethyl-L352-dioxaborolan-2-

yl)-2,3-dihydro-]H-inden-l-y1)methyl)methaB.es\ilfonamide, 

|001564] The product from PartD (1.15g, 2.7Immol) was subjected to the conditions described for 

Example 72, Part B to give the title compound (840mg, 66%), 

[001565] Part F. Preparation of A/-((5-(3-/erf-butyi-5-(2,4-dtoxo-3,4-dihydropyrimidm-l(2iif)-yi)-2-

methoxyphenyl)-2,3-dihydro-l/:Wnden~i-yl)methy!)methaiiesuIfonamids. 

[001566] The product from Part E (840mg, 2.Immol) was subjected to the conditions described for 

Example 72. Fart C and the isolated material (1.28g, 2.07mmol) was dissolved in CH2CI2 (10ml) and 

trifiuoroacetic acid (10ml) was added slowly. After stirring at room temperature for ] h, solvent was 

concentrated in vacuo arid the crude product was suspended in 10% NaHC03, extracted with CH2C12 (3x)> 

the organic extracts combined, dried (Na2SC>4), and solvent concentrated in vacuo to give crude product 

which was purified by column chromatography on silica gel eluting with 2% CH3OH/CHCI3 to give title 

compound (0.84g, 81%). NMR (300 MHz, DMSO-4) 8 11.39 (s, 1 H) 7.77 (d, >=8.09 Hz, 1 H) 7.29-

7.59 (in, 3 H) 7.25 (d, >2.94 Hz, 1 H) 7.1.0-7,22 (m, 2 H) 5.63 (dd, >7.72,1 .S4 Hz, 1 H) 3.93 (s, 3 H) 

3.26 (s, 2 H.) 3.23-340 (m, 1 H) 2.89 (s, 3 H) 2.71-3>09 (is, 2 H) 2.14-2.32 (in. 1 H) 1.75-1,95 (m, 1 H) 

1.40 (s,9H), 

[001567] Example 101. Preparation of 5-(3~/er^butyl-5-(2,4-<Hoxo-3,4-dihydropyrimidin- l(2//)~yi)~2~ 

methox:yphenyl)-vV-(methylsulfonyl)~2,3-dihydro-i//-indene-l-carboxttmide (compound IB-L0-2.34), 

[001568] Part A. Preparation of 5-bromo-2f3-dihydro-li?-indene-l-carboxyiic acid. 

[001569} To a solution of the product from Example 100, Part' B (300mg, 1.3mmol) and 2-methyl-2-

pentene (8ml) in tert-butanol (32ml) was added a solution of sodium chlorite (1.36g, 0.12mmol) in H20 

O 

O' 

297 



(12ml) containing sodium dihydrogen phosphate (1.07g, 8.9mmo!) and the mixture was stin-ed vigorously 

for 20mm at room temperature. Solvents were concentrated in vacuo and the residue was diluted with 

H205 extracted with EtOAc (3x), extracts combined, dried (Na^SC^), and concentrated in vacuo to give 

tlietitje compound (180mg, 56%). 

[09157$] Fart B. Preparation of 5-bromo-iY-(raethyisuifonyi)~2,3-dihydro-l//-mdene-l-carhox.an]ide. 

[001571] To a solution of the product from Fart A (lOOing. 0,42mmol) in CH2CI2 (1.7ml) was added 

carbonyldiimidazole (67-Bmg,, 0.42mmoi) and the reaction was stirred for 2h at room temperature. 

Methanesulfonamide (39.5mg, Q.42mmol) and DBU (62.5mg, 0.42mmol) were added and stirring was 

continued at room temperature for 2h. Solution was diluted with. CHyCl^, washed IN HCI. brine, dried 

(Na^SCU), concentrated in vacuo and the crude product was purified by column chromatography on silica 

gel eluting with 20% EtOAc/hexane to give the title compound (121 mg, 92%). 

[001572] Part C. Preparation of A-(methylsijlfonyl)-5-(4,4,5,5»tetramethyl-l,3,2-dioxaborolan-2-yl)-

2,3-dihydro-1 i/-indene-1 -carboxamide, 

[001573] The product from Part B (359mg, 0.5mmoi) was subjected to the conditions described for 

Example 72, Part B to give the title compound (144mg, 79%). 

[001574] Fart D„ Preparation of 5-(3-iJeT^-butyI-5~(2,4~dioxo-3:4~dihydropyrimid:n-l (2H)-y\)-2-

metlioxyphenyl)-iV-(methyIsuifonyI)-2,3-dihydro-lic/-indene-l-carboxamide. 

[001575] The product from Fart € (134mg, 0,34mmo!) was subjected to the conditions described for 

Example 72, Fart € to give title compound (14rag, 8%). NMR (300 MHz: CDCI3) 5 8.11 (m, 1 H) 

7.08-7,57 (in, 7 H) 5.80 (dd, >7.91, 2.39 Hz, 1 H) 4.07 (dd, >9.01, 6,07 Hz, 1 H) 3.33 (s, 3 H) 3.08 (s3 3 

H) 2.93-3.22 (m, 1 H) 2.35-2.74 (m, 1 H) 3.44(s,9H) 1.17-1.34 (m; 1 H) 0.60-1.00 (m, 1 H). 

[001576] Example 102. Preparation of l-(3-(2-ammobenzofif]thia7.oi-6-yl)-5-ferf-butyl-4-methoxy-

phenyl)pyrimidme-2,4(l//,3/f)-dione (compoimd IB-LO-2.39). 

[001577] The title compoimd was prepared using the procedures described for the preparation of 

Example 83, substituting S-bromo^thiazol-2-amme for 6-bromobenzo[c/jthiazo!-2-amme. lH NMR 

(300 MHz, DMSO-de) 5 11.40 (d, J=1 .84 Hz, 1 H) 8.40 (s, 2 H) 7.84 (d, J=8.09 Hz, 1 H) 7.78 (d5 £=7.72 

Hz, 1 H) 7.54 (d, 3=1.47 Hz, 1 H) 7.27 - 7.32 (m, 3 H) 5.64 (dd, J-8,09,2.21 Hz, 1 H) 3.27 (Sj 3 H) 1.41 

(s, 9 H). 
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[001578] Example 103. Preparation of 7^-(2-(5-{3-/er?-butyl-5-(2>4-dioxo-3,4-dihydropyrimidin-l(2i5)-

yl)-2'-metiioxyphenyl)-2,3~dihydro-l/f-inden~l-yI)propan-2-yl)methajies\ilfonamide (compound IB-LO-

2.29). 

[001579] To a solution of the product from Example 75, Fart D (20m g, 0.03 Smmol) in 1:1 benzene: 

MeOH (0.6ml) was added pIatinum(IV) oxide (Img). The resulting mixture was stirred under 1 atm H2 at 

room temperature for Ih, and then filtered thru celite, and concentrated ia vacuo. The crude product was 

purified by column chromatography on silica gel using 3% MeOH in CHCI3 as the eluent to give the title 

compound as a solid (14mg, 70%). SH NMR (300 MHz, DMSO-d6) 8 11.39 (s, 1 H) 7,77 (d, <7=7.72 Hz, 

I H) 7,58 <d, .7-8.09 Hz, I H) 7,28 - 7.38 (m, 2 H) 7.21 - 7.26 (m, 2 H) 7,07 (s, 1 H) 5.63 (d, J-7.72 Hz, 

1 H) 3.61 (ddj J=8.64, 5.33 Hz, 1 H) 3.25 (s, 3 H) 3.00 (s, 3 H) 2.75 - 2.9S (m, 2 H) 1.97 - 2,21 (ms 2 H) 

1.40 (s, 9 H) 1.24 (d, .7=8.46Hz, 6 H). 

[001580] Example 104. Preparation of (iS>Ar-(2-(5-(3^7\'47Utyl'5-(2,4-dioxo-3,4-dihydropyiirTiidin-

l(2/i)-yl)~2-methoxyphenyl)-2,3-dihydro-Ii?'-inden-I.~yl)propan-2-yl)methanesulfonamide (compound 

IB-LO-2.22). 

[001581] The product from Example 103 (lOmg) was subjected to chiral chromatography (Chiralpak 

AD-H column; eluting with 1 ;3 2-Pr01T:hexanes(0.1% TFA)). Isolation of the earlier eluting component 

gave the title compound (4.4mg). !H NMR identical to the product from Example 103, 
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[001582] Example 105. Preparation of (/2)-iV-(2-(5-(3-fer/-biityl-5-(2,4-dioxo-3,4-dihydropyrimidin-
I(2i^)-yI)-2-metboxyphenyI)-2,3-dihyQro-liJ-inden-l-yl)propan-2-yI)ni6thaiiesulfoiiamide (compound 
IB-LO-2.37). 

[001583] The product from Example 103 (1 Omg) was subjected to chiral chromatography (Chiralpak 
AD-H column; eluting with 1:3 2-PrOH:hexanes((}. 1 % TFA)). Isolation of the later el uting component 
gave the title compound (4.2mg). 'H NMR identical to the product from Example 103. 

[001584] Example 11)6. Preparation of (<S)-iV-((5-(3-/erf-butyl-5-(2s4-dioxo-3(4-dihydropyrimidin-
l(2J9)-yl)-2-methoxyphenyI)-2,3-diliydro-]./f-indeo-l-yl)nieihyi)methanesuifonaraide (compound XB-L0-

[001585] The product from Example 100, Part F (20rag) was subjected to cliirai chromatography 
(Chiralpak AD-H column; eluting with 1:4 2-PrOH:hexanes(OJ% TFA)). Isolation of the earlier eluting 
component gave the title compound (5.3mg). JH NMR identical to the product from Example A-100, 

2.9). 

O 

Part?. 
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[001586] Example 107. Preparation of (i?)-A^-((5-(3-ter^butyl-5-(2,4"dioxo-3,4-dihydropyrimid.m-

l(2/f)-yl)-2-methox>phenyl)-253 -dihydro-ljFf-inden-I-yl)methyl)methanesulfonamide (compound IB-L0-

2.15). 

[001587] The product from Example 100, Part F (20mg) was subjected to chiral chromatography 

(Chiralpak AD-H column; eluting with 1:4 2-PrOH:hexanes(0.1% TFA)). Isolation of the later eluting 

component gave the title compound (5.7mg). !H NMR identical to product from Example 100, Part F. 

[901588] Example 108. Preparation of (S')-iV-((5-(3-terMTOtyl-5-(2J4-dioxo-3;4-dihydropyrim!din~ 

l(2i/)-yl)-2-methoxyphenyl)-l-fluoro-2,3-dihydro-lH-inden-l-yl)methyl)niethanesuifonamide 

(compound 1B-L0-2.20). 

[001589] The product from Example 91, Pari' H was subjected to the conditions described in Example 

104 to give the title compound. 3H NMR identical to the product from Example 91, Part H. 

[001590] Example 109. Preparation of (^)-7vr-((5-(3-rer?-butyl-5-(2,4-dioxo-3;4-dthydropyriniidin-

l(2i/)-yl)-2-methoxyphenyI)-l-fluoro-2J3-diliydro-l/f-inden-l-yl)methy])methanesu3fonarriide 

(compound IB-L0-2.10). 

Qv ,o 
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[001591] The product from Example 91, Fart H was subjected to the conditions described in Example 

104 to give the title compound. !'H NMR identical to the product from Example 91, Part H. 

(001592} Example 110. Preparation ofiV-(6~(5"(2j4-dioxo-3,4"dihydropyrimidm-l(2/f}-yl)~2-methoxy-

3-tert-penlyJphenyl)flaphthaien-2-y])methanesu]fonamide (compound IB-JL0-2.52). 

[001593] Part A, Preparation of l-(3-ferr-butyI-5-Lodo-4-methoxy^)henyI}pyrimidme-2,4(Ii7,3i7)-dioiie. 

[001594] 2-fert-Amyiph.enol (5.0g, 30ramol) was reacted according to the procedure from Example C, 

Fart'A, PartB, and Part € to provide the title product as a colorless soiid.(6.7g, 56% overall yield for 3 

steps). 

[001595] Fart B, Preparation of A/'~($-(5-(2;4-dioxo-3,4-dihydropyrimidin"l(2/i)-yi)~2-methoxy-3"tert-

pentylphenyI)naphtha3en-2-yl)methanesuIfonamide. 

[001596] The product from Fart A (lOOmg, 0.24immoi), the product from Example 4A, Fart B (92mg, 

0.266mmol), sodium carbonate (38.4mg, 0.362mraol) and l,r4>is(diphenylphosphino)ferrocene-

pailadium(II)dichloride dichloromethane complex (9.9mg, 0,012mmol.) were dissolved in a toluene (4mL) 

and ethanol (4mL) solvent mixture which v/as sparged with nitrogen for 1 Omin, then the mixture heated 

to 85UC for I8h. To the soiution was then added CH2C12 (2GmL) followed by IN" aqueous HCI (lOmL), 

the organic layer separated 3-mercaptopropyl silica gel (j OOmg) and magnesium sulfate added. The 

solution was concentrated and purified by column chromatography on silica gel using 3% MeOH in 

CH2CI2 as the eluent to provide the title compound as a colorless solid (7Img, 58%). !H NMR (300 

MHz, DM8G-d6): 8 11.41(s, IH), 10.04 (s, IH), 8.03 (s, IH), 7.95 (t,/=8.7Hz, 2H); 7.79 (d, /-7.7Hz, 

IH), 7.73(d, /-1.8Hz, IH), 7.69(dd, /-8,8,1.6Hz, IH), 7.42 (dd,/-8.8,2.2Hz, IH), 7.37 (d, /-2,6Hz, 

IH), 7.25 (d, /~2.6HZ5 IH), 5.65 (dd, /-8.1,1.6Hz, IH), 3.22 (s, 3H), 3.08 (s. 3H), 1.84 (m, 2H)S 1.38 (s, 

6H), 0.73 (t>/=7.5Hz. 3H). 

O 
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[091597} Example 111. Preparation of AH(6<3-rer^butyl-5-(234Kiioxo-3,4-dihydropyrimidm-l(2tf)-

yl)-2-methoxyphenyI)-li7-inden-3-yl)methyl)-N-methy{methanesuIfonaniide (compound IB-LO-2.16). 

[0015981 Fart A. Preparation of,¥-methyl-,N-((6-(4,4,5,5-tetramethyI-l,352-dioxaboroiai}-2-yI)-li7-

inden-3-yI)methyl)methanesulforiamide. 

[001599] To a solution of the product from Example 79, Fart E (21 Omg, 0.60mmol) in anhydrous THF 

(5m!) was added a 1.0M solution of lithium bis(TmiethyisHyi)amfde in toluene (0.60ml, 0.60mmol), and 

the resulting mixture was stirred at room temperature for 5min. lodomethane (0.075m!., 1.20mmol) was 

added and the mixture was stirred at room temperature for 2h, and was partitioned between ethyl acetate 

and water. The organic layer was washed with brine, dried with, sodium sulfate, filtered and concentrated 

in vacuo. The residue was purified by column chromatography on silica gel eluting with a gradient of 

ethyl acetate/ in hexane (10% to 25%) to give the title compound as a solid (I25mg, 57%). 

[001600] FartB. Preparation ofN-((6-(3-tert-butyi-5-(2)4-dioxo-3,4-dihydropyrimidm-l(2E)-yl)-2-

methoxyphenyl)-lH~mden-3-yl)methyl)-N~methylmethane3ulfonarmde. 

[001601] A mixture of the product from Example € (60.Omg, 0. ISmmol), the product ofPart A 

(54.5mgs 0.15mmol), potassium phosphate (66.9mg, 0.315mmol), PA-Ph (CAS 97739-46-3, 1.32mg) 

4.5fimol) arsd tris(dibenzyiideneacetone)dipaJladium(0) (1.37rng5 LSfimol) in tetrahydrofuran (3.0ml) and 

water (1.0ml) was purged with N2 for 30min. The mixture was stirred at 50°C for 2h, and then partitioned 

between ethyl acetate and IM HCI. The organic layer was washed with saturated sodium bicarbonate, 

brine, dried with sodium sulfate, and filtered. The filtrate was treated with 3-mercaptopropyl 

functionalized silica, gel, filtered through celite and concentrated in vacuo. The crude product was 

purified by column chromatography on C-18 reversed-phase silica gel using a solvent gradient of 10-

100% acetonitrile in water(0.1% TFA) to give the title compound as a solid. (19mg, 24%). }Ii NMR (300 

MHz, DMSO-de) 5 11.40 (d, J-1.84 Hz, 1II) 7.78 (d, j=7.72 Hz, 1 Id) 7.65 (m, 2 H) 7.49 (dd, .1=7.72, 

1.47 Hz, 1 PI) 7.26 (m, 2.57 Hz, 2 H) 6.63 (s, 1 H) 5.64 (dd, .1=7.72, 2.21 Hz, 1 H) 4.26 (s, 2 H) 3.51 (s, 2 

H) 3.26 (s, 3 PI) 3.01 (s, 3 H) 2.72 (s, 3 H) 1.41 (s, 9 H). 

o=s 
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1001602] Example 112. Preparation of jV^S-Q-terMsutyl-S^Adioxo-S^-dihydropyrimidm-KZi^-

yl^-methoxyphenyOben-zo^lthiophen^-y^metliy^methanesulfonamide (compound IB-L0-2.40). 

[001603] Fart A. Preparation of ethyl 6-bromobenzo[Z>]thiophene-2-carboxyJate. 

[001604] To a soiution of 4-bromo-2-fhiorobenzaldehyde (1.02gs 4.83mmoI) in DMSO (4mL)f was 

added ethyl 2-mercaptoacetate (0.58mL, 5.3 Immol), followed by EtjN (1.35mL, 9.65mmoI), and the 

mixture was heated at 80°C for 3h. The resulting dark mixture was poured into water (50mL) and 

extracted with EtOAc (2 x 50mL). The combined organic extracts were washed with 10% NaCl, dried 

over anhydrous NaiSO*, filtered and concentrated in vacuo to give the title compound as a light yellow 

waxy soiid (1.29g, 94%). 

[001605] PartB. Preparation of(6-brornoben.zo[&]thiophen-2-yl)methanol. 

[1)01606] To a solution of the product from Fart A (0.82g, 2,88rnirio]) in Et2C (20mL) at 0°C was added 

a IM solution of lithium aluminum hydride in. Et20 (3.16mL, 3.16mmol) dropwise, and the resulting 

slurry was stirred between 5-10°C for 1 h. The shiny was treated with Q.3mL H?Q, D.3mL 15 % aq 

NaOH, 0,7mL H20, stirred 30min, filtered and concentrated in vacuo to give the title compound as a 

colorless solid (0.58g, 83%). 

[001607] Part C. Preparation of 6-bromo-2-(bromomethyl)benzo[/j]t:hiophene. 

[00161)8] A mixture of the product from Part B (85mg, 0.3 Smmol), N-bromosucc'mimide (74mg, 

0.413mmol) and triphenylphosphine (106mg. 0.403mmol) in CH2C12 (2mL) was stirred at room 

temperature for2h. The reaction mixture was diluted with SOmL CH2C12> washed with water, 10% 

NaHC03 and 10% NaCl, dried over anriydrousmgSO^ filtered and concentrated in vacuo. The residue 

was purified by column chromatography on silica gel eluting with 9:1 hexanerEtOAc to yield the title 

compound as a white solid (96mg, 89%). 

[001609] PartD. Preparation of jV-(4-methoxybenzxl)methanesii]fonamide. 

[001610] To a solution of (4-methoxyphenyl)methanamme(L317g, 9.60mmol) in CH2C12 (lOmL) was 

added methanesulfonyl chloride (0J4mL, 4.36mmol) dropwise. The mixture was stirred at room 

temperature for 2h. The reaction mixture was diluted with 50mL CIi2Cl;, washed with IN H3PO^ 10% 

NaCl, dried over anhydrousmgSO^ filtered and concentrated in vacuo to give the title compound as a 

white solid (0.84g, 89%). 

[001611] Fart E. Preparation of Ar-((6-bromoben2o[i?]thiophen-2-yl)methyl)-jV-(4-methoxyben2yl)-

H / 

304 



methanesulfonamide. 

[0016X2] A solution of the product from PartB (0.223g, 1.037mmol) in EtOH (2mL) and I.OMNaOH 

(l.lmL, 1. Immol) was added to a slurry containing the product from Part € (0.317g, 1.037mmol) in 

EtOH (4mL). The resulting slurry was heated at reflux for i h. and then concentrated in vacuo to give a 

pasty solid. The residue was partitioned between 40mL water and 40mL EtOAc. The organic layer was 

washed with IN H3PO4, 10% NaHC03, 10% NaCl, dried over anhydrous Na2S04; filtered and 

concentrated in vacuo leaving a yellow oil. The crude product was purified by column chromatography 

on silica, gel eluting with CITCL to give the title compound as a colorless solid (0.15g, 33%). 

[001613] Part F. Preparation ofA^4~metb0x.ybenxyl)~AH(6-(4y4,5 J^etraniethyMp.^Jksxaboroian-^-

yObenzo^jthiophen^-yOmethyOmethanesuIfonamide. 

[001614] The product from. Part E (0.15g. 0.34mmol) was subjected to the conditions described for the 

preparation of Example 72, Part B to give the title compound as a colorless solid (0.121g, 73%). 

[001615] Fart G. Preparation of A-((6-(3-^er^butyl-5-^2,4^iioxo-3,4~dihydropyrim^dm-l{2i7)~yi)-2-

methoxyphenyl)heuzo[6}^hiophen-2-yl)metSlyl)-A'•-(4--methoxyben:zyl)methanesulfonamide. 

[001616] Thepr oduct from Part P (24m.g, 0.049mniol) was subjected to the conditions described for the 

preparation of Example 72, Fart C to give the title compound as a colorless solid (20mg, 65%). 

[001617] Part H. Preparation of jy-((6-{3-te^butyl-5-(2,4-dioxo-3>4-dihydropyrimidm-l(2£0-yI)~2-

methoxyphenyi)benzo[&]thiophen-2-yi)methyI)methatiesujfonamide. 

[001618] A solution of the product from Fart G (14mg, 0.022nimoi) in CH2C12 (G.3mL) and TFA 

(0.3mL) was stiired at room temperature for 4h and then concentrated in vacuo. The residue was 

partitioned between 1 OmL CH2CI? and 2mL 10% a.q. NaHC03 and the organic layer was concentrated in 

vacuo. The crude product was purified by column chromatography on silica gel eluting with 99:1 

CTbCI^MeOH to give the title compound as a colorless solid (5mg, 44%). !H NMR (300 MHz, DMSO-

dg) 5 11,40 (s, 1 H) S.09 (s, 1 H) 7.82 - 7.97 (m5 3 H) 7.79 (d, J=7.72 Hz, 1 H) 7.47 - 7.63 (m, I H) 7.40 

(s, 1 H) 7.26 - 734 (m, 1 H) 5.64 (d, .7=7.72 Hz, 1 H) 4.48 (d,.7=5.88 Hz, 2 H) 3.23 (s, 3 H) 2.95 (s, 3 H) 

1.41 (s., 9 H). 
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[001619] Example 113. Preparation of A^-((6-(3-^rr-bulyl-5-(2>4-dioxo-3s4-dihydropyrimidin-1(2i7)-

yl)-2-methoxypheiiyl)benzo[i]thiophen-3-yl)methyl)-iV-methylmethanesulfonamide (compound IB-L0-

2.21). 

[001620] Part A, Preparation of AH(6-bromobenzo[&]thiophen-3-yl)methyl)~A-methyImethanesulfon-

amide. 

[001621] A mixture of the product from Example 76, Part D (O.lOOg, 0.382mmoi), A^-rriethyimetfiane-

suifonamide (45-9rng, 0.421mmol) and potassium carbonate (0.127g. 0.918mmol) in N,A'-dimethy 1 acet-

amide (5mL). The mixture was stirred at S0°C for 11 h, cooled to room temperature and partitioned 

between dietbylether and water (3x), dried ovenngS04, filtered and concentrated in vacuo to give the title 

compound as a colorless waxy solid (0.128g, quant). 

|001622] Fart B. Preparation of Ar-metliyl-A-((6-(454s5,5-tetraniethyi-l53,2-dioxaboroIan-2-yl)bcnzo 

[Z?]tliiophen-3-y.l)nietIiyl)methanesuifona.mide. 

[001623] The product from Part A (0.128g, 0.382mmol) was subjected to the conditions described for 

the preparation of Example 72, Part B to give the title compound as a colorless, crystailine soiid (0J20g. 

82%). 

[001624] Fart €, Preparation of ^-((6-(3-?erf-butyl-5-(2)4-dioxo-3>4-dihydropyrimidm-l(2i0-yl)-2-

methoxyphenyl)benzo[5]thiophen-3-yl)niethyi)-Ar-metliylmethanesulfonamide. 

[001625] The product from Part B (50.6mg, 0,133mmol) was subjected to the conditions described for 

the preparation of Example 79, Part F to give the title compound as a colorless solid (61.5mg, 88%). 'H 

NMR (300 MHz, DMSO-d*) 5 11.41 (s, 1 H) 8.17 (d, >1.47 Hz, 1 H) 8.09 (d, >8.09 Hz, 1 H) 7.74 -

7,85 (m, 2 H) 7,63 (dd, >8.46, 1.47 Hz, 1 H) 7-29 - 7.36 (m; 2 H) 5.65 (d, >7.72 Hz, 1 H) 4.52 (s, 2 H) 

3,24 (s} 3 H) 3.03 (s, 3 H) 2.70 (s, 3 H) 1.42 (s, 9 H). 
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[001626] Example 114. Preparation of (E)-N-(4-(3-b.romo-5-(2,4-dioxo-3,4-dihydropyrimidin-l(2H)-

yI)-2-methoxystyry[)phenyI)methanesuifonamide (compound IB-LI-1.52). 

O 

[001627} Fart A. Preparation of 2-bromo-4,6-diiodophenol. 

[001628] A IL round-bottom flask was charged with 2-bromophenol (8.65g, 5 Ommol) and methanol 

(100m!) to give a colorless solution. Sodium hydroxide (2.40g, 60.Ommol) was added and stirred until 

the hydroxide pellets had dissolved. The solution was cooled in an ice water bath and sodium iodide 

(5.6g, 37.4mmo!) was added followed by drop-wise addition of sodium hypochlorite (17mL, 27.5mmol) 

to give a transparent brown/red solution and gradual precipitation of a thick, white solid. The addition of 

sodium iodide and bleach was repeated 3 times to give an orange mixture that was stirred for 2hs treated 

with a solution of sodium thiosulfate in water (20g in lOOmL), stirred for 15min and treated drop-wise 

with concentrated HCI to a constant pH of 1. The mixture was stirred tor 15mm and filtered to collect a 

white solid that was washed repeatedly with water and dried to constant mass (14.7g, 69%). 

[001629] Fart. B. Preparation of 1 -hromo-3,5-diiodo-2-methoxybenzene. 

[001630] A 500raL round-bottom flask was charged with the product from Part A (14.7g, 34.6mmol), 

iodomethane (2.70ml, 43.3mmol), and sodium hydroxide (2.101ml, 39.8mmol) in acetone (96ml) to give 

a tan solution. The mixture was stirred for 24h and concentrated. The residue was dissolved in ethyl 

acetate, washed with water and saturated sodium chloride, dried over sodium sulfate, filtered and 

concentrated to give a white soiid. The solid was recrystailized from hot hexane to give a white solid that 

was collected by filtration (12,3g, 81%). 

[001631] Part C. Preparation of l-(3-bromo-5-iodo-4-methoxyphenyl)pyrimidine-2:4(lH,3H)-dione. 

[001632] A 25OmL round-bottom flask was charged with tlie product from Part B (8.09g, 18.44mmol), 

pyrimidine-254(lH53H)-dione (2.273g, 20.2Smmol), N-(2-cyanopbeny!)picolmamide (0.823g, 3.69mmol), 

copper (I) iodide (0.351g, 1.844mmol) and potassium phosphate (8.22g, 38.7mmoi) in DMSO (70ml). 

The mixture was sealed, sparged with nitrogen for 15mm and heated at 60°C for 16h. The mixture was 

partitioned with ethyl acetate and water. The organic layer was washed with IM HCI, water, brine, dried 

with sodium sulfate, and filtered. The filtrate was treated with 3-mercaptopropyl functionalized silica ge! 

(Aldrich catalog #538086), filtered through celite and evaporated to give an off-white soiid (3.92g, 50%). 

H 
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[001633] PartD. Preparation of (E)-N-(4-(3-bromo-5-(2,4-dioxo-3,4-dihydropyrimidin-l(2H)-yI)-2-

3nethoxystyryl)pheriyl)methanesulfonamide. 

[001634] To a 100ml round-bottom flask was added the product from Part C (846mg, 2,Ommol), the 

product from Example 4IB, Pari B (482mg, 2,0OQmmol), potassium phosphate (892mg, 4.20mmol), 

l,3,5,7-tetramethyI-6-phenyi-2,4j8-trioxa-6-phosphaadamante (PA-Ph) (CAS 97739-46-3} (I7.54mgJ 

0.060mmol) and tris(dibenzyJideneacetone)dipaJ]adium(0) {18.3 Img, 0,020mmol) in THF (12.0ml) and 

water (4,0ml). The flask was sealed and the mixture was sparged with nitrogen for Smin and stirred at 

ambient temperature for 72h. Hie mixture was partitioned with ethyl acetate and IM HCI. The organic 

layer was washed with saturated sodium bicarbonate, brine, dried with sodium sulfate and filtered. The 

filtrate was treated with 3-mercaptopropyl functionalized silica gel, filtered and evaporated. The residue 

was triturated with a minimal amount of methanol/ CH2CI2 to give the title compound as a white solid 

(595mg, 60%). 5HNMR. (300 MHz, DMSO-da) 5 ppm 3.03 (s, 3 H) 3.82 (s, 3 H) 5.69 (dd, J»7,72, 1.50 

Hz, 1II) 7.24 (d, J=8.46 Hz, 2 H) 7.35 (ms 2 H) 7,61 (d, >8.46 Hz, 2 H) 7.69 (d, J=2.21 Hz, 1 H) 7.7S (d, 

J-8.09 Hz, 1 H) 7.87 (d, i-2.21 Hz> 1 H) 9.90 (s; I B) 11.50 (s, 1 H). MS (ES3-) m/z 490,492 (M-H)+. 

[001635] Example 115. Preparation of (E)-N~(4-(5-(2,4"dioxo~3,4-dihydropyr:midin-l(2H)-yl)-2-

methoxy-3~(tMophen~2-yI)slyryI)phenyI)methanesulfonamide (compound IB-L1-1.48). 

[001636] To a 5ml microwave tube was added the product from Example 114, Fart D (40mg, 

O.OBlmmol), thiophen-2-ylboronic acid (10.40mg, 0.081mmol), 1,1 ,-bis(di-teit-butylphosphino)feiTocene 

palladium dichloride (2.65mg, 4,06j.anol) and potassium phosphate (34.5mg, 0.162mmol) in THF (3,0ml) 

and water (1.0ml). Tlie vessel was sealed and the mixture was sparged by nitrogen for Smin and heated at 

50°C for 3h, The mixture was partitioned with ethyl acetate arid IM HCI. Hie organic layer was washed 

with saturated sodium bicarbonate, brine, dried with sodium sulfate and filtered. The filtrate was treated 

with 3-mercaptopropyl functionalized silica gel, filtered through celite and evaporated. The residue was 

purified by reverse phase chromatography to give the title compound as a white solid (20mg, 50%). 'H 

NMR (300 MHz, DM.SO~d6) 5 ppm 3.03 (s, 3 H) 3.70 (s, 3 H) 5.70 (dd, J=7.72, 2.21 Hz, 1 H) 7.18 (dd, 

3=5.43,4.05 Hz, 1II) 7.25 (d, J=8.82 Hz, 2 H) 7.35 (s, 2 H) 7.63 (d, J-8.82 Hz, 2 H) 7.68 (m, 2 H) 7.77 

O 
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(m, 2 J-I) 7.83 (d, 1=1.12 Hz, 2 H) 9.S9 (s, 1 H) 11.49 (d, J=2.21 Hz, 1 H). MS (ESI+) m/z 496 (M+H)+. 

[001637] Example 116. Preparation of (E)-N-(4-(5-(2.4-dioxo-3,4-dihydropyrimiciin-I(2H)-y{)-3-

(fu.ran-2-yl)-2-me-thoxysiyryl)phenyi)rasthanesulfonamide (compound IB-Lt»-1.46). 

O 

The title compound was prepared according to the procedure of Example 115 substituting 

furan-2-ylboronic acid for thiophen-2-ylboronic acid to give a white soiid (22mg» 56%). 'HNMR (300 

MHz, DMSG~d6) 5 ppm 3.03 (s, 3 H) 3,76 (s, 3 H) 5.69 (d, >7.72 Hz, 1 H) 6.69 (dd, >3.31, 1.84 Hz, 1 

H) 7.08 (d, >2.57 Hz, 3 H) 7.25 (d, >8.46 Hz, 2 H) 736 (ro, 2 H) 7.63 (d, >8.82 Hz, 2 H) 7.67 (d, 

>2.57 Hz, 1 H) 7.77 (d, >2.57 Hz, 1 H) 7.82 (m, >7.72 Hz, 2 H) 9.88 (s, 1 H) 11.48 (ss 1 H). MS 

(ESI+) m/z 497 (M-NH4)+. 

[001639] Example 117. Preparation of (E)-N-(4-(5-(2.4-dioxo-3s4-diIiydropyrimidm-l(2H)-yl)-2-

methoxy-3-(pyri.din-4-y!)styryl)phenyl)methanesuifonamide (compound 1B-L1-1.55). 

O 

[001640] The title compound was prepared according to the procedure of Example 115 substituting 4-

(4,4:5.5-tetTamethyl-1.3,2"dioxaborolan-2-yi)pyridiiie for thiophen-2-ylboronic acid to give a white soiid 

(15mg, 38%). !H NMR (300 MHz, DMSO-d6) 6 ppm 3.03 (s, 3 H) 3,49 (s, 3 H) 5.72 (dd, >7.72, 2.21 

Hz, I H) 7.25 (d; >8.46 Hz, 2 H) 7.38 (d, >4.41 Hz, 2 H) 7.51 (d, >2.57 Hz, 1 H) 7,63 (d, >8.82 Hz, 2 

H) 7.80 (d, >5.88 Hz, 2 H) 7.85 (d, 1-7.72 Hz, 1 IT) 7.97 (d, >2.57 Hz, 1 H) 8.77 (d, >6.25 Hz, 2 IT) 

9.90 (s, 1 H) 11.51 (d, >2.21 Hz, 1 H). MS (ESI+) m/z 491 (M+H)+. 
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[001641] Example 118. Preparation of (E)-N-(4-(5-(2.4~dioxo-3J4-dih.ydropyrimidin-l(2H)-y!)-2~ 

methoxy-3-(pyridra-3- yI)styryl)phenyl)methanesulfonaimde (compound IB-LI-LSS). 

[001642] The title compound was prepared according to tlie procedure of Example 115 substituting 3-
(4,4>5,5-tetTamethyl-I.3,2-dioxaborolan-2-yl)pyridine for thiophen-2-ylboronic acid to give a white solid 

(19mg, 48%). lH NMR (300 MHz, DMSO~d6) 8 ppm 3.02 (s, 3 H) 3.45 (s, 3 H) 5,71 (dd, J=8.09, 2.21 

Hz, 1 H) 7.24 (d, J-8.46 Hz, 2 H) 7.37 (d, J-2.94 Hz, 2 H) 7.47 (d, J=2.57 Hz, 1 H) 7.63 (m, 3 H) 7.85 (d, 
1=7.72 Hz, 1 H>7.93 (d, J=2.57Hz, 1 H) 8.15 (in, 1 H) 8.68 (dd.J-4.80 Hz, 1.47 Hz, 1 H) 3.86 (d5 

*=1.84 Hz, 1 H) 9.89 (s, 1 H) 11.50 (d, J-2.21 Hz, 1 H). MS (ESI+) m/z 491 

[001643] Example 119, Preparation of (E)-N*"(4»(5"(2.4-dioxo-3,4-d3hydropyrimidin~l(2H)--yl)~2-
Tneihoxy-3-(th5ophen-3-y])styryl)phenyl)raethanesu]:fonamide (compound IB-L1-L47). 

[001644] The title compound, was prepared according to the procedure of Example 115 substituting 
thiophen-3 -ylboroni.c acid for thiophen-2-ylboronic acid to give a white solid (19mg, 38%). 'HNMR 

(300 MHz, DMSO-dg) 5 ppm 3.02 (s, 3 H) 3.55 (s, 3 H) 5.69 (d, J-8.09 Hz, 1 H) 7.24 (d, 1=8.46 Hz, 2 H) 
7,36 (s, 2 H) 7.55 (m5 2 B) 7.61 (d, J=8.46 Biz, 2 H) 7.67 (dd, J-5.15, 2.94 Hz, 1 H) 7.78 (d, 3=2,57 Hz, 1 
H) 7.83 (ds 1=7,72 Hz, 1 H) 7,93 (dd, J=2.57, 0.96 Hz, 1 H) 9.88 (s, 1 H) 11.48 (s, I H). MS (ESI-) m/z 
494 (M-H)+. • 

O 

0 
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[001645] Example 120. Preparation of (E)-N-(4-(5-(234-dioxo-354-dihydropyrimidin-l(2H)-yl)-3-

(furan-3-yl)-2-methoxystyryl)phenyl)methanesuifonamide (compound IB-L1-L58). 

0 

001646] The title compoimd was prepared according to the procedure of Example 115 substituting 

(300 MHz, DMSO-dfi) 5 ppm3.02 (s, 3 H) 3.69 (s, 3 H) 5.69 (d, J=8.09 Hz, 1 H) 7.05 (dd, J-2.57, 0.90 

Hz, 1 H) 7.24 (d, 1=8-82 Hz, 2 H) 734 (s, 2 H) 7.63 (m, 3 H) 7.74 (d, J=2,57 Hz, 1 H) 7.80 (m, 2 H) 8.25 

(s, 1 H) 9.8B (S; 1 H) 11-49 (s, 1 H). MS (ESI-) m/z 478 (M~H)+. 

(001647] Example 121. Preparation of (E)-N~(4-(5-(254-dioxo-3,4-dihydropyrmiidiivl(2H)-yI)~3-(l» 

hydroxy-2-methyIpropan-2-yl)-2-metiioxystyryl)phenyi)methanesulfonamide (compound IB-L1-1.45). 

[001648] Part A. Preparation of 2-(2-hydroxy-3,5-di!odophenyl)acetic acid, 

[001649] To a 250mL round-bottom flask was added 2-(2-hydroxyphenyl)a.cetic acid (Aldrich, 3.04g, 

20mmol) in acetonitrile (50mi) to give a colorless solution. N-iodosnccimide (9.00g. 40.0mmol) was 

added porti.onwise over 15min to give a red/brown transparent solution that was stirred for 16h. The 

mixture was concentrated and the resulting solid was triturated in 75mL of water and filtered to collect an 

orange solid that was dried under vacuum. The crude solid was recrystailized from toluene to give a light 

orange powder (6.0g, 74%). 

[001650] Fart B. Preparation of methyl 2-(3-5-diiodo-2-methoxyphenyl)acetate. 

[001651] To a 25 OmL round-bottom flask was added the product from Part A (6g, 14.85mmol), 

potassium carbonate (6.!6g, 44.6mmoI), and dimethyl sulfate (4.12g, 32.7mmol) in acetone (49.5ml) to 

give a brown suspension. The suspension was heated at reflux for 16h, cooled, concentrated and the 

furan-3-ylbc>ronic acid acid for thiophen-2-ylboronic acid to give a white solid (14mg, 29%). 'H NMR 

O 
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residue was partitioned between EtOAc and water. The EtOAc layer was washed with brine, dried 

(Na2SOd) and concentrated to a brown oil that was chromatographed on a 40g silica cartridge eluting with 

3:1 hexane/EtOAc to give a yellow oil (6.0g, 94%). 

1001652] Part C. Preparation of methyl 2-(3,5-diiodo-2-methoxyphenyl)-2-methyIpropanoate, 

[001653] To a lOOmL round-bottom flask under nitrogen was added the product from PartB (1.728g, 

4mmol) in anhydrous THF (20ml) and HMPA (2ml) to give a colorless solution. Methyl iodide (1.2.51 ml, 

20.00mmof) was added and the solution was cooled to -40°C. Potassium t-butoxide(12.00m!, 

12.00mmol) was added drop-wise and the mixture was stirred at -40 to -20°C for 3Omin and quenched 

with IM HCI to a pH of 1. The mixture was extracted 3 X 40ml with EtOAc. The extracts were 

combined, washed with brine, dried (Na2SO.O and concentrated. The crude product was flash 

chromatographed on a 40g ISCO silica cartridge eluting with 9:1 hexane/EtOAc to give the bis-

methylated product as a yellow oil (1.63g, 89%). 

[001654] Pari D. Preparation of 2-(3,5-diiodo-2~methoxyph.enyl)-2~methylpropanoic acid. 

[001655] A suspension of the product from Part C (2.63g, 5.72mmol) in MeOH (40ml) and THF (40ml) 

was treated with 4.0M sodium hydroxide (28ml, 1 )2mmol) and heated at 80°C for 48h. The organic 

solvent was evaporated and the remaining aqueous solution was acidified with IM HCI producing a solid 

that was collected by filtration, washed with water and dried to give the desired carboxylic acid (2.46g. 

96%). 

[001656] Part E. Preparation of 2-(3,5--diiodo-2-methoxypheny[)-2-methylpropan-l-ol. 

|001657] A. solution of the product from Part I) (l.OOg, 2.242mmol) in THF (40ml) was treated drop-

wise with borane THF complex 1.0M (20ml, 20mmol) and then heated at 5G°C for 24h. The mixture was 

treated with methanol (20mL), refluxed for 30min and concentrated. The resulting residue was washed 

with water, brine, dried with sodium sulfate, filtered and evaporated. The residue was chromatographed 

on silica gel eluting with hexane/EtOAc (4:1) to give the desired product (8 IGmg, 84%). 

[001558] Part F. Preparation oftert-butyl(2-(3,5-dnodo-2-mefhoxypheny[)-2-methy[propoxy}~ 

dimethylsilane. 

|001659] A soiution of the product from Part E (432mg, 1 .GOOmmol) in DMF (5ml) was treated with 

tert-butyldimethylchlorosilane (30 Img, 2,000mmol)5 and imidazole (204mg, 3.00mmol) and stirred for 

2h. The mixture was partitioned between IM HCI and ethyl acetate. The organic layer was washed with 

saturated sodium bicarbonate, brine, dried with sodium sulfate, filtered and evaporated. The residue was 

chromatographed on silica gei eluting with hexane/EtOAc (9:1) to give the desired product (522mg, 

96%). 

[001660] Part G. Preparation of 1 -(3-0 -(tert-butyldimethylsily!oxy)-2-methylpropan-2-yl)-5-iodo-4~ 

methoxyphenyl)pyrimidine-2,4(lH,3H)-dione. 
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[001661] To a SOmL round-bottom flask was added the product from Part F (520rng, 0.952ramol), 

pyrimidine-2,4( 1 H,3PI)-dione (117mg, 1.047mmot), N-(2-cyanophenyl)picolinamide (42.5mg, 

0.190mmol)5 copper© iodide (18.13mg. 0.095mmol) and potassium phosphate (424mg, 1.999mmoI) in 

DMSO (5ml). The vessel was sealed, sparged with nitrogen and then heated at 60°C for 24h. Tlie 

mixture was partitioned between IM HCI and ethyl acetate. The organic layer was washed with saturated 

sodium bicarbonate, brine, dried with sodium sulfate, and filtered. The filtrate was treated with 

3-mercaptopropyl functionalized silica gel, filtered and evaporated. The residue was chromatographed on 

silica gel eluting with hexane/EtOAc (3:2) to give the product as a solid (285mg, 65%). 

[001662] Fart K. Preparation of (£)-N-(4-(3-(l-(tcrt-butyidimethylsilyioxy)-2-melliylprcpan~2~y!)-5-

(2.4-diox.o-3,4-dihydropyrimidin-I(2H}-yI)-2-methoxystyryl)phenyl)methanesulfonamide. 

[001663] To a 5ml microwave tube was added the product from Part G (53mg, 0.Immol), the product 

from Example 41B, Part B (24mg, O.lmmoS), potassium phosphate (44.Omg, 0.2mmol), PA-Ph (CAS 

97739-46-3) (0.87mg, 3.0umol) and tri5(dibenzylideneacetone}palladium(0) (0.9mg, Ipmol) in THF 

(3.0ml) and water (1.0ml). The vessel was sealed and the mixture was sparged with nitrogen for Smin 

and then heated at 50°C for 2h. The mixture was partitioned between IM HCI and ethyl acetate. The 

organic layer was washed with saturated sodium bicarbonate, brine, dried with sodium sulfate and 

filtered. The filtrate was treated with 3-mercaptopropyl functionalized silica gel, filtered and evaporated. 

The residue was chromatographed on silica gel eluting with hexane/EtOAc (1:1) to give a solid (50mg, 83 

%). 

[001664] Part L Preparation of {E)-N-(4~(5-(2;4-dioxo~3J4~d!hydropynmidm~l(2H)-yl)-3~(j-hydroxy~2~ 

methylpropan-2~yl)-2-methoxystyryi)phenyl)methanesalfonamide. 

[001665] A solution of the product from Part H (120mg, 0.20mmol) in THF (5.0ml) was treated with 1 

M TBAF (0.800ml, O.SOOrninol) in THF and stirred for 16h. The mixture was partitioned with, water and 

ethyl acetate. The organic layer was washed (3 X brine), dried with sodium sulfate, filtered and 

evaporated. The residue was chromatographed on silica gel eluting with 4% methanol in CH2C12 to give a 

solid (85mg, 88 %). lH NMR (300 MHz, DMSO-d6) 8 ppm ] .30 (s, 6 H) 3.01 (s, 3 H) 3.62 (d, J-5.52 Hz, 

2 H) 3.77 (s, 3 H) 4,67 (t, J=5.33 Hz, 1 H) 5.66 (d, J-8.09 Hz, 1 H) 7.21 (m, 5 H) 7.62 (ra, 3 H) 7.72 (d, 

j-8.09 Hz, 1 H) 9.85 (s, 1 H) 11.42, (s, 1 H). MS (BS1+) m/z 503 (M+-NH4)+. 
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[001.666] Example 122. Preparation of (E^N^^S^^-dioxo-S^-dihydropyrimidm-l^H^yl^S-iodo-

2-methoxystyryl)phenyl)methanesulfonamide (compound IB-L1-X.51). 

0 

[001667] Part A. Preparation of I,3,5-triiodo-2-methoxybenzene. 

[001668] In a 250mL pressure vessel was added 2,4.6-triiodopbeno! (5g, 10.60mmo!) in MTBE (60ml) to 

give a yellow solution. The solution was cooled in an ice bath and 2.0M trimethylsilyldiazomethane 

(7.95ml, 15.9Gmmol) was added at a fast drip followed by dropwise addition of methanol (6mL) resulting 

in calm bubbling. The vessel was sealed and stirred at room temperatui'e for 4h. The reaction solution 

was partitioned between EtOAc and water and the organic layer was washed with 1M HCI, saturated 

NaHC03, and saturated NaCl. The EtOAc was dried (MgSO4), filtered and concentrated to give a tan 

solid that was used without purification (4.8g, 94 %). 

[001669] Fart B. Preparation of l-(3,5-diiodo-4-metlioxypheriyl)pyrim.idme-2,4(111,3H)-dione. 

[001670] To a I OOmL round-bottom flask under N2 was added the product from Part A (3.5g, 7,2mmol), 

lH-pyrimidine-2,4-dione (0.97g, 8.64mmoI), and potassium phosphate tribasic (3.2g, 15.Ommol.) in 

DMSO (50ml) to give a colorless suspension. N-(2-cyanophenyl)picoIinarnide (320mg, 1.44mmol) was 

added and the mix was sparged with N2 for Smin. Copper(I) iodide (137mg, 0.72mmol) was added and 

the mix was sparged once again for lOmin, placed under N2 and heated at 60°C for iSh. The mixture was 

cooled and partitioned between EtOAc and water adjusting the pH to 1 with HCI The aqueous layer was 

extracted 2X with EtOAc, The organics were combined, washed with water, saturated NaHC03, and 

saturated NaCl, dried (Na2SO,j)s treated with 3-mercaptopropyl functionalized silica, filtered and 

concentrated. The resulting solid was triturated in 2:1 hexane/EtOAc to give an off white powder (2.2g, 

62 %). 

[00167!.] Fart C. Preparation of (E)-N-(4~(5~(2,4-dioxo-3,4-dihydropyrimidin~l(2H)-yl)~3-iodo-2~ 

methoxy styiyl)phenyl)methanesulfonamide. 

£00X672] I11 a 5ml microwave tube was mixed the product from Part B (MImg, 0.30mmoi), the product 

from Example 41B, Part B (72.3rog, 0.300mmoi), 1,1 '-bis(diphenylphosphmo)ferrocene-

palladium(II)dichloride CHjCb complex (12.25mg, 0.015mmol) and potassium phosphate (70.Omg, 

0„330ramol) in THF (3.0ml) and water (1.0ml), The mixture was sparged with nitrogen for 5min and 
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heated at 50°C for 2h. The mixture was paititioned with ethyl acetate and IM HCI. The organic layer was 

washed with saturated sodium bicarbonate, brine, dried with sodium sulfate and filtered. The filtrate was 

treated with 3-mercaptopropyl functionalized silica gel, filtered and evaporated. The residue was 

chromatographed on silica eluting with 5% methanol in CH2CI2 to give a soiid (47mg, 29%). ]H NMR 

(300 MHz; DMSO-dfi) 5 ppm 3.02 (s, 3 II) 3.77 (s, 3 H) 5.67 (d, J-7.72 Hz, 3 H) 7,28 (m, 4 H) 7.60 (d, 

J-8.82 Hz, 2 H) 7.76 (d, >8.09 Hz, 1 H) 7.81 (d, J-2.57 Hz, 1 H) 7.86 (d, J=2.21 Hz, 1 H) 9.90 (s, 1 H) 

11.48 (s5 1 H). MS (EST) m/z 538 

[001673] Example 123. Preparation of(E)»'N"{4-(5-(2,4-dioxo-3]4-dihydropyriTnidin-l(2H)-yl)-2" 

methoxy-3-(rnethylsulfotiyl)styryl)phenyl)raethanesiilfonamide (compound H3-L1-1.49). 

[001674] Part A. Preparation of 4-nitrobenzene~2-diazo-l-oxide. 

[001675] To a 250mL round-bottom flask was added 2-amino-4-<nitropfaenol (6.165g, 40.0m.mol) in 48% 

tetrafluoroboric acid (15ml). Sodium nitrite (2.76g, 40.0mmol) in water (6ml) was added dropwise at 0°C 

and the mixture was stirred at room temperature for 30mm, The solid was collected by filtration, washed 

with tetrafluoroboric acid and water. The solid was suspended in. acetone (50ml), filtered and dried to 

give a solid (3.31gs 50%). 

[001676] PartB. Preparation of 2-(methy!.thio)-4-nitrophenol. 

[003677] To a IL beaker was added the product from Part A (2.70g, 16.35mmoi) in ice water (250g) to 

give a brown suspension. Copper (0.520g, S.lBmmol) was added, followed by addition of sodium 

thiomethoxide (2.292g, 32.7mmo!) in water (50ml) slowly. The mixture was stirred at room temperature 

for 24h. The mixture was filtered, and the filtrate was acidified with IM HCI producing a solid that was 

collected by filtration and dried (2.53g, 84%). 

[001678] Part C. Preparation of 2-(metbylsulfonyl)-4-nitrophenol. 

[001679] To a250mL round-bottom flask was added the product from Part B (1.11 lg, 6.OOmmol) in 

MeOH (20ml) to give a brown suspension. Oxone (7.746g, 12.6Qmmoi) in water (20ml) was added 

slowly at 0°C. The mixture was warmed to room temperature, stirred for Ih and partitioned with ethyl 

acetate and IM HCi. The organic layer was washed with brine, dried with sodium sulfate, filtered and 

evaporated. The residue was chromatographed on silica gel eluting with 1% to 5% methanol in CH2CI2 to 
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give a solid (0.472g, 36%). 

[001680] Part D. Preparation of 2-iodo-6-(methyisulfonyI)-4-nitrophenol. 

[601681] To a 50mL round-bottom flask was added the product from Part C (470mg, 2.164mmol) JO 

MeOH (10ml) and water (2.5nil), Iodine monochloride (0.130ml, 2,60mmoS) in CH2Ci2 (2.0mL) was 

added, drop-wise and the mixture was stin-ed at room temperature, poured into water (2G0mL) and stirred 

for lOmin. The resulting solid was collected by filtration and dried (636mg, 86%). 

[001682] Part E. Preparation of l-iodo-2-methoxy-3-(methyIsuifonyl)-5-nitrobenzene. 

[001683] To a SOmL pressure vessel was added the product from Fart D (63Omg, 1.836mmol) in MTBE 

(6ml) to give a yeilow solution. The mixture was cooled in an ice bath and 2M trimethylsilyl-

diazomethane (1,377ml, 2.75mmo1) was added at a fast drip followed by drop-wise addition of MeOH 

(0.4ml) resulting in calm bubbling. The vessel was sealed and stirred at room temperature for Ih, The 

mixture was partitioned with ethyl acetate and IM HCI. The organic layer was washed with saturated 

sodium bicarbonate, brine, dried with sodium sulfate, filtered and evaporated to give an off-white solid 

(655mg, 100%). 

[001684] PartF, Preparation of 3-iodo-4-methoxy-5-(methylsulfonyl)anxHne. 

[001685] To a 250mL round-bottom flask was added the product from Part E (0.650g, 1.820rnmol). 

ammonium chloride (0.346g, 2.73m.mol), and iron (0.508gf 9.1Gmmol) in THF/MeOH/water (50ml, 

2/2/1), The. mixture was refluxed for 2h, cooled and filtered. The filtrate was evaporated and the residue 

was partitioned with ethyl acetate and water. The organic layer was washed with brine, dried with 

sodium sulfate, filtered and. evaporated to give a solid (590mg, 99%), 

[001686] Part' G, Preparation of (E)-N-(3-iodo~4-methoxy-5-(methyIsuIfonyl)phenyIcarbamoy3)-3-

methoxy acrylami de. 

[001687] To a lOOmL round-bottom flask was added the product from Fart F (500mg, L528mmoI) in 

DMF (15.0ml). The solution was cooled under nitrogen to -20°C and (E)-3-methoxyacryloyl isocyanate 

(15.28ml, 6.1 Immol; prepared as described, by Santana, L.; et al. J. Heterocyclic Chem.. 1999, 36, 293-

295) was added dropwise. The mixture was stirred at this temperature for 15min., then warmed to room 

temperature and stirred for 45mm, The mixture was diluted with ethyl acetate and washed by water (3 x 

50ml), brine (3 x 50ml), dried with sodium, sulfate, filtered and evaporated. The residue was triturated 

with ethyl acetate/liexane to give a solid (425 mgs 61%). 

[001688] Part H. Preparation of l-(3-iodo-4-methoxy-5-(methyIsuifonyl)phenyl)pyrimidme-

2,4(lH,3H)-dione, 

[001689] To a lOOmL round-bottom flask was added the product from Part G (42Gmg, 0.925mmol) in 

ethanol (10ml) to give a suspension. Concentrated sulfuric acid (ImL, 18.76mmol) m water (10ml) was 

added and the mixture was heated at 110°C for 2h. The reaction mix. was cooled, diluted with water 



(50ml) and stirred for lOmin. Tlie solid material was collected by filtration, washed with water and dried 

to give a white solid (325mg, 83%). 

[001690] Part I. Preparation of (E)-N-(4-(5-(254~diox.o~3,4-dihydropyrimidin~l(2H)-yi)-2-methcxy~3-

(methylsiilfonyl)styiyi)phenyl)methanesulfonamide. 

[001691] In a 5ml microwave tube was added the product from Fart H. (63.3mg, 0.ISmmol), the product 

from Example 41B. PartB (36.2mg, O.lSOmmol), potassium phosphate (66.9mg, 0.3 ISmmol), PA-Ph 

(CAS 97739-46-3) (1,315mg; 4.50p.mol) and tris(d!benzylideneacetone)dipailadium(0) (L374mg, 

l.SOOuraol) in THF (3.0ml) and water (1.0ml). The vessel was sealed and the mixture was sparged with 

nitrogen for Smin and heated at 50°C for 2h. The mixture was partitioned with ethyl acetate and IM HCI. 

The organic layer was washed with saturated, sodium bicarbonate, brine, dried with sodium sulfate and 

filtered. The filtrate was treated with 3-mercaprpropyl functionalized silica gel. filtered and evaporated. 

The residue was triturated with methanol/ CH7CI2 to give a solid (62mg, 84%). 'H NMR (300 MHz, 

DMSO-d6) 5 ppm 3.03 (s, 3 H) 3.37 (s, 3 H) 3.94 (s, 3 H) 5,72 (d, J-7.72 Hz, 1 H) 7.26 (m> 3 H) 7.45 (m, 

3 H) 7,65 (d, 1=8.46 Hz, 2H) 7.77 (d, J=2,57Hz) 1 H)7,81 (d, J-8.09Hz, 1. H)S,21 (d, J=2.57 Hz; 1 H) 

9.93 (s, 1 H) 11.52 (S, 1 H). MS (ES1+) m/z 509 (M+NH4)+. 

[001692] Example 124. Preparation of (£)-methyl 2-(3-ierr-butyl-5-(2,4"dioxo-3,4-dihydropyrimidiii-

l(2//)-yl)-2-methoxystyryl)-5-(methylsulfonamido)benzoate (compound IB-'L1-J,7). 

[001693] Part A. Preparation of methyl 2-((diethoxyphosphoryl)methyl)-S-nitrobenzoate. 

[001694] To a solution of methyl 2-methyl-S-nitrobenzoate (0.40 g, 2.05mmol) in CC14 (20ml) was 

added Ar-bromosuccinimide (365mg. 2.05mmol) and 2.2'-azobisisobutyronitrile (34mg, 0.21mmol). The 

resulting mixture was stirred at reflux for 18I1, cooled to room temperature and partitioned between 

EtOAc (50ml) and H20 (50ml). The organic layer was dried over NaaSCXj, filtered and concentrated in 

vacuo. The crude product was purified by column chromatography on silica gel using 1:3 EtOAc:hexanes 

as the eluent to give the bromide as an oil (345mg, 61%). The oil was placed in triethylphosphite (5rnl) 

and heated with stirring at 120°C for 3h. The mixture was allowed to cool to room temperature, and the 

crude product was purified by column chromatography on silica gel using 5% MeOH in CH^Clo as the 

eluent. The title compound was obtained as an oil (313mg: 75%). 
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[001695] Part 8. Preparation of (i^-methyl 2-(3-fcr^butyl-5-(2,4-dioxo-3,4-dihydropyrimidni~3(2H)-

yl5~2-methoxystyryi)"5-nitrobenzoate. 

|001696] To a solution of the product from Part A (360ing, LG9mmoi) and the product from Example 

41 A, Part D (329mg, 1.09mmol) in anhydrous CHiCi^ (10ml) was added potassium ifert-butoxJde 

(305mg. 2.72minol). The resulting dark red solution was stirred at room temperature for Ih, and then 

poured into 1 N aq. HCI (10ml). The resulting mixture was extracted with CH2CI.2 (10ml), dried over 

Na2S04, filtered and concentrated in vacuo to give a solid, A solution of the soiid in thionyl chloride 

(2.3m!) was heated at 85°C for 30min, and the thionyl chloride was removed in vacuo, The residue was 

stirred in a 2:1 mixture of CH/JU and MeOH (3ml) for 30min, and evaporated to dryness in vacuo. The 

crude product was purified by column chromatography on silica gel using 3% MeOH in CH2G2 as the 

eluent to give the title compound (350mg, 69%). 

[001697] Part C, Preparation of (£)-methyI 2-(3-rer^butyl-5-(254-dioxo-3,4-dihydropyrimidin-i(2.#}-

y!)-2-methoxystyryI)-5-(methylsulfonamido)benzoate. 

[001698] To a solution of the product from Fart B (465mg, 0,97'r/i.mol) in a 2:2; I mixture of 

THF;Me0H:H20 (10ml) was added iron powder (27Img, 4.85mmol)s and ammonium chloride (78mg, 

1.46mmol). The mixture was heated at 80DC for 45min, filtered through celite, and concentrated to 

dryness in vacuo. The residue was combined with methanesulfonyl chloride (0.16ml, 2.Ommol) and 

triethyiamine (0.392ml, 4.85mmol) in anhydrous CH2C1? (10ml) and the resulting mixture was stirred at 

room, temperature for 3h. The mixture was partitioned between 1 N HCI (20ml) and CH2CI2 (20ml), and 

tlie organic layer was dried over Na^SO^, filtered and concentrated in vacuo. The crude product was 

purified by column chromatography on. silica gel using 3% MeOH in CH2C12 as the eluent to give the title 

compound (270mg, 53%). 'H NMR (300 MHz: I>MSO-d6) 5 11.42 (s, 1 H) 10.07 (s, 1 IT) 7.90 (d, .7=8.82 

Hz, 1 H) 7,66 - 7.79 (m, 3 H) 7.52 (d, Ml.57 Hz, 1 H) 7.44 (dd, >8.64, 2.39 Hz, 1 H) 7.14 - 7.26 (ms 2 

H) 5.65 (dd, J=7.72, 1.84 Hz, 1 H) 3.86 (s, 3 H) 3.79 (s, 3 IT) 3,04 (s, 3 H) 1.38 (s, 9 H). ' 

[001699] Example 125s Preparation of(£)-2-(3-?er/»butyl~5~(2,4-dioxo-334-dihydropyrimidin-l(2/i)--yl)-

2-methoxystyryl)-5-(methylsulfoT\amido)benzoic acid (compound XB-L1-1.4). 

[001700] A solution of the product from Example 1.24 (55mg, 0.104mmol) in THF (lml) and IN aq. 

318 



NaOH (1ml) was stirred in the dark at room temperature for 1.5h. IN aqueous HCI was added until pH 3, 

and the resulting mixture was extracted with EtOAc (2 x 2ml). The combined organic layers were dried 

over Na2S04, filtered and concentrated to give the title compound (53mg, 99%). rH NMR (300 MHz, 

DM'SO-d6) 8 13.22 (far s, 1 H) 11.40 (d, >2.21 Hz, I H) 10.02 (s, 1 H) 7.72 - 7.91 (m, 3 H) 7.68 (d, 

>2.57 Hz, 1 H) 7.49 (d, >2.57 Hz, 1 H) 7.42 (dd, >8.64,2.39 Hz, 1 H) 7.21 (d, >2.57 Hz, 1 B) 7.16 

(d, >16.IB Hz, 1 H) 5.64 (dd, >7,72, 2.21 Hz, 1 H) 3.79 (s, 3 H) 3.04 (s, 3 H) L38 (s, 9 H). 

[001701] Example 126. Preparation of (^)-AL(4-(3~^r;'-butyl-5-(2;,4~diox-0-3!4-dili3'dropyrimsdin;-](2ii)~ 

yl)~2-methoxyslyryl.)-3-(morpholinc-4-carbonyl)phenyl)methanesulfonamide (compound IB~L.1~1.23). 

[001702] Part A. Preparation of (£)~2-(3-/er/-butyl-5-(2>4-dioxo-354-dihydropyrimidm-l(27f)-yl)-2-

methoxystyryl)-5-(inetlryisulfonainido)benzoyl chloride. 

[001703] A solution of the product from Example 125 (257mg, 0.50mmol) in thionyl chloride (1.5ml) 

was heated at 85°C for 40min and then concentrated and dried in vacuo to give the title compound as a 

solid (0.27 g). 

[001704] Part B. Preparation of (£)~iV"-(4~(3~/fir/-butyl-5-(2,4~d.ioxo-3,4-dihydrcpyrimidin-l(277)-yI)-2-

methoxystyryl)-3-(morphoiine-4-carbonyi)pheny])methanesulfonamide. 

[001705] To a solution of the product from Part A (24mg. 0.045mmol) in anhydrous CH iCl? (lml) was 

added morpholine (0.02ml, 0.226inmol). The mixture was stirred at room temperature for 2h. and then 

partitioned between 1 N aq. HCI (5ml) and EtOAc (2 x 5ml). The combined organic layers were dried 

over Na2S045 filtered and concentrated, in vacuo. The crude product was purified by column 

chromatography on silica gel using 4% MeOH in CH2CI2 as the eluent to give the title compound (19mg5 

71%), !H NMR (300 MHz, DMSO-dg) S ppm 11.41 (d,>U4 Hz, 1 H) 10.04 (s, 1 H) 7.85 (d}>8.46 

Hz, 1 H) 7.75 (d, >8.09 Hz, 1 H) 7.52 (d,>2.57 Hz, 1 H) 6,99 - 734 (m, 5 H) 5.65 (dd,>7.72, 1.84 

Hz, 1 H) 3.76 (s, 3 H) 3,56-3.71 (m, 4 H) 3.40 - 3.51 (m, 2 H) 3.11 - 3.22 (m, 2 H) 3.06 (s, 3 H) 1.38 (s, 

9H). 
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[001706] Example 127. Preparation of (£)-JV-(4-(3-fert-b«tyl-5-(2,4'd!oxo-3,4-dihydropyrimidin-l(2/i)-

yl)-2-methoxystyryl)~3-(liydroxymethyl)phenyl)m.ethanesuIfonaiiiide (compound IB-L1-L10). 

[001707] To a solution of the product from Example 126, Part A (375mg, 0.705mraol) ID anhydrous 

THF (5ml) at 0°C under N? gas was added a 1.0 M solution of lithium /erZ-butoxyaluminiumhydrsde 

(1.8ml, 1 .Smmol) dropwise. The resulting mixture was stirred at 0°C for 30mins and then allowed to 

warm to room temperature and was stirred for Ih. The mixture was partitioned between 1 N aq. HCI 

(10ml) and EtOAc (2 x 10ml), The combined organic layers were dried over Na^SO^ filtered and 

concentrated in vacuo. The crude product was purified by column chromatography on silica gel using 3% 

MeOH in CITCli as the eluent to give the title compound (220mgs 63%). 'H NMR (300 MHz, DMSO-

d6) 5 ppm 11.41 (s, 1 H) 9.82 (ss 1 H) 7.73 (t, >8.27 Hz, 2 H) 7.66 (d,>2.57 Hz, 1 H) 7.31 - 7.39 (m, 2 

H) 7.20 (d, >2.57 Hz, 1 H) 7.12 - 7.19 (m; 2 H) 5.65 (d, >8.09 Hz, 1 H) 5.28 (t»>5.52 Hz, 1 H)4.65 

(d, >5.52 Hz, 2 H) 3.79 (s, 3 H) 3.00 (st 3 H) 1.38 (s, 9 H). 

[001708] Example 12S. Preparation of (iT}-jV-(4-(3^'e/,/-butyl-5-(2t4»dioxo-354-dihydropyi"imIdin.-l(2fir}-

yl)-2-methoxystyryl)-3-(methoxymethyI)phenyl)me£hanesi]lfonajiiide (compound IB-L1-1.13). 

[001709] To a solution of the product from Example 127 (32mg, 0.064mmol) in anhydrous CH2CI2 

(1ml) was added thionyl chloride (23jiL, 0.32mmol), and the resulting mixture was stirred at room 

temperature for 30min. The mixture was partitioned between saturated aq. NaHC03 (5ml) and CH2Q2 

(5ml) and the organic layer was dried over Na2S045 filtered and concentrated. The residue was dissolved 

in MeOH (1ml), and a solution of 25% MaOMe in MeOH (5SuL, 0.254mmol) was added. The resulting 

mixture was stirred at 50°C for 2h. The mixture was partitioned between 1 N aq. HCI (10ml) and EtOAc 
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(2 x IOml). The combined organic layers were dried over Na2304, filtered and concentrated in vacuo. 

The crude product was purified by column chromatography on silica geS using 3% MeOH in CH2CI2 as 

the eluent to give the title compound (15mg. 46%). lH NMR (300 MHz, DMSO-dg) 6 11.43 (s; 1 H) 9,86 

(s, 1 H) 7.62 - 7.K7 (m, 3 H) 7.12 - 7.39 (nf, 5 B) 5.66 (d, >7.72 Hz, 1 H) 4.58 (S) 2 H) 3.78 (s, 3 H) 3.35 

(s, 3 H) 3.00 (s, 3 H) 1.38 (s, 9 H). 

[001730] Example 129. Preparation of (£)-Wr-(4-(3-te7*/-butyl-5-(2s4-dioxo-3,4-dihydropyrirnidin-l(2i/)-

yS)~2-methoxystyryi)-3-((isopentylain.ino)methyl)phenyl)methanesu.lfonamide (compound XB-Ll-i.31). 

[091711] Part A. Preparation of (ii)-iV-(4-(3-rer/-biity]-5-(2,4-dioxo-354-dih.ydropyrimidin-l(2/i)-yl)-2-

methoxystyryl)-3-formy!phenyl)methanesulfonamide, 

[001712] To a solution of the product from Example 127 (0.60 g, 1.20mmoi) in anhydrous DMA (15ml) 

was added 2-iodoxybenzoic acid (336mg, 1.20mmol). The mixture was stirred at room temperature for 

I h3 and then paititioned between EtOAc (20ml) and H20 (2x 20ml). The organic layer was dried over 

Na2S04, filtered and concentrated in vacuo. The crude product was purified by column chromatography 

on silica gel using 2% MeOH in CHzO? as the eluent to give the title compound as a colorless solid 

(395mg, 66%). *H 'NMR (300 MHz, DMSO-d*) 5 ppm 11.43 (d, >2.21 Hz, 1 H) 10.45 (s, 1 H) 10.15 (s, 

1 H) 8.06 (d, >16.18 Hz, 1 H) 7.97 (d, >8.82 Hz, 1 H) 7.73 - 7.78 (m, 2 H) 7.69 (d, >2.57 Hz, 1 H) 

7.51 (dd.>8.64, 2.39 Hz, 1 H) 7.30 (d, >16,18 Hz, 1 H) 7.26 (d, >2.57 Hz, 1 H) 5.66 (dd, >7.72, 2.21 

Hz, 1 H) 3.81 (s, 3 H) 3.07 (s, 3 H) 1.39 (s> 9 H). 

[001713] Fart B. Preparation of (£>JV-(4-(3-/er/-bntyl-5~(2!4~dioxo-3,4-dihydropynmidin-l(2ii)~yl)"2-

methaxystyryi)~3-((isopentylamino)methyl)phenyl)methanesulfonamide. 

[001714] To a solution of the product from Part A (50mg, O.lOmmol) and 3-raethylbutan-l-amine 

(12jj.L, O.lOmmol) in anhydrous THF (3ml) was added sodium triacetoxyborohydride (32mg. 0.ISmmol) 

and AcOH (9pL, 0.15mmol). The resulting mixture was stirred at room temperature for 4 h, and then 

partitioned between H20 (10ml) and EtOAc (2 x 10ml). The combined organic layers were dried over 

Na2S04, filtered and concentrated in vacuo. The crude product was purified by column chromatography 

on silica gel using 3% MeOH in CH^Clj as the eiuent to give the title compound (37mg, 65%). 3IT NMR 

(300 MHz, DMSO-ds) 6 11.45 (d, >1.84 Hz, 1 H) 10.04 (s, 1 H) 8.80 - 8.87 (m, I H) 7.88 (d, >8.46 Hz, 
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i H) 7,71 - 7.77 (m, 2 H) 7.41 - 7.48 (m, 1 H) 7.37 (d, >2.21 Hz, 1 H) 7.21 - 7.29 (m, 3 H) 5.67 (dd5 

>=7.91, 2,02 Hz, 1 H) 4.30 - 4.38 (m, 2 H) 3.80 (s, 3 H) 3.10 (s, 3 H) 2.95 - 3.04 (m, 2 H) 1.49 - 1.67 (m, 

3 H) 1.38 (s, 9H) 0.86 (d,>6.25 Hz, 6 H). 

[901715] Example 130. Preparation of A?"~(4-(3"/er/-butyl~5-(2!4-dioxo-3;4-dihydrop3'rimidin-l(2i:f)-yi)-

2-methoxystyryI)-3-((Z)-(metlioxyiraitio)methyl)phenyl)raethanesul.fona.raide (compound IB-Ll-1.19). 

[001716] To a solution of the product from Example 129, Part A (3Smg, 0.070mmol) in EtOH (2ml) 

was added O-methoxy 1 ami ne hydrochloride (29mg, 0.35mmol) and sodium bicarbonate (30mg} 

0.35mmol), The resulting mixture was stirred at 70°C for 2h. To the mixture was added i N aq. HCI 

(1ml) to give a colorless precipitate that was filtered and dried to give the title compound as a colorless 

solid (24mgs 64%). NMR (300 MHz, DMSO-d6) 8 ppm 1.1.43 (d, >2,21 Hz, 1 H) 9.94 (s, 1 H)8.74 

(s, 1 H) 7.79 - 7.85 (m, 2 H) 7.76 (d, >7.72 Hz, 1 H) 7.57 - 7.65 (m, 2 H) 7.32 (dd, >8.64, 2,39 Hz, 1 H) 

7.23 (d, >2.57 Hz, 1 H) 7.18 (d,>16.18 Hz, 1 H) 5.66 (dd,>7.72, 2.21 Hz, 1 H) 3.93 (s, 3 H) 3.79 (s, 3 

H) 3.03 (s, 3 H) 1.38 (s, 9 H). 

[001717] Example 131, Preparation of (£)-Ar"(4-(3-?ert-butyl-5-(2,4"dioxo"3:4-dihydropyrimidin-l(2/7)~ 

yi)-2-methoxystyryl)-3-(oxa.zol-2-yi)phenyl)raethanesulfonamide (compound IB-L1-1.26). 

[001718] To a solution of the product from Example 126, Part A (80rag, 0.15mmol) in tetramethylene 

sulfone (1.5ml) was added l/f~1.2}3-triazoIe (lOpL, 0.17mmoi) and potassium carbonate (73mg, 

O.53mmol). The mixture was heated for 35min at 130°C in a microwave reactor. After cooling to room 

temperature, the mixture was partitioned between 1 N aqueous HCI (10ml) and EtOAc (2 x 10ml). The 

combined organic layers were dried over Na2S04. filtered and concentrated in vacuo. The crude product 
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was purified by column chromatography on silica gel using 3% MeOH in CH.2CI2 as the eluent to give the 

title compound (37mg, 46%). SHNMR(3GG MHz, DMSO-dfi) 5 11,41 (d,>1,84 Hzs 1 H) 10.10 (s, 1 H) 

8.29 (d, >1.10 Hz, 1 H) 8.05 (d,J=16.18 Hz, 1 H) 7.95 (d, >8.82 Hz, 1 H) 7.82 (d, >2.21 Hz, 1 H) 7,74 

(d: >8,09 Hz, 1 H) 7.51 (d, >2.57 Hz, 1 H) 7.46 (d, >0.74 Hz, 1 H) 7.39 (dd, >8.64,2.39 Hz, 1 H) 

7.20 - 7.30 (m, 2 H) 5.65 (dd;>7.91, 2.02 Hz, 1 H) 3.80 (s, 3 H) 3.07 (s, 3 H) 1.38 (s, 9 H). 

[001719] Example 132. Preparation of (£>;W-(4-(3-/en-fautyl-5-(2,4-dioxo-3,4-dihydropyrimidin-l(2i3)-

yl)-2-methoxyst>Tyl)'3-(lJH'-i.midazol-2-yl)phenyl)rne(hanesulfonamide (compound 

[001720] To a solution of the product from Example 1.29, Part A (50mg, O.lOmmol) in EtOH (2ml) was 

added glyoxal (57uL, 0.50mmol) and concentrated aqueous NH^OH (70uL, O.SOramoi). The resulting 

mixture was stirred at room temperature for 16h. To the mixture was added I N aq. HCI until pH = 1, and 

the mixture was partitioned between H20 (10ml) and EtOAc (2 x 10ml). The combined organic layers 

were dried over Na2S04> filtered and concentrated in vacuo. The crude product was purified by column 

chromatography on silica gel using 5% MeOH in CH2Cl2 as die- eluent to give the title compound (27mg, 

50%), >HNMR (300 MHz, DMSO-d6) 5 12,39 (s, 1 H) 2L40 (d, >I.*4 Hz, 1 H) 9.98 (s, 1 H) 7.89 (d, 

>8.82 Hz, 1 H) 7.66 - 7.76 (m, 2 id) 7.3S (t, >2.21 Hz, 2 H) 7.23 - 7.31 (m, 2 H) 7.06 - 7.21 (m, 3 H) 

5.63 (dd, >8.09, 1.84 Hz, 1 H) 3.78 (s, 3 H) 3.07 (s, 3 H) 1.37 (s, 9 H). 

[001721] Example 133. Preparation of (2i)-fer/-bu1yl 2-(3-rt'r?-butyl-5-(2.4-dioxo-3,4-dihydropyrimidin-

1 (2.H)-yl)-2-methoxystyryl)-5-(methylsulfoniimido)phenylcarbamate (compound IB-Ll-1.32). 

[001722] To a solution of the product from Example 125 (75mg, 0.146mmol) in terf-butanol (4ml) was 

added diphenylphosphoryl azide (47pL 0.219mmol) and triethylamme (31 \iL. 0.219mmol). The resulting 
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mixture was stin-ed at 80°C for 18h. The cooled mixture was paititioned between H20 (10ml) and EtOAc 

(2 x lOmi). The combined organic layers were dried over Na2S04, filtered and concentrated in vacuo. 

The crude product was purified by column chromatography on silica gel using 3% MeOH in CH2C1.2 as 

the eluent to give the title compound (I6mg, 19%). JH NMR (300 MHz, DMSO-d6) 5 11.45 (d,>L84 

Hz, 1. H) 9.86 (s, 1 H) 9.03 (s, 1 H) 7,75 (d, >7.72 Hz, 2 H) 7.55 (d, >2,57 Hz, 1 H) 7.10 - 7.33 (ms 4 H) 

7.04 (dd5 >8.64, 2.39 Hz, I H) 5.66 (dd, .7=7.91, 2.02 Hz, i H) 3.78 (s, 3 H) 3.02 (s, 3 H) 1.45 (s, 9 Ii) 

1.3 8 (s, 9 H). 

[001723] Example 1.34. Preparation of (£)-.AM3-amino-4-{3-ter/4>utyl-5-(2>4<liox.o-3J4-

dihyd.ropyrimidm4(2£0-yl}-2-mefhoxystyryl)phenyI)niethanesulfonarmde (compound IB-L1-1.28). 

[001724] The procedure described for the preparation of Example 133 provided the title compound, 

which was purified by column chromatography on silica gel using 5% methanol in CH2C12 as tlie eluent 

(6mg, 9%). lUNMR (300 MHz, DMSO-d6) 8 11.44 (ds >2.2] Hz, 1 Ii) 9.55 (s, I H) 7.77 (d, >2.57 Hz, 

1 H) 7.75 (d, >8.09 Hz, 1 H) 7,45 (d,>8.46 Hz, 1 H) 7,33 (d,>15.81 Hz, 1 H) 7.15 (d, >2.57 Hz, 1 

H) 7.00 (d, >16.18 Hz, 1 H) 6.56 (d. >2.21 Hz, 1 H) 6.44 (dd,>8.46, 2.21 Hz, 1 Ii) 5.66 (dd,>7.91, 

2.02 Hz, 1 H) 5.56 (s, 2 H) 3,78 (s, 3 H) 2,97 (s, 3 H) 1.37 (s, 9 H). 

(001725] Example 135. Preparation of (£)-,¥-(4-(3-rert-butyl-5-(2,4-dioxo-3>4-dihydropyrimidin-l(2/i)-

yl)-2-methoxystyryl)-2-fluorophenyI)methanesulfonamide (compound XB-L1-1.5). 

[001.726] Part A. Preparation of (3-fluoro-4-nitrophenyl)methanol. 

[001727] To a solution of 3~fluoro~4-ttitrohenzoic acid (2.0 g; 10.Smmol) in THF (50ml) at 0°C was 

added BH3-Me2S complex (2.215ml, 22.ISmmol) drop-wise, The mixture was stirred at 0°C for 3h, and 

was then stin-ed at 65°C for 18h. To the cooled mixture was added ice (50g), followed by 1 N aq. HCI 
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(IGOrai). and the resulting mixture was extracted with EtOAc (200ml). Hie organic layer was dried over 

NajSO^ filtered and concentrated in vacuo to provide the title compound as a white solid (3.79g, 97%). 

(0017281 Part B. Preparation of 4-(bromomethy])-2-fiuoro-l-nitrobenzene. 

[001729] A solution of the product from Part A (1.79 g, 10.46mmol), Ar-bromosuccmimide (2.234 g, 

12.55mmol) and triphenylphosphine(3.29 g, 12.55mmol) in CH2Cl-i (100ml) and THP (50ml) was stirred 

at room temperature for 3h. The mixture was partitioned between HsO (200ml) and EtOAc (400ml), and 

tlie organic layer was dried over Na2SO;!5 filtered and concentrated in vacuo. The crude product was 

purified by column chromatography on silica gel. using 1:1 EtOAc:hexanes as the eluent to give the title 

compound (1.14 g, 47%). 

[001730] Part C. Preparation of diethyl 3-fluoro-4-nitrobenzyiphosphonate. 

j©01731{ The product from Part B (1.25 g, 5.34mmo!) was subjected to the conditions described for 

Example 34, Part B to provide the title product (0,75 g, 48%). 

[001732] Part D. Preparation of (£>W-(4-(3-ter^butyl-5-(2,4-dioxo-3,4-dihydropyrimidin- i(2ff>-y!)-2-

methoxystyryl)-2-fluorophenyi)metiianesuifonam,ide. 

[001733] The product from Part C (0.193 g, 0.662mmol) was subjected to the conditions described for 

Example 41 A, Part E, Part F, and Part G to provide the title product as a colorless solid (15mg, 5%). 
!HNMR(300 MHz, DMSO-d6) 6 11.43(s,lH), 9.67(s,lH), 7.?6(dJ-S.lHz,lH); 7.62(ra,2H), 7.41(^.21-1), 

7.38{m,lH), 7.23(ms2H)s 5.66(dd,1=8.0,2.0Hz,IH), 3.80(s,3H), 3.05(s,3'H), 1.38(s,9H). 

[©01734] Example 136. Preparation of (£)-JV-(4-(3-/er/-butyI-5-(2)4-dioxo-3s4-dihydropyrimidm-l(2ii0-

yi)-2-methoxystyryl)-2-fluoro-5-methylplienyl)methanesulfonamide (compound IB-L1-1.15). 

[001735] Part A. Preparation of Ar..(4-bromo-2-fluoro-5-methyiphenyl)methanesulfonamide. 

[001736] To a solution of 4-bromo-2-fluoro-5-methylaniline (2.04 g, 10.Ommol) in anhydrous CHjCf^ 

(20mi) and pyridine (3.23ml, 40.Ommol) was added methanesulfonyl chloride (0,86ml, 11.Ommol) and 

the resulting mixture was stirred at room temperature for 2h. Solvent was removed in vacuo, and the 

residue was partitioned between EtOAc and IM aq. HCI. The organic layer was washed with saturated 

aqueous NaHC03, brine and then dried over Na2SO<5. The drying agent was filtered off, and the filtrate 

was concentrated to give the title compound as a solid (2.80 g, 99%). 

[001737] Part B. Preparation of ]s'-(4-ethynyl»2-fluoro-5-methylphenyl)methanesulfonamide. 
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[001738] A mixture of the product from Fart A (3.0 g, 10.63mmol), tripbenylphosphme (0.279 g, 

i.06mmol), trimethylsiiylacetate (6,Oral, 42.Smmol) and palladium(H) acetate (0.12 g, O.53mmol) in 

triethyiamine (30ml) and toluene (15ml) under N? was heated at 80°C for 5h. The mixture was allowed to 

coo! to room temperature, and was partitioned between EtOAc and IM aq. HCI. The organic layer was 

washed with saturated NaHC03 and brine, dried over Na2SO.}, filtered and concentrated in. vacuo. The 

crude product was purified by column chromatography on silica gel using a solvent gradient of 10% to 

35% EtOAc m hexanes to give an oil (3.0 g, 94%). To a solution of the oil (3.0 g: lO.Ommol) in MeOR 

(50ml) was added IM aq. NaOH (21 mi. 21.Ommol), and the resulting mixture was stin-ed at room 

temperature for 45min. The mixture was partitioned between EtOAc and IM aq. HCI, and the organic 

layer was washed with brine and dried over Na2S04. The drying agent was filtered off, and the filtrate 

was concentrated in vacuo to give the title compound as a solid (2.3 g, quant.). 

[001739] Part C. Preparation of (i})-541uoro-2-methyl-4-(methylsuIfonamido)styryIhoronic acid. 

[001.740] The product from Fart B (0.20 g. O.88mmol) was subjected to the conditions described for the 

preparation of Example 41B, Part B to give the title compound (42mg. 17%). 

[801.741] Fart D. Preparation of (£)-//-(4-(3-zm-butyl-5-(2s4-dioxo-3,4-dihydropyrimidin-l(ZH)-yl)-2-

methoxy styry0-2-fluoro-5-methyiphenyl)metbanesulfonamide. 

[001742] The product from Fart C (4Omg. 0.1 Smmol) was subjected to the conditions described for the 

preparation of Example 41B, Part I to give the title compound (5 Img, 83%). 'H NMR (300 MHz, 

DMSO-do) 5 11.42 (d, J=2.21 Hz, i H) 9.59 (s, I H) 7.70 - 7.78 (in, 2 H) 7.66 (d, ,7=11.77 Hz, 1 H) 7.20 -

7.32 (m, 3 H) 5,65 (dd, 7.72, 2,21 Hz, 1 H) 3,79 (s, 3 H) 3.05 (s, 3 H) 2.38 (s, 3 H) 1.38 (s, 9 H). 

["001743] Example 137. Preparation of methyl 2-(3-ter*-butyI-5-(2,4-dioxo-3,4-dihydropyrimidm-l(2/i)-

yl)-2-methoxyphenethyl)-5-(metliylsulfonamido)benzoate (compound 1B-L5-2-LI). 

[0O1744| To a solution of the product from Example 124(40mg, 0.076mmol) in MeOH (2ml) and THF 

(2ml) was added 10% Pd/C (20mg) and the resulting mixture was stirred at room temperature under 1 atm 

H2 for 16h. The mixture was filtered through celite and concentrated in vacuo to give a solid (27.5mg, 

68%), !HNMR, (300 MHz. DMSQ-ds) 5 11,39 (s, 1 H) 9.88 (s, 1 H)7.61 -7,71 (m. 2 H) 7.28 - 7.36 (m, 

2 H) 7.20 (d,/—2.57 Hz, 1 H) 7.13 (d, /=2.94 Hz, 1 H) 5.64 (d, 7=7.72 Hz,1 H) 3.83 (s> 3 H) 3.75 (s, 3 

H) 3-14 (dd, JM0.30, 5.83 Hz, 2 H) 2.96 (s, 3 H) 2,83 - 2.92 (m, 2 H) 1.34 (s, 9 H). 
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[001745] Example 138. Preparation of JV-(4-(3-tert-butyI-5-(2,4-dioxo-3>4-dihydropyrimidin-1(2i!/)-yI)-

2-methoxyphenethyI)phenyl)methanesulfonamide (compound IB-LS-2-L2). 

[001746] The product from Example 41.B, Fart M (200mg, 0.426mmol) was dissolved in MeOH (10ml) 

followed by the addition of 10% Palladium on activated Carbon (50mg). The resultant mixture was 

evacuated and a hydrogen balloon attached then stirred at room temperature for 48h. The mixture was 

then filtered through celite and the filtrate concentrated under vacuum to an oil which was dissolved in 

ethanol (4ml) then a IN solution of aqueous sodium hydroxide (3.8ml, 3.Smmol) was added and the 

solution stirred at room temperature for 18h. The ethanol was then removed under vacuum and a IN 

solution of aqueous hydrochloric acid (4ml) was added to acidify the mixture followed by extraction with 

EtOAc (2 x lOmL), The organic extracts were combined, dried and purified by column chromatography 

on silica gel using 5% MeOH in CH2CI2 as the eluent to provide the title compound as a colorless solid 

(82mg, 41%). XH NMR (300MHz, DMSO-d*) 6 11.39 (s, IH), 9.60 (s, 1H), 7,65 (d, 7=8.lHz, IH), 7.23 

(m, 3H)S 7.17 (m, 3H), 5.64 (d, 7=7.7Hz, IH), 3.77 (s, 3H), 2.93 (s, 3H), 2.88 (br s, 4H), 1.35 (s, 9H). 

100X747] Example 139. Preparation of (£>-A':-(4-(3-^r/-butyl-5-(2,4-dioxo-3,4-dihydropyritmidin-l(27?)-

yl)-2-ethoxystyryI)ph.enyI)metlmnesulfona.mide (compound EB-L1-L30). 

[001748] Part A. Preparation of 2-tert-butyl-4-iodopheiiol. 

[001749] To a 250mL round-bottom flask was added 2-tert-butylphenoI (3.76g, 25mmoi) in MeOH 

(50.0ml) to give a colorless solution. Sodium, hydroxide (1.200g, 30.Ommol) was added and the mix was 

stirred until the hydroxide was completely dissolved. The solution was cooled to 0°C and treated with 
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sodium iodide (1.75g, 11.6mrnol) followed by drop-wise addition of 10% sodium hypochlorite solution 

(7.2m I, 11,6mmal). The addition of sodium iodide followed by sodium hypochlorite was repeated twice 

and the mixture was stirred at 0°C for 30mixi. The mixture was treated with 10% w/w solution of sodium 

thiosulfate, stirred for 30mm and treated with concentrated HCI dropwise to a constant pH of 1. The 

mixture was extracted 3X with EtOAc. The extracts were combined, washed with brine, dried (MgS04), 

filtered and concentrated. The crude oil was flash chromatographed on an Isco 80g silica cartridge 

ehiting with hexane to > 4:1 hexane/EtOAc to give a yellow oi! (5.2g, 75%). 

[0017501 PartB. Preparation of2-bromo-6-teit-butyl-4-iodophenoI. 

[001751] To a 250mL round-bottom flask was added the product from Part A (4.8g, 17.38mmol) and 

l,3-dibromo-5:5-dsmethyJliydantoin (2.6lg, 9.13mmol) in chloroform (87ml) to give an orange solution. 

The reaction mixture was stirred for 2h resulting in a black solution that was washed with water, brine, 

dried (Na2S04) and concentrated. The black oil was flash chromatographed on a 120g Isco silica 

cartridge eluting with hexane to give a pinkish solid (4.84g, 78%). 

[001.752J Fart C. Preparation of l-bromo-3-teit-butyl-2-ethoxy-5-iodobenzene. 

[001753] To a SOmL round-bottom flask was added the product from Part B (888mg. 2.Smmol), ethyl 

iodide (409mg, 2.63mmol), and potassium carbonate (415mg, 3.OOmmol) in acetone (12ml) to give a 

green suspension. The mixture was heated at reflux for 16h, cooled and concentrated. The residue was 

partitioned between water and EtOAc. The organic layer was washed twice with brine, dried over 

Na2S04, filtered and concentrated to a red oil. The oil was flash chromatographed on an Isco 40g silica 

cartridge eluting with hexane to give a clear oil (82Gmg, 86%). 

[001754] Part 1). Preparation of l-(3-bromo-5-tert-butyi-4-ethoxyphenyl)pyrimidme-2s4(lH,3K)-dione. 

[001755] In a 20mL microwave tube under nitrogen Hush was added the product from Part C (0.4g, 

1.044mmol), lH-Pyrimidine-2,4-dione (0.140g, 1.253ramol). and potassium phosphate tribasic (0.465g, 

2.193mmoI) in DMSO (5ml) to give a colorless suspension. N-(2-cyanophenyl)picolinamide (0.047g, 

0.209mmol) was added and the mix was sparged with nitrogen for lOmin. Copper(I) iodide (0.020g, 

0.104mmol) was added and the mix was sparged once again for i Omin, placed under nitrogen and heated 

at 60°C for 18h. The mixture was cooled and partitioned between EtOAc and water adjusting the pH to 1 

with HCI. The aqueous layer was extracted 2X with EtOAc. The organics were combined, washed with 

water, saturated NaHC03j and saturated NaCl. The organic layer was dried (Na2S04), stirred with 3-

mercaptopropyl functionalized silica for Ih, filtered and concentrated. The crude product was purified by 

chromatography on an Isco 12g silica cartridge eluting with 2% MeOH in CH2CI2 to give a white powder 

(266mg; 69%). 

[001756] Part E. Preparation of(i^-Ar~(4~(3-/CT^butyl-5-(2,4-diGxo-3,4-dihydropyrimidin-I(2£fr}-yI)-2~ 

ethoxysfyryl)phenyl)methanesulfonamide. 
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[001757] A mix.tu.re of the product from PartB (55. Img, 0,15mmol)> the product from Example 41B, 

Part B (36.2mg, 0. i50nimol), potassium phosphate tribasic (63.7mg, 0.300mmol) and l5r-bis(di-tert-

butyiphosphino)ferrocene palladium dichloride (4.89mg, 7.50fimoi) in THF (3ml) water (1ml) was 

sparged for lOmin with nitrogen, and then sealed and heated at 50 °C for 4h, The mixture was cooled to 

room temperature and diluted into EtOAc. The EtOAc layer was washed with IM HCI. saturated 

NaHC03, saturated NaCL dried (Na2S04) and treated simultaneously with mercaptopropyl silica ge], 

filtered and concentrated. The crude product was purified by column chromatography on silica gel using 

2% MeOH in CH2CI2 as the eluent to give the title compound as a solid (40mg, 55%) m.p, 265-266 °C. 

'HNMR (300 MHz, DMSO-d6) S 11.42 (s, 1 H)9.87 (s, 1 H)7.76 (d,J=8.09Hz, 1 H) 7.55 - 7.66 (m, 3 

H) 7.17 - 7,27 (m, 5 H) 5.65 (dd, J-7.72,1.47 Hz, 1 H) 3.89 (q, J=6.74 Hz, 2 H) 3,02 (s, 3 H) 1.45 (t, 

J^b.99 Hz, 3 H) 1.39 (s, 9H). 

[003758] Example 140. Preparation of/v-(4-((3-cyclopropyl-5-(2,4~dioxotetrahydropyrimidin-J(2//)-y!)-

2-methoxyphenyl)ethynyl)phesyI)methanesulfonamide (compound IA-L2-1.23). 

[001759] Fart A. Preparation of 3-bromo-2-methoxy-5-nitrobenzaldehyde. 

[001760] Into an appropriately sized pressure bottle was placed commercially available 3-brarao-2-

hydroxy-5-nitrobenzaldehyde (2.46gm, 10.OOmmol), iodomethane (6.23mL, 1 OOmmol), silver oxide 

(2.317g, 10.OOmmol) and acetonitrile (50mL). The bottle was sealed and heated with stirring at 50°C for 

2h. The reaction mixture was filtered through celite and the filtrate concentrated to give a solid residue 

that was triturated with hexane, collected by filtration and dried. The resulting solid was purified by silica 

gel chromatography (hexane-ethylacetate) to give the title compound (1.2g, 46%). 

[801761] Fart B. Preparation of 3-cyciopropyl-2-methoxy-5-nitroberrzaldehyde. 

[001762] The product from Part A (0.65gm, 2.50mmol) was combined with cyclopropyl boronic acid 

(0.279g, 3,25mmol), potassium phosphate (1.85g, 8.75mmol), tricyciohexylphosphine teterafluoroborate 

(O.092gm, 0.250mrool). palladium (II) acetate (0.028gm, O.USmmol) and toluene-water, 20:1 v/v (}2mL) 

in a microwave tube. The reaction mixture was purged with nitrogen for 5min then heated at 100°C in a 
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microwave reactor for 20min. The mixture was subsequently partitioned with ethyl acetate and water. The 

organic phase was washed with brine and concentrated in vacuo to give a residue that was purified by 

chromatography on silica gel (hexane-ethylacetate) to afford the title compound as a white solid (0.47g, 

85%). 

[001763] Fart C. Preparation of I-cyclopropyl-3-ethynyl-2-methoxy-5~nitrobenzene. 

|001764] The product from Part B (0.20g, <h9G4mmol) was reacted with l-diazo-2-oxjopropyi 

phosphonate (0.182gs 0.949mmoi), prepared by the method of Ohira, Syn. Comm. 19 (3&4) 561-564 

(1989), as described in Example 44 Part G. The crude product was purified by chromatography on silica 

gel (ethylacetate-hexanes) to give the title compound as a pale yellow oil which crystallizes in standing 

(0.155 g, 79%). 

[001765] PartB. Preparation of 7\r-(4-((3-cyclopropyl-2-methoxy-5-nitrophenyl)etiiyny])phenyl) 

methanesulfonamide. 

[0017661 The product from Part C (0.155g. 0.712mmol) was combined in a round bottom flask with N-

(4-iodophenyi)mcthanesulfonamide (0.212grn, 0.712mmol), prepared as in Example 43, Pari F 

substituting 4-iodoaniline for 4-iodo-3-methylanilinc, To this mixture was added copper (I) iodide 

(10.3Img, 0,054mmoi), bis(triphenylphosphme)palladium(ll)ch]orid.e (0.034g, O.G48mmol), triethyiamine 

(0.496mL, 3.56mmol) and anhydrous acetonitrile (14mL). A reflux condenser was attached and the 

mixture was purged with nitrogen for Smin and then heated under nitrogen in an oil bath at 80°C for Ih. 

The reaction mixture was concentrated in vacuo and the crude product was purified by chromatography 

on silica gel column eluting with ethylacetate-hexanes to give the title compound as a yellow solid 

(0.18S7g, 68.6%). 

[001767] Part E. Preparation of iV-(4-((5-amino-3-cyciopropyl-2-methoxyphenyl)eth.yn.yl)phenyl) 

methanesulfonamide. 

[§01768] The product from Part D (0.184grri, 0.475romol) was combined with iron (0.133gm, 

2.38mmol) and ammonium chloride (Q.OSOgm, 0.932mmol) in a round bottom flask. To this was added 

ethanol (ImL), tetrahydrofuran (THF) (2ml.) and water (2mL), and the resulting mixture heated with 

vigorous stirring under nitrogen to 80°C in an oil bath a total of 4.5h. On completion of heating the 

reaction mixture was filtered through a pad of sand and ceiite, The filter pad was washed with THF and 

the combined filtrates concentrated in vacuo. The residue was partitioned between water and 

dichloromethane. The organics were washed with water and then dried (MgS04) and concentrated. The 

residue was purified by chromatography on silica gel eluting with ethylacetate-hexanes to give the title 

compound as an amber oil (0.1098g, 65%). 

[001769] Part F. Preparation of A^4-((3-cyciopropyl-5-(234-dioxotetrahydropyrimidin-I(2/:/)-yi)-2--

methoxyphenyi)ethynyI)phenyl)methanesiiIfonamide. 
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[001770] The product from Part E (0.1098g, 0.308mmoi) was reacted with acrylic acid (1.27rr.L, 

18.48mmol) as described in Example 43 Part E. The crude product in acrylic acid was treated with urea 

(0.094g, 1.558mmof) and glacial acetic acid (1,3mL) tlien heated under nitrogen to ] 20°C in an oil bath 

for eleven hours. The reaction mixture was concentrated in vacuo and diluted with water. The resulting 

solid was collected by vacuum filtration, washed with water and dried in vacuo to give the title compound 

as ayeilow solid (O.G877g, 63%). Purification by chromatography on silica gel using ethylacetate-hexane 

then, dichloromethane-mcthanol gave analytical material !HNMR (300 MHz, DMSO-d6) 5 10.36 (s, 1 H) 

10.08 (s, 1 H) 7.53 (d, ,7=8.82 Hz, 2 H) 7.26 (dd, .7-5.52, 2.94 Hz, 3 H) 6.84 (d, >2.57 Hz, 1 H) 3.94 (s, 3 

H) 3.73 (t, .7-6.62 Hz, 2 H) 3.06 (s, 3 H) 2.68 (t, ,7=6.62 Hz, 2 H) 2.16 (s, 1 H) 0.94 - 1.03 (ms 2 H) 0.63 -

0,74 (m? 2 H). 

[001771] The following compounds were prepared utilizing the above discussion: 

[001772] (E)-N,-(l-(3,-tert-butyl-5,-(2s4-dioxotetraiiydropyrimidin-l(2H>yl)-2,-methoxybiphenyl-4-yl) 

ethylidene)methanesulfonohydrazide (compound IA-LO-1.2). 'liNMR. (300 MHz, DMSO-d,;) 5 ppm 

1.39 (s, 9 H) 2.26 (s, 3 H) 2.70 (t, J=6.62 Hz, 2 H) 3.10 (s, 3 H) 3.24 (s, 3 H) 3.80(t, JM6.62 Hz, 2 H) 7.17 

(d, J-2.57 Hz, 1 H) 7.24 (d, J-2.57 Hz, 1 H) 7,57 (ds J=8.46 Hz, 2 H) 7.87 (ds 1=8.46 Hz, 2 H) 10.12 (s, 1 

H) 10.33 <s, 1 H). 

[001773] (E)-N,-((3'-tert-butyl-5,-(2,4-dioxotetrahydropyrimidin-t(2H)-yI)-3,5-difluoro-2r»raethoxy 

biphenyl-4-yl)methylene)meihanesulfonohydrazide (compound IA-L0-L3). !HNMR (300 MHz, 

DMSO-de) 5 ppm 1.39 (s, 9 H) 2.70 (t, J=6.62 Hz, 2 H) 3.08 (s, 3 H) 3.30 (s, 3 H) 3.80 (t, J-6,43 Hz, 2 H) 

7.26 (d, J=2.57 Hz, 1 H) 7.34 (m, 3 H) 8.11 (s, 1 H) 10.36 (s, 1 H) 11.39 (ss 1 H). 

[001774] (E)-N'-((3'-tert-bufyl-5'-(2,4-dioxotetrahydropyrimidin-l(2H)-yl)-3-fluoro-2,-methoxy 

bipheiiyl-4-yi)methylerie)methanesulfonohydrazide (compound IA-LO-1.4). 1 H NMR (300 MHz, 

DMSO~d6) 8 ppm 1.39 (s, 9 H) 2.70 (t5 J=6.62 Hz, 2 H) 3.11 (s, 3 H) 3.28 (s5 3 H) 3.80 (t, J=6.80 Hz, 2 H) 

7.22 (d. 1=2.57 Hz, S H) 7-28 (d, J-2.57 Hz, 1 H) 7.45 (m, 2 H) 7.94 (1 J-8.09 Hz, 1 H) 8.20 (s, I H) 

10.35 (ss 1 H) 11.32 (s, 1 H). 

[001775] (E)-N,-((3,-tert-bu(yI-5'-(2,4-dioxotB(raliydropyriraidin-l(2H)-yl)-2,,4-dimethoxy-bipfaenyl-3-

yl)methylene)methanesulfoaohydrazide (compound fA-LO-LS). !H NMR (300 MHz, DMSO-d6) 5 ppm 

1.39 (s, 9 H) 2.70 (t, J=6.62 Hz, 2 H) 3.03 <s, 3 H) 3.24 (s, 3 H) 3.78 (t, J-6.80 Hz, 2 H) 3.90 (s, 3 H) 7.12 

(d, J—2.57 Hz, I H) 7.22 (m, 2 H) 7.54 (dd, J=8.46} 2.21 Hz, 1 H) 7.86 (d, J-2.21 Hz, 1 H) 8.34 (s, 1 H) 

10.32 (s, 1 H) 11.05 (s, 1 H), 

[001776] (B)-Nt~((3l-tert-butyl-5L(2s4-dioxotetrahydropyrimidin-l(2H)-yI)-'2,3-dif!uoro-21--methoxy 

biphenyl-4-yl)methylene)methanesulfonohydrazide (compound IA-LQ-L6). !H NMR (500 MHz, 

DMSO-dfe) 8 ppm L38 (s, 9 H) 2.70 (t, J=6.41 Hz, 2 H) 3.11 (s, 3 H) 3.28 (s, 3 H) 3,79 (t, 1-6.71 Hzs 2 H) 

7.18 (d, -1=2.44 Hz, 1 H) 7.35 (m, 2 H) 7.74 (t, J-7,32 Hz, 1 H) 8.19 (s, 1 Ii) 10.32 (s, 1 IT) 11.44 (s, 1 H). 

331 



[001777] (E)-N'-((3'-tert-biit>'!~5!-(2,4-dioxotetrahydropyrimiclin-l(2H)-yi)-21-methoxybiphenyl-3-yI) 

methylene)methanesu!fonohydrazide (compound IA-L0-L7). !H NMR (300 MHz, DMSO-D6) 5 ppm 

1.39 (s, 9 H) 2.70 (t >6.62 Hz, 2 H) 3.07 (s, 3 H) 3.23 (s, 3 H) 3.80 (t, >6.43 Hz, 2 H) 7.17 (d, 3=2.57 

Hz, 1 B) 7.25 (d, >2.57 Hz, 1 H) 7.54 (m, 2 H) 7.73 (m, 2 H) 8.06 (s> 1 H) 10.33 (s, 1 H) 31.11 (s, 1 H). 

[0O1778| (Z)-N'~( I -(3 ,-tert-bu(yl-5,-(234-dioxotetralT[ydropyriraidin-1 (2H)-yl)~2'--methoxybipheny 1-3 -y 1) 

etJiylidene)iBethai!.esulfonohydrazide (compound IA~L0~L8). fH NMR (300 MHz, DMSG-ds) 8 ppm 

I.39 (s, 9 H) 2.26 (s, 3 H) 2.70 (t >6,S0 Hz, 2 H) 3.07 (s, 3 H) 3.22 (s, 3 H) 3,80 (t >6.62 Hz, 2 H) 7.3 8 

(d, .7=2.57 Hz, 1 H) 7.24 (d, >2.94 Hz, 1 H) 7.46 - 7.59 (m, 2 H) 7.79 (d, >7.35 Hz, 1 H) 7.84 (s, 1 H) 

10.11 (s, IH) 10.33 (s, IH). 

[001779] N-(3-(2-<3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-l(2H)-yl)-2-methoxyphenyl) oxa2ol-5-

yl)phenyl)methanesuifonamide (compound IA-L0-L9) 

[001780] l-(3-tert-butyi-4-methoxy-S-(5-(3-nitrophenyl)oxa2ol'-2-yl)phenyI)dihydropyrimidine-

2,4(1 H.3H)-dione (compound XA-LO-1J0) 

[001781} l-(3-tert-bu£yl-4-inethoxy-5-(5-(4-nitropheny!)oxazol-2-yl)pheTiy!)dibydropyrimidme-

2s4(lH53H)-dione (compound IA-L0-I.11) 

[001782] N-(3'4ert-butyl-5,-(2,4-dioxo-3,4-dihydropyrmiidm-l(2H)-yI)-2'-metb.oxybipheny!-4-yI) 

methanesulfonamide (compound IB-L0-L2), 'H NMR (300 MHz, CDCI3) 8 ppm 1.43 (s„ 9H) 3.07 (s, 

3H)3.32(S, 3H) 5.82 (dd, >8.09, 2.21 Hz, IH) 6.79 (s, IH) 7.14 (d, >2.94 Hz, 1H)7.21 (d, >2.57 Hz, 

IH) 7.28 (d, 2H) 7.35 (d,>8.09 Hz, IH) 7,54 (d,>8.46 Hz, 211) 8.31 (s, IH). 

[001783] (B)-N'-((3'4ert-butyl-5'-(2!4--dioxo-3)4-dihydropyrimidiji--l(2H)-yl)-3~fluoro-2,--metlioxy 

biphenyi-4-yl)methylcne)methanesuifonohydrazide (compound IB-L0-1.3). 'H NMR (300 MHz, 

DMSO"dA) 5 ppm] 1.42 (s, 1 H) 11.33 (s, 1 H) 8.21 (s, 1 H) 7.95 (s, 1 H) 7.78 (d, .1=7.72 Hz, 1 Pi) 7.39 -

7.59 (m, 2 H) 7.35 (s, 2 H) 5.65 (dd, >7.91, 2,02 Hz, 1 H.) 3.20 - 3.44 (m, 3 H) 3.11 (s, 3 H) 1.40 (s,9H). 

[001784] N-(2-(3,4ert-buiyl-5!~(2,4-d30xo-3,4~dibydropynmidin-l(2H)-yl)-2~inefcoxyb5phenyl-4~yl) 

ethyi)m«thanesuIfonamide (compound IB~LG-L4). !H NMR (300 MHz, CDCI3) 5 ppm 1.43 (s, 9H) 2.86-

2.99 (m, 2X1)2.91 (s,3H)3.31 (s, 3H) 3.38-3.51 (m, 2H) 5.80 (dd, >8.09, 2,21 Hz, IH) 7.12 (d, >2.57 

Hz, IH) 7.21 (d, >2.57 Hz, IH) 7.26-7.32 (m, IH) 7.35 (d,>8.09 Hz, IH) 7.52 (d, >8.09 Hz, 2H) 7,78 

(d, >7.72 Hz, IH) 8.15 (s, IH). 

[001785] (E)-N'-(l-(3'4ert-butyl~5'-(2,4~dioxO'"3,4-diliydropyrimidiivl(2H)~yl)~2'-methoxy biphenyl-4-

y!)ethylidene)methanssulfonohydrazide (compound IB-LO-1.5). 'HNMR (300 M.Hz, DMSO-d6) 8 ppm 

II.40 (s, 1 H) 10.13 (s, I H) 7.88 (d, >8.09 Hz, 2 If) 7.7S (d, >7.72 Hz, 1 H) 7.60 (d, >8.09 Hz, 2 H) 

7.29 (d, >4.04 Hz, 2 H) 5.64 (dd, >7.72, 1.84 Hz, 1 H) 3.27 (s, 3 H) 3.10 (s, 3 H) 2.27 (s, 3 H) 1.40 (s, 9 

H). 

1001786] (E)~Nt4,(3'4ert-but>'l-5'-(2!4-dioxo-3.4-dihydropyrimidm-l(2H>yl)-2',4-dimethoxybiphenyl-3-
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yl)methy}.ene)metlianesulfoiiohydrazide (compound IB-L0-L6). 'H NMR (300 MHz, DMSO-dg) 6 ppm 

11.38 (s, 1 H) 11.05 (s, 1 H) 8.34 (s, 1 H) 7.88 (s, 1 H) 7.75 (d, >8.09 Hz, 2 H) 7.41 - 7.66 (m, 111)7.00 

- 7.37 (m, 3 H) 5.63 (d, >7.72 Hz, 1 H) 3.91 (s, 3 H.) 3.27 (s, 3 H) 3.03 (s, 3 H) 1.40 (s, 9 H). 

[OO.I7ST7] N"(3,4ert-bi!!yl"5,-(2,4-dloxo-3;4-dihydropyrimidi.n"1(2H)--yl)-2'~ir)etbDxyb?p}5soyl-4-

yicarbamoyi)methanesuIfonarnide (compound EB-LO-1.7). NMR (300 MHz. DMSO-dr,) 5 ppm 1.39 

(s, 9H) 2.50 (s, 3H.) 3.26 (s, 3H) 5,63 (dd, .7=7.91,2.02 Hz, IH) 7.23 (d, 2H) 7.38-7.63 (m, 5H) 7.76 (d, 

.7=8.09 Hz, IH) 8.95 (s, IH) 10.46 (s, IH) 11.39 (d,>=2.21 Hz, IH). 

[001788] N,-<3,-tert-bu£yl-5,-(2,4-dioxo-3,4-dihydropyrimidin-l(2H)-yl)-2,-methoxybiphenyI carbonyl) 

methanesulfonohydrazide (compound IB-LO-1.8). 'H NMR (300 MHz, DMSO-d6) 5 ppm t .41 (s, 9H) 

3.03 (s, 3H) 3.26 (ss3H)5.65 (dd,>7.72, 1.84 Hz, IH) 7.27-7.36 (m, 2H) 7.73 (dd,>28.31, 8.09 Hz, 

4H) 8.01 (d, >8.09 Hz, 2H) 9.65 (s, IH) 10.82 (s, IH) 11.41 (s, IH). 

[001789] (E)-N,-(l-(3t-tert-bi3tyl"5'-(2,4-dioxo-3!4~dihydropyrimidin-l(2H)-yl)-2'-raethoxy biphenyI-3-

yl)ethyIiderie)methanesulfonobydrazide (compound BB-L0-1.9). lH NMR (300 MHz, DMSO-D*) 8 ppm 

11.40 (s, I H) 10.12 (s, 1 H) 7.82 - 7.99 <m, 1II) 7.62 - 7.82 (m, 2 H) 7.35 - 7.71 (m, 2 H) 7.30 (s, 2 H) 

5.64 (dd, >7.91, 2.02 Hz, 1 H) 3.26 (s, 3 H) 3.07 (s, 3 H) 2.27 (s, 3 H) 1.40 (s, 9 H). 

[001790] (E)-N'-((3'-tes1-buty!-5!-(2s4-dioxo-3!4-dihydropyrimidirj-l(2H>yI)-2,-m8thoxy bipbenyl-3-

yl)methyIene)metbanesuIfonohydrazide (compound 3B-LO-1.10). !H NMR (300 MHz, CDCI3) 5 ppm 

1.44 (s, 9H) 3.19 (s, 3H) 3.31 (s, 3H) 5.44 (s, IH) 5.82 (d, >7.72 Hz, IH) 7.17 (d, >2.57 Hz, IH) 7.24 

(d, >2.57 Hz. IH) 7.36 (d, >7.72 Hz, IH) 7.48 (t, >7.72 Hz, IH) 7.63 (d, >7.72 Hz, IH) 7.70 (d, 

>7.72 Hz, IH) 7.80 (s, IH) 7.88 (s, IH) 8.32 (s, IH). 

[001791] N-(2-(3-tErt-butyl-5-(2>4-dioxotetrahydr£)pyrmiidm-l(2H)-yl)-2-methoxyphenyl)-lH-

benzo[d]imidaz,ol-5-yl)-N-(methylsulfonyl)metlianesulfonamide (compound IA-L0-2.10) SH NMR (300 

MHz, DMSO-D6) 5 ppm 1.45 (s, 9 H) 2.73 (t, >6.62 Hz, 2 H) 3.48 (s, 3 H) 3.56 (s, 6 H) 3.83 (t, J-6.80 

Hz, 2 H) 4,05 (s, 1 H) 7.38 (dd, >8.46, 1.84 Hz, 1 H) 7.46 (d, >2.57 Hz, 1 H) 7.71 (d, >8.46 Hz, 1 H) 

7.76 (d, .1-2.57 Hz, 1 H) 7.82 (d, >1.84 Hz, 1 H) 10,41 (s, 1 H) 

[001792] N-((6-(3-tert-butyl-2-chIoro-5-(2,4-dioxo-3s4-dihydropyrimidin-l(2H)-yl)phenyI)benzo 

[b]tMophen>yl)methyl)methanesulfonmnide (compound IB-LG-2.35). :H NMR (300 MHz, DMSO-d6) 5 

ppm 1.52 (Sj 9 H) 2.95 (s, 3 H) 4,44 (d, >5.88 Hz, 2 H) 5.68 (d, >8.09 Hz, 1 H) 7.40 (d, >2.57 Hz, 3 H) 

7.46 (dd, >8.09, 1.47 Hz, 1 H) 7.56 (d, >2.57 Hz, I H) 7.62 (t, >6.07 Hz, 1 H) 7.72 (s, 1 H) 7.83 (d, 

>8.09 Hz, 1 H) 8.01 (iru 2 H) 11.46 (s, 1 H). 

[001793] i~(3-tert-butyl~5-(2~chlorobenzo[d]thia?-,ol-6-yj)~4-methoxyphenyl)pyrImidine-2;4(lH?3IT)-

dioue (compound IB-LO-2.38). *H NMR (3 00 MHz, DMSO-D6) 6 ppm 1.41 (s, 9 H) 3.24 (s, 3 H) 5.65 

(dd, >8.09, 2.21 Hz, 1 PI) 7.34 (s, 2 H) 7,73 (dd, >8.64, 1.65 Hz, 1 H) 7.79 (d, >8,09 Hz, 3 H) 8.07 (d, 

>8.46 Hz, 1 H) 8.30 (d, >1.84 Hz, 1 H) 11.42 (d, >1.84 Hz, 1 H.) 
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[001794] N-(2-(3-£ert-bulyl-5-(2,4-dioxo-3,4-dihydropyrimidm-l(2H)-yl)-2-methoxypheiiyI)quiiiolf.n-6-

yl)methanesu]fonaxriide (compound 1B-L0-2.48). 

[001795] l-(3-tert-but}'l-4-methoxy-5-(l-oxo-2,3-dibydro-lH-inden-5-yI)phenyl)pyrim.idine-254(]H,3H)--

dione (compound IB-L0-2,50). 

[001796] N;N,"(6:6l-(5-(2!4-dioxo-3?4-dinydropyrimjdin~l(2H)-yl)-2-methoxy-lf3-phenylene) 

bis(naphthaleme-6,2-diy!))dimethanesuIfonamide (compound IB-LO-2.76). 'H NMR (300 MHz, 

DMSO-di) 5 ppm 3.08 (s, 6 H) 3.13 (s, 3 H) 5.72 (d, 1=8.18 Hz, 1 H) 7.43 (dd, 3=8.46, 1.84 Hz, 2 H) 7.59 

(s, 2 H) 7.79 (m, 4 H) 7.96 (m, 5 H) 8.14 (5, 2 H) 10.05 (s, 2 H) 11.48 (s, 1 H). 

[001797] (E)-N-(4-(l-(3-tert-butyl~5-(2;,4-dioxotet!'a.hydropyrimidin-l(2H)-yl)~2-methoxyphenyl) prop-1-

en-2-yI)phenyl)methaiiesu.lfanamlde (compound IA-L1-1.6). *H NMR (300 MHz. DM50-d,,) 8 2,14 (s, 3 

H) 2.70 (t, J=6,62 Hz, 2 H) 3.01 (s, 3 H) 3.68 (s, 3 H) 3.78 (t J=6.62 Hz, 2 H) 6.82 (s, 1 H) 7.10-7.17 

(m, 2 H) 7.23 (d, J=8.46 Hz, 2 H) 7.59 (d, J=8.46 Hz, 2 H) 9.78 (ss 1 H) 10.32 (s, 1 H), 

[0017981 (Z)-N-(4-(3-teit-butyi-5-(2,4-dioxotetrahydropyrimidin-l(2H)-y1)-2~methoxystyryl)phenyl) 

methanesulfonamide (compound IA-L1-1.10). lHNMR (300 MHz, DMSO-d*) 8 10.23 (s, 1 H) 9.74 (s, 1 

H) 7,23 (d, J=8.46 Hz, 2 H) 7.13 (d, J=2.57 Hz, 1 H) 7.06 (d, 3=8.82 Hz, 2 H) 6.92 (d, 3=2.57 Hz, 1 H) 

6.54 - 6.67 (ffl, 2 H) 3.78 (s, 3 H) 3.57 (t, >6,62 Hz, 2 H) 2.96 (s, 3 H) 2.60 (t, J-6.80 Hz, 2 H) 1.34 (s, 9 

H). 

[001799] (E)-N-(4-(3-fert-butyl-5-(2,4-dioxotelTahydropyrimidm-I(2H)-yJ)-2-methoxystyryI) phenyi)-N-

(methylsulfonyl)acetamide (compound IA.-L1~1.11). 5H NMR (300 MHz, DMSO-dg) & 10.36 (s; 1 H) 

7.77 (d, 3=8,46 Hz, 2 H) 7.56 (d, 1=2.21 Hz, 1 H) 7.39 - 7,50 (m, 3 H) 7.25 (d, 3=16.55 Hz, 1 H) 7.19 (d, 

J-2.57 Hz, 1 H) 3.74 - 3.85 (m: 5 H) 3.54 (s, 3 H) 2.72 (t, J=6.62 Hz, 2 H) 1.94 (s, 3 H) 1.38 (s, 9 H). 

[0O18D0] (B)-l-(3-(4-ammosty3yj)-5-tert~bmyl-4-mel'hoxypheny])diliydropyrimidine~254(lH,3H)-dioi}.e 

(compound IA-L1-1.13). 5HNMR(300 MHz, DMSO-de) 5 1.36 (s, 9 H) 2.70 (t, J-6.62 Hz, 2 H) 3.74 (s, 

3 H) 3.77 (t, 3=6.62 Hz, 2 H) 5.34 (s, 1 H) 6.57 (d, 3=8.46 Hz, 2 H) 6.98 (s, 1 H) 7.07 (d, J-2.21 Hz, 1 H) 

7.17 (s, 2 H) 7.30 (d, 3-8.09 Hz, 2 H) 7.45 (d, J=2.21 Hz, 1 H) 10,32 (s, 1 H). 

fOOXSOl] (Z)"N-(4~(3"tert-butyl-5-(2,4-dioxotetrahydropyrimidin-l(2H)~yl)~2-methoxystyr>4)piienyl) 

methanesulfonamide (compound IA-LM.20). 'H NMR. (500 MHz, DMSO~d6); 8 ppm 1.37 (s, 9H), 2.71 

(t, J=6.7Hz, 2H); 3,01 (s, 3H), 3.75 (s, 3H), 3.79 (t, J=6.6Hz, 2H), 7.13 (d, J=16.5Hz, IH), 7.15 (d, 

J=2.4Hz, 2H), 7.23 (d, J=85Hz, 2H)S 7.25 (d, >16.5 Hz, IH), 7.51 (d, J=2.4Hz, IH), 7.61 (d, >8,6Hz; 

2H), 9.80(bs; IH), 10.30 (s, IH). 

[001802] N-(4-(2"-(3-tert-butyl-5~(2.4-dioxotetrahydropyrimidm-](2H>yl)-2~methoxypheiwl)-l-

fluorovinyl)phenyl)methanesulfoDamide (compound IA-L1-L21). (racemic mixture (1:1) of compounds 

IA-L1-1.4 and IA-JLX-1.5). 

[001803| (E)-l-(3-tert-butyl-4-methoxy-5-(4-nitrostyryl)pheiiyl)dihydropyrimidin.B-2,4(lH>3H}-dIone 
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(compound IA-L1-1.22). 

[001804] l.-{3-tert-butyl-5-[(Z)-2-chloro-2-(4-mtro-p.henyl)-vmyl]-4-methoxy-phenyl}-dihydro-

pyrimidine-2.4-dione (compound IA-L1-1.23). 

[001805] l-(3-tert-butyI^-iiiei;hoxy-5-[(E)-2-(4-niiTO-pheD.yl)-propenyI]-phenyI}-dihydro-pyriraidine-

2,4-dione (compound IA-LX--X.24), 

[001806] l-{3-tert-ButyI-5-[(B)-2-(4-nitro-phenyl)-vinyi]-phenyl}-dibydro-pyrim,idine-254-dior)e 

(compound IA-L1-L2S), *H NMR (300 MHz, DMSO-D6) 5 ppm 1.33 (s, 9 H) 2.70 - 2.77 (m, 2 H) 3,84 

(ts 3=6.80 Hz, 2 H) 7.33 (s, 1 H) 7.49 (d, .1-4.04 Hz, 2 H) 7.56 (d, >5.88 Hz, 2 H) 7.89 (d, >8.82 Hz, 2 

H) 8.25 (d, >8.82 Hz, 2 H) 10.40 (s, 1 H) 

[001807] N-(4-{(E)-2-[3-tert-£JutyI-5-(dioxo-tetrahydro-pyrimidin-l-yl)-2-methoxy-phenyI]-vinyl}-3-

me.tKoxy-phenyl}-uiethanesLi!fonaniide (compoimd IA-LI-L27). !H NMR (300 MHz, DMSO-D6) 8 ppm 

10.33 (s, 1 H) 9.86 (s, 3 H) 7.64 (d, >8,46 Hz, 1 H) 7,45 (d, >2.21 Hz, I. H) 7.26 (ss 2 1:1) 7.12 (d, 

>2.21 Hz, 1 H) 6.89 (s, 3. H) 6-85 (dd, >8.46, 1.84 Hz, 1 H) 3.84 (sf 3 H) 3.78 (t >6.80 Hz, 2 H) 3.74 

(s, 3 H) 3.04 (s, 3 H) 2.71 (t>6.62 Hz>2H) 1.37 (s,9H) 

1001808] N-(4-{(E)-2-[34ert»Butyl-5~(2J4-dioxo~3!4-dihydro-2H-"pyrimidin-l-yl)-2-methoxy--pheny3]-

vinyl}-3-formyI-phenyl)-methanesu)fonamide (compound IB-L1-1.6). 'H NMR (300 MHz, DMSO-D6) 5 

ppm 1.39 (s, 9 H) 3.07 (s, 3 H) 3.81 (s, 3 H) 5.66 (dd, >7.72, 2.21 Hz, 1 H) 7.26 (d, >2.57 Hz, 1 H) 7.30 

(d, >16.18 .Hz, 1 H) 7.51 (dd, >8.64, 2.39 Hz, 1 H) 7.69 (d, >2.57 Hz, 1 H) 7.73 - 7.78 (m, 2 H) 7.97 

(d.>8.82 Hz, 1 H) 8,06 (d, >16.18 Hz, 1 H) 10.15 (s, 1 H) 10.45 (s, 1 H) 11.43 (d,>2.21 Hz, I H) 

[001809J N-[4"{(E)~-2~[3-tert~Butyl-S~(2)4»dioxo-3J4-dihydro-2H-pyrimidiQ-l~yl)~2~meth.oxy-pheriyl]~ 

vinyl}-3-(hydroxyimino-methyi)-ph.enyl]-methaiiesulfonamide (compound IB-L1-L8). lH NMR (300 

MHz, DMSO-dg) 8 1.38 (s, 9 H) 3.03 (s, 3 H) 3,79 (s, 3 H) 5.66 (dd, >7.91, 2.02 Hz, 1 H) 7,16 (d, 

>15.81 Hz, 1 H) 7.22 (d, >2.57 Hz, 1 H) 7.26 (dd, >8.64, 2.39 Hz, 1 H) 7.59 (df >16.18 Hz, 1 H) 7.63 

(d, >2.21 Hz, 1 H) 7.73 - 7.83 (m, 3 H) 8,64 (s, 1 H) 9.96 (s, 1 H) 11.42 (d, >2.21 Hz, 1 H) 11,50 (s, 1 

H). 

[0018X0] 2-{(E)-2-[3~fer£-Butyl~5^2,4~dioxo-3!4-dihydro~2H-pyrimidin~Nyl)-2-meihoxy~pheny!ij~ 

vinyl}-5-methanesulfonylammo-N-(2-mefiioxy-ethyl)-benzamide (compound IB-L1-L9). 'HNMR (300 

MHz, DMSO-D6) 8 1.38 (s, 9 H) 3.05 (s, 3 H) 3.20 (s, 3 H) 3.37 - 3.49 (m, 4 H) 3.78 (s, 3 H) 5.64 (d, 

>7.72 Hz, 1 H) 7.15 (d, >2.57 Hz, 1 H) 7.20 (d, >2.57 Hz, 1 H) 7.24 (s, 2 H) 7.28 (dd, >8.46, 2.21 Hz, 

1 H) 7.42 (d, >2.57 Hz, 1 H) 1.73 (d, >7.72 Hz, 1 H) 7.87 (d, >8.82 Hz, I H) 8.49 (t >5.15 Hz, I H) 

9,99 (s. 1 H) 11.42 (s, 1 H). 

[001811] 2-{(E)-2-[3-tert-Butyl-5-(2,4-dioxo-3,4-dihydro-2H-pyrimidm-l-yI)-2-methoxy-phenyI3-

vmyI}-5-metiianesulfony!amino-benzoic acid ethyl ester (compound IB-Lt-Lll). !HNMR (300 MHz, 

DMSOd^S 1.31 (t> >7.17 Hz, 3 H) 1.38 (s, 9 H) 3,05 (s, 3 H) 3.79 (s, 3 H) 4.33 (q, >7.23 Hz, 2 H) 
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5.65 (dd, 1=7.72, 2.21 Hz, 1 H) 7.15 - 7.25 (m, 2 H) 7.46 (dd, >8.64, 2.39 Hz, 1 H) 7.52 (d, >2.57 Hz, 1 

H) 7.68 <d, 1=2.57 Hz. 1 H) 7.71 - 7.81 (m, 2 H) 7.90 (d, >8.46 Hz, 1 H) 10.06 (s, 1 H) 11.42 (d, >1.84 

Hz, 1 H). 

[001812] N-(4-{(E)-2-[3-tert-Butyl-2-chloro5-(2?4-dioxo-3>4-dihydro2H-pyrimidin-l-yI)-phejiyl]-

viayl) -phenyl)~methaae&ulfonamide (compound IB-Ll-1.12), 'H NMR (300 MHz; DMSO-d6) 6 ppm 

1.49 (s. 9 H) 3.02 (s, 3 H) 5.69 (d, >7.72 Hz, 1 H) 7.22 (m, 3 H) 7.41 (d, >2.21 Hz, 1 H) 7.51 (d, 

J—16.18 Hz, 1 H) 7,59 (d, >8.82 Hz, 2 H) 7.78 (d; >2,21 Hz, i H) 7.80 (d, >8.09 Hz, 1 H) 9.90 (s, 1 H) 

11.47 (s, 1 H). 

[001S13] 2-{(E)-2-[3~tert~Bulyi-5-(2,4-dioxo~3,4~dihydro-2H-pyrimidm-l~yI)-2-roethoxy-phenyl> 

DMSO-de) 5 1-37 (s, 9 H) 2,76 (s, 3 H) 3.03 (s, 3 H) 3.05 (s, 3 H) 3.76 (s, 3 H) 5.64 (dd, >7.91, 1.65 Hz, 

1 H) 6.95 (d, J—16.55 Hz, 1 H) 7.02 (d, 1=2.21 Hz, 1 H) 7.17-7.25 (m, 2 H) 7.27 (dd, >8.64,2.39 Hz, 1 

H) 7.48 (d, >2.57 Hz, 1 H) 7.74 (d, >8.09 Hz, 1 H) 7.82 (d, >8.82 Hz, 1 H) 10.03 (s, 1 H) 11.39-11,43 

(m, I H). 

[001814] 2-{(E)-2~[34ert-but>4-5-{2,4"dioxo-3,4--dihydro-2H-pyrimidm-l-yI)-2-methoxy-pheny!]-viiiyl}-

5-methanesuIfanyIamino-N-rnethyI-benzamide (compound IB-LX-1.17). 1H NMR (300 MHz:, DMSO~d6) 

5 1.38 (s, 9 H) 2.77 (d, >4.41 Hz, 3 H) 3.06 (s, 3 H) 3,77 (s, 3 H) 5.64 (dd; >7.72, 3.84 Hz, 1 H) 7.16 -

7.33 (m, 5 H) 7.43 (d, >2.23 Hz, 1 H) 7.73 (d, 3-7.72 Hz, I H) 7,84 (ds >8.46 Hz, 1 H) S.37 (q, >4.41 

Hz, I H) 10.00 (s, 1 H) 11.40 (d, >1.84 Hz, 1 H). 

[001S15] 2-{(E)-2"[3-tert~butyl-5-(234-dioxo-3,4-dihydro-2H-pyrira.idm~l-yl)-2-methoxy-phenyl]-vinyl}-

N-(l,l-dioxo-tetraliydro-l!ambda*6*-thiophen-3-yI.)-5-metl'}anesulfonyiammo~N-methy]-beiiz{imSde 

(compound DB-L1-1.1S). 5H NMR (300 MHz, DM8G~d6) 8 1.37 (s, 9 H) 2.17 - 2.47 (m, 2 H) 2.70 (s, 3 

H) 3.06 (s, 3 H) 3.15 - 3.31 (m, 2 H) 3,36 - 3.51 (m, 2 H) 3.77 (s, 3 H) 5.37 (dt, >17.74, 8.96Hz, 1 H> 

5.65 (dd, >7.91, 2.02 Hz, 1 H) 6.93 (d, >16.18 Hz, 1 H) 7.05 (d, >2,21 Hz, 1 H) 7,19 - 7.35 (m, 3 H) 

7.50 (d, >2.57 Hz, 1 H) 7,76 (d, >8.09 Hz, 1 H) 7.87 (d, >8.82 Hz, 1 H) 10.04 (s, 1II) U .38 (d, >2.21 

Hz, 1 H). 

[0018161 N~(4-{(E)-2-[3~tert-butyl-5-(5~chloro~2,4"dioxo-3,4"dihydro-2H-pyrhnidm-l-yl)~2-methoxy~ 

6 ppm 11.31 (s,l H) 9.77 (s, 1 H) 7.53 (d,>8.09 Hz, I H) 7.23 (d, >8.46 Hz, 2 H) 7.17 (d, >2.57 Hz, 1 

H) 7.06 (d, >8.82 Hz, 2 H) 7.01 (d, >2.57 Hz, 1 H) 6.53 - 6.71 (ra, 2 H) 5.56 (d,>7.72 Hz, 1 H) 3.81 

(s, 3 H) 2.96 (Sl3H) 1.35 (s, 9 H) 

[00X817] 2-{(E)-2-[3-teit-bulyl-5-(2,4-dioxo-3,4-dihydro-2H-pyrimidiii-l-yl)-2-metiioxy-phenyI]-vinyI}-

5-methanesul£bny3amino-benzamide (compound IB~L1~.1,2I). 3H NMR (300 MHz, DMSO-d$) 5 1.38 fs, 

9 H) 3.07 (s, 3 H) 3.78 (s, 3 H) 5.64 (d, >7.72 Hz, 1 H) 7.18 - 7.34 (m, 5 H) 7.43 (d, >2.21 Hz, 1 H) 
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7.54 (s, 1 H) 7.73 (d, >7.72 Hz, 1 H) 7.84 (d, >8.46 Hz, 1 H) 7.93 (s, 1 H). 

[001818] N-(3-(azetidme-l-ca.rbosyl)-4-{(E)~2~[3-tert-butyl-5-(2,4~dioxo~3!4-dihydro-2H-pyrimidin-l~ 

yl)-2-methoxy-phenyi]-vinyl}-phenyI)-methanesuIfonamide (compound (compound IB-L1-L22). 'H 

NMR(300 MHz, DMSO-d6) 6 1.38 (s, 9 H) 3.07 (s, 3 H) 3.78 (s, 3 H) 5.64 (d, >7.72 Hz, 1 H) 7.18 -

7.34 (m, 5 H) 7.43 (d, >2.21 Hz, 1 H) 7.54 (s, 1 H) 7.73 (d, >7,72 Hz, ! H) 7.S4 (d, >8.46 Hz, 1 H) 

7.93 (s, 1 H), 

[001819] 2-{(E)-2-[3-tert-butyl~5-(2.4~diox.o-3J4-dihydrQ-2H-pyrimidin-l-yl)~2-methoxy-phenyi]-vmy!}-

5-methanesulfonylamino-N-(2-methoxy-ethyl)-N-methyl-ben2amlde (compound I8-L1-L24). lH NMR 

(300MHz, DMSO-de) 5 1.40 (s, 9 H) 2.81 (s, 3 H) 3.07 (s, 3 H) 3.23 (s, 3 H) 3.29 (t, >5.33 Hz, 1 H) 

3,39 (t, >4.96 Hz, 1 H) 3.62 (t, >4.78 Hz, 2 H) 3.82 (s, 3 H) 5.68 (d, >8.09 Hz, 1 H) 6.96 - 7.07 (m, 1 

H) 7.09 - 7.17 (m, 1 H) 7.23 - 7.38 (ra, 3 H) 7.49 (dd, >16.55,2.57 Hz, 1 H) 7.71 - 7,76 (m, 1 H) 7.83 -

7.94 (m, 1 H). 

[001820] N-(4-{(E)-2-[3-tert-butyI-5<2>4-dioxo-3J4-dihydro-2H-pyrimidm-l-y[>-2-methoxy-pheriyn-

vmyl}-3-isopropoxymethyl-phenyl)~methanesulfonamide (compound IB-L1-1.25). 5H NMR (300 MHz, 

DMSO-d6) 8 1.16 (d, >5,88 Hz, 6 H) 1.38 (s, 9 H) 3.01 (s, 3 H) 3.69 (dt, >12.13, 6.07 Hz, 1 H) 3.79 (s, 

3 H) 4.59 (s, 2 H) 5.65 (dd, >7.91, 2.02 Hz, 1 H) 7.13 - 7.29 (m, 4 H) 7.32 - 7,40 (m, 1 H) 7.59 (d, 

>2.57 Hz, 1 H) 7.75 (d, >8.09 Hz, 2 H) 9.86 (s, 1 H) 11.43 (d, >1.84 Hz, 1 H). 

[001821] N"[4'{(E>2"[3~tert-butyl-5'(2,4-dioxo-3,4-dihydrO"2H~pyrimidin~l"yl)~2~metboxy-phenyl]-

vinyI}-3-(pyrro{idine-l-carbonyi)-phenyl]-methanesulfoiiainide (compound IB-L1-1.27). 'HNMR (300 

MHz, DMSO-dg) 5 1.37 (s, 9 H) 1.73 -1,89 (m, 4 H) 3>03 - 3.12 (m, 5 H) 3.51 (t, >6.80 Hz, 2 H) 3.76 (s, 

3 H) 5.64 (dd, >7.91, 2.02 Hz, 1 H) 6.99 - 7.06 (m, 1 H) 7.08 (d, >2.21 Hz, 1 H) 7.19-7.31 (m, 3 H) 

7.46 (d, >2.57 Hz, 1 H) 7.75 (d, >8.09 Hz, 1 H) 7,82 (d, >8.82 Hz, 1 H) 10.01 (s, 1 H) 11,41 (d,>2.21 

Hz, 1 H). 

NMR.(300MHz, DMSO-d6) 8 1.38 (s, 9 H) 2.78 - 2.85 (m, 2 H) 2.99 (s, 3 H) 3.50 - 3.58 (m, 2 H) 3.71 (s, 

2 H) 3.79 (s, 3 I-I) 4.19 (td, >12.41,6.07 Hz, 1 H) 5.29 (d, >6.25 Hz, 1 H) 5.66 (d, >8.09 Hz, 1 H) 7.10 

- 7.18 (in, 2 H) 7.20 (t, >2.21 Hz, 2 H) 7.35 - 7.42 (ra, 1 H) 7,63 (d, >2.57 Hz, 1 H) 7.69 (d, >8,46 Hz, 

1 H) 7.76 (d, >7.72 Hz, 1 H) 9.78 (s, 1 H) 11.42 (s, 1 H). 

[001823] N~(4~{(E)™2-[3-tcrt-Buty1-5-(2,4-dioxO'-3,4-dihydro-2H-pyrimidm-i-y])-2-metlioxy-phenyl]-

vinyl}-3-pyrrolidm-l-ylmethyl-phenyl)-methanesulfoiiamide (compound IB-L1-133). 'H NMR (500 

MHz, DMSO-d5) 8 1.40 (s, 9 H) 1.72 - 1,95 (in, 4 H) 2.84 (s, 2 H) 2.88 - 2.98 (m, 2 H) 3.01 (s, 3 H) 3.81 

(s, 3 H) 3.86 - 4.23 (m, 2 H) 5.63 (d, >7-81 Hz, 1 H) 7.17 (d, >15.63 Hz, 1 H) 7.21 - 7.28 (m, 2 H) 7.32 

- 7.38 (m, 1 H) 7,47 (d, >16.11 Hz, 1 H) 7.53 - 7.59 (m, 1 H) 7.61 (d, >7.81 Hz, 1 H) 7.70 (d, >6.35 
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Hz, 1 H) 9.42 (s, 1 H) 10.88 (s, 1 H). 

[001824} N-(4-{{Z)-2~[3-tert-Baty!-5-(2J4-dioxo-3J4~d]hydro-2H-pyrimidm-]-yl)~2-metI>oxy-phenyl]~ 

vinyl}-phenyI)-methanesulfonaHiide (compound IB-L1-1.34 !H NMR (300 MHz, DMSO-D6) 8 ppm 

11.31 (s, 1II) 9.77 (s, 1 H) 7.53 (d, >8.09 Hz, 1 H) 7.23 (d,>8.46 Hz, 2 H) 7.17 (d,>2.57 Hz, 1 H) 

7.06 (d, <7=8.82 Hz, 2 H) 7.01 (d, >2.57 Hz, 1 H) 6,53 ~ 6.71 (m, 2 H) 5.56 (d, >7.72 Hz, 1 H) 3.81 (s, 3 

H) 2,96 (s5 3 H) 1.35 (s, 9 H) 

[001S25J N-(4-((3-tert-but3'l-5-(2.4-djoxotetrahydropyrimidin-l(2H)-yl)phenyl)ethynyi)pheriyl)-

methanesulfonamide (compound IA-L2-1.I). :'H NMR (300 MHz, DMSO~d6) 5 ppm 1.30 (s, 9 H) 2.72 

(t, >6.43 Hz, 2 H) 3.06 (s, 3 H) 3.82 ft 1=6.62 Hz, 2 H) 7.24 (d, >8.82 Hz, 2 H) 7.33 (s, 1 H) 7.39 (d> 

>1.47 Hz, 2 H) 7.54 (d, >8.82 Hz, 2 H) 10.08 (s, I H) .10.40 (s, 1 H) 

[001826] N-(4-((34ert-butyl-5-(2,4-dioxotetraliydropyrimidin-l(2H)-yl)pheTiyl)ethynyl)-3-mcthy!-

phenyl)metlianesul.fon.amide (compound IA-L2-1.2). !H NMR (300 MHz, DMSO-d6) 5 ppm 1.30 (s, 9 

H) 2.44 (s, 3 H) 2.72 (t, 1-6.62 Hz, 2 H) 3.05 (s, 3 H) 3.82 ft >6.62 Hz, 2 H) 7.07 (dd, >=8.46, 1.47 Hz, 

1 H) 7.13 (s, t H) 7.33 (s, i H) 7.39 (d, J-I .47 Hz, 2 H) 7.48 (d, >8.09 Hz, 1 H) 9.98 (s, 1 H) 10.40 (s, 1 

H) 

[001827] I~(3-tert-butyl-4-methox.y-5-(pb.enylethynyl)pheny!)dihydropyrimidine-2.4(lH,3H)-dione 

(compound IA-L2-1.4). *HNMR (300 MHz. DMSO-d6) 5 ppm 1.36 (s: 9 H) 2.70 ft >6.62 Hz, 2 H) 3.78 

(t,.7-6.43 Hz, 2 H) 4.07 (s, 3 H) 7.27 (d, .7=2.57 Hz, 1 H) 7.38 (d; .7-2.57 Hz, 1 H) 7.41 - 7.49 (ra, 3 H) 

7.55 - 7.63 (m, 2 H) 10.37 (s, 1 H). 

f0&18281 N-(3"((3~tert-butyl-5-(214-di.oxoteiTahydropyrimidm-l(2H)~yl)-2-methoxyphenyl) 

eth.ynyi)phenyI)methanesulfonamide (compound 1A-L2-1.7). lH NMR (300 MHz, DMSO-d6) 5 ppm 1.36 

(s, 9 H) 2.70 ft ,7-6.62 Hz, 2 H) 3,04 (s, 3 H) 3.78 ft >6.62 Hz, 2 II) 4.06 (s, 3 H) 7.23 - 7.35 (ra, 3 H) 

7.35 - 7.46 (m, 3 H)9.94 (s, 1 H) 10.37 (ss 1 H). 

[001829] N-(4-((3-tert-butyl-5-(2,4-dioxotetrahydrop>Timidin-l(2H)-yl)-2-methoxyphenyl) ethyny!)-

phen.yl)methanesulfbnaraide (compound iA~L2-1.8). !H NMR (300 MHz, DMSO-d6) 8 ppm 1.35 (s5 9 H) 

2.70 ft >6.62 Hz. 2 H) 3.06 (s, 3 H) 3.77 (t, >6,62 Hz, 2 H) 4,05 (s, 3 H) 7.25 (dd, >5.52, 2.94 Hz, 3 

H) 7.35 (d, >2.57 Hz, 1 H) 7.55 (d, >8.46 Hz, 2 H) 10.09 (s, 1 H) 10.37 (s, 1 H). 

[001830} N-(4-((3-tert-but\'I-5-(2„4-dioxotetrahydropyrimidin-1 (2H)-yi)-2~methoxyphenyi) ethyuyI)-2-

methylphenyI)methanesulfonamide (compound IA-L2-1.1G). 'H NMR (300 MHz, DMSO~d6) 8 1.35 (s, 9 

H) 2.32 (s, 3 H) 2.70 ft >6.62 Hz, 2 H) 3.03 (s, 3 H) 3,78 ft >6.62 Hz, 2 H) 4.06 (s, 3 H) 7.26 (d, 

>2.57 .Hz, 1 H) 7.32 - 7.44 (m, 3 H) 7.48 (g, 1 H) 9.23 (s, 1 H) 10.37 (s, 1 H) 

[001831] N-(4-((34eit4'>utyl-5"(2,4-dioxotetrahydropynmidin-l(2H)-yl)-2-iT!etlioxyphenyi) ethynyl)-3-

ethylphenyl)metlimiesulfbnamide (compoimd IA-L2-l.il). 'H NMR (300 MHz, DMSOds) S ppm 1.25-

1,28 (m, 3 H) 1,36 (s, 9 H) 2.70 ft >6.62 Hz, 2 H) 2,81 (q,>7.72 Hz, 2 H) 3.05 (s, 3 H) 3,78 ft >6.62 
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Hz, 2 H) 4,04 (s, 3 H) 7.10 (dd, >=8.27, 2.02 Hz= 1 H) 7.14 (s, 1 H) 7.25 (d, >2.57 Hz, 1 H) 7.35 (d: 

>2.2! Hz. 1 Ii) 7.50 (d, >8.09 Hz, 1 H) 10.01 (s, 1 H) 10.36 (s, 1 H), 

[00IS32I N-(4~((3-tert~biityI-5-(2.4-dioxotetrahyd.ropyrimidm-I(2H)-yI)~2-methoxyplienyi) ethynyi>3-

fliiorophenyl)metbanesulfonatmde (compound IA~L2~1.12). 'H NMR (300 MHz, DMSO-d6) 5 ppm 1.35 

(Sj 9 H) 2.70 (t, >6,62 Hz, 2 H) 3.13 (s, 3 H) 3.78 (t >6.62 Hz, 2 H) 4,05 (s, 3 H) 6,9S - 7.20 (m, 2 H) 

7.28 (d, >2.57 Hz, 1 H) 7.36 (d,>2.57 Hz, 1 H) 7.61 (t, >8.27 Hz, 1 H) 10.37 (s: 2 H). 

[001833] N-(4-((34er£-butyI-5~(2f4"dioxotetrahydTopyrimidin-l(2H)-yI)-2"methox}^hertyl) ethynyl)~2-

fluoraphenyl)methanesulfonamide (compound IA-L2-L13). 1HNMR(300 MHz, DMSO-dg) 8 ppm 1.35 

(s, 9 H) 2.70 (t >6.62 Hz, 2 H) 3.10 (s, 3 H) 3.78 (t >6.62 Hz, 2 H) 4.05 (s, 3 H) 7.28 (d, >2.57 Hz, 1 

H) 7.3B (d, >2.57 Hz 1 H) 7.42 - 7.61 (m; 3 H) 9.89 (s, 1 H) 10.38 (s, 3 H). 

[091834] N-(4-((3-1:erl-butyl-5-(2,4-dioxotetrahydropyrimidm-l(2H)-yl)-2-metIioxyphenyl) ethynyl>3-

chloropheaiyi)methaiiesuifonamids (compound XA-L2-1.14). !H NMR (300 MHz, DMSO-d6) 5 ppm 1.35 

(s, 9 H) 2.70 (t, 1=6,62 Hz, 2 H) 3.12 (s, 3 Ii) 3.78 (t, >6.80 Hz, 2 H) 4.07 (s, 3 H) 7.21 (dd, >8.46, 2.21 

Hz, 1 H) 7.28 (d, >2.57 Hz, 1 H) 7.36 (dd, >4.60, 2.3-9 Hz, 2 H) 7,67 (d, >8.46 Hz, 1 H) 10.32 (s, L H) 

10.37 (s, 1 H). 

[001835] N-(4-((3-tert-biityI-5-(2,4-dioxoteiTahydropyrimidm-I(2H)-yi)-2-meth.oxyphenyI) ethyny£)-2-

chlorophenyl)metlianesulfonamide (compound IA-L2-L15). 'HNMR (300 MHz, DMSO-d6) 3 ppm 1,35 

(s, 9 H) 2.70 (t, >6.62 Hz, 2 H) 3.10 (s, 3 H) 3.78 (t, >6.62 Hz, 2 H) 4.06 (s, 3 H) 7.29 (d, >2.94 Hz, 1 

H) 7.39 (d, >2.57 Hz, 1 H) 7.48 - 7.59 (m, 2 Ii) 7.75 (s, 1 H) 9.65 (s, 1 H) 10.38 (s, 1 H) 

[001836] N-(4-((3-tert-butyi-5-<2,4-dioxotBtrafaydropyrimidm-](2H)-yJ)-2-raethoxyphenyl)ethyriy3)-3-

methoxyphenyl)methanesulfonamide (compound IA-L2-1.16). !H NMR (300 MHz, DMSO-dfi) o ppm 

1.35 (S; 9 H) 2.63 - 2.76 (m, 2 H) 3.08 (s, 3 Ii) 3.77 (£, >6.80 Hz, 2 I-I) 3.82 (s, 3 H) 4.08 (s, 3 H) 6.79 -

6.89 (m, 1 H) 6.91 (d, >1.84 Hz, 1 H) 7.22 (d, >2.57 Hz, 1 H) 7.30 (d, >2.94 Hz, 1 PI) 7.45 (d, >8.46 

Hz, 1 H) 10.06 (s, 1 H) 10.35 (s, 1 H). 

[001837] N-(4-((3-tert~bu.tyl-5-(2,4-d!oxotstraliydropyrIraidin-l(2H.)-yl)-2-methoxyphenyl) eihynyl)-2-

(trifluoromethoxy)phenyl)methanesulfonamide (compound 1A-L2-L17). ]H NMR (300 MHz, DMSO-d6) 

S ppm 1.35 (s, 9 H) 2.70 (t, >6.62 Hz, 2 Ii) 3.13 (s, 3 I-I) 3.78 (t, >6.62 Hz, 21-i) 4.05 (s, 3 H) 7.29 (d, 

>2.57 Hz, 1 H) 7,40 (d, >2.57 Hz, 1 H) 7.52 - 7.69 (m, 3 H) 10.06 (s, 1 H) 10.38 (s, 1 H). 

[00X838] 'N-(4-((34ert-butyl-5-(2,4~dioxotetrahydropyrimidift-l(2H>yI)-2-methoxyphenyl) ethynyl)-2~ 

(triflaororaethyl)plienyl)methancsulfonamide (compound IA-L2-1.19), !H NMR (300 "MHz, DMSO-dg) 5 

ppm 1,35 (s5 9 H) 2.72 (d, >6.62 Hz, 2 H) 3.09 (s, 3 H) 3,78 (s, 2 FI) 4,06 (s, 3 H) 7.29 (s, 1 H) 7,41 (s, 1 

H) 7.57 - 7.73 (m, 1 H) 7.80 - 7.94 (ra, 2 H) 9.62 (s, I H) 10.38 (s, 1 H). 

[001839] N-(4-((34*erS~biityl-5-(2,4-dioxotetrabydropyiimidin-l(2H)-yI)-2-ii!el"hoxypheny]) e£i7ynyl)-2-

iluoro-5"methylphenyl)methanesulfosamide (compound IA-L2-JL2®), !H NMR (300 MHz, DMSO-D6) 6 
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ppm 1.36 (s, 9 H) 2.45 (s, 3 H) 2.71 (t, J=6.43 Hz, 2 H) 3.09 (s, 3 H) 3.78 (t, J=6.62 Hz, 2 H) 4.05 (s, 3 H) 

7.28 (d, J=2.57 Hzs i H) 7.36 (d, J-S.09 Hz, I H) 7.39 (d, >2.57 Hz, 1 H) 7.47 (d, J=11.03 Hz, 1 H) 9,80 

(s, 1 H) 10,37 (ss 1 H) 

[001848] N-(4-((3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin~l(2H)-yl)-2-n}ethoxypheny!) ethynyJ)-3-

cb.lofO-2-fluorophenyi)m.eth.anesiilfoiia"mide (compound IA-L2-1.21). ]H NMR (300 M'Hz, DMSO-d^) 8 

ppm 1.36 (s, 9 H) 2,71 (t J=6.43 Hz, 2 H.) 3.14 (s, 3 H) 3.78 (t, J=6.62 Hz, 2 H) 4.08 (s, 3 H) 7.31 (ds 

3=2.94 Hz, 1 H) 7.39 - 7.46 (m, 1 H) 7.48 (d, J=7.72 Hz, 1 H) 7.51 - 7.61 (m, 1 H) 10.15 (s, 1 H) 10.38 (s, 

1 H). 

[001841] N-(4-((3-ten-butyI-5-(2,4-dioxotetrahydropyrimidin-I(2H)-yI)-2-methoxyphenyl) ethynyI)-2~ 

fluoro-5-(trifli.toromethyl)phenyI)raethanesuIfoiiaraide (compound IA-L2-L22). ]H NMR (300 MHz, 

DMSO-D6) 8 ppm 1.35 (s, 9 H) 2.71 (t, J=6.62 Hz, 2 H) 3.17 (s, 3 H) 3.78 (t, J-6.43 Hz, 2 H) 4.03 (ss 3 

H) 7.32 (d, 1=2.57 Hz, 1 H) 7.37 (d, J=2.21 Hz, 1 H) 7.83 (d, J-7.72 Hz, 1 H) 7.88 (d, J-10.66 Hz, 1 H) 

10.27 (s, IH) 10.38 (s, IH) 

[001842] N-(6-((3-tert-butyl-5-(2,4-dioxotetrah.ydrop>Timidin-l(2H)-yl)-2"metho:<ypbeiiyI) ethyayl)-5-

methyIpyridin-3-yl)methanesulfonamide (compound IA-L2-1.24). lH NMR. (300 MHz, OMSO-d/,) 8 ppm 

1.36 (s, 9 H) 2.71 (t, J-6.62 Hz, 2 H) 3.13 (s, 3 H) 3.79 (t, J-6.80 Hz, 2 H) 4.07 (s, 3 H) 7.30 (d, J=2.57 

Hz, 1 H) 7.41 (d, J-2.S7 Hz, 1 H) 7.55 (s; 3 H) 8.29 (s, 1 H) 10.24 (s, 1 H) 10.38 (s, 1 H). 

1001843] N"(5-((3-tert-butyi-5-(254-dioxotetrahydropyrimidm-l(2H)-yI)-2-met'iioxyphenyl) ethynyl)-

pyridin-2~yI)methanesu!foEamide 2,2,2-tri/fluoroacetate (compound IA-L2-1.26). !H NMR (300 MHz, 

DMSO-t^) 6 ppm 1.35 (s, 9 H) 2,70 (t; J=6.62 Hz, 2 H) 3.78 (t .7=6.80 Hz, 2 H) 4.05 (s, 3 H) 7.01 (d, 

.7=8.82 Hz, 1 H) 7.27 (d, J-2,57 Hz, 1 H) 7.37 (d, J=2.57 Hz, 1 H) 7.93 (dd, J= 8.82, 2.21 Hz, 1 H) 8.50 

(s, 1 H) 10.37 (s, 1 H) 10.93 (s, 1 I-I). 

[001844] N~(4-((3-tert-b'at>'i-5-(254-dioxotetrahydropyrimidm-l(2H)-yl)-2-methoxyphenyl) ethynyl)-

naphthalen-l-yl)methanesulfonaniide (compound IA-L2-2.1). 'H NMR (300 MHz, DMSO-dfi) 8 ppm 

1.39 (s, 9 H) 2.73 (t, J-6.62 Hz, 2 H) 3.08 (s, 3 H) 3.82 (t, 1=6.62 Hz, 2 H) 4.13 (s, 3 H) 7.32 (d, J=2.57 

Hz, 1 H) 7.55 (d, J-2.57 Hz, 1 H) 7.58 (d, J-7.72 Hz, 1 H) 7.72 (m, 2 H) 7.87 (d, J=7.72 Hz, 1 H) 8.35 (d, 

J—8.82 Hz, 1 H) 8.41 (d, J=8.09 Hz, 1 H) 9.99 (s, 1. H) 10,39 (s, 1 H). 

[001845] N-(4-<(3-tert-butyI-5-(2,4-dioxo-3,4-diliydropyrimidin-l(2H)-yl)-2-metho3{yphenyt) ethynyl>3-

methylphenyl)methauiesulfonamide (compound IB-L2-1.1), !H NMR (300 Mliz, DMSO-D6) 6 ppm 1.36 

(s, 9 H) 2.46 (s, 3 H) 3.05 (s: 3 H) 4.09 (s, 3 H) 5.64 (d; J=7.72 Hz, 1 H) 7.09 (dd, J-8.27, 2.02 Hz, 1 H) 

7.14 (s, 1 H) 731 (d, J=2.57 Hz, 1 H) 7.51 (m, 2 H) 7.73 (d, J=7.72 Hz, 1. H) 10.00 (s, 1 H) 11.42 (s, 1 H) 

[001846] N-(4-((3-tert-but>'l-5-(2,4-dioxo-3>4-dil3ydropyrimidiR-l(2H)-yl)-2-methoxyphenyl)ethynyl)-3-

ch]orophenyl)methanesulfonairiide (compound IB-L2-1.2) 'H NMR (3 00 MHz, DMSO-D6) 6 ppm 1.3 6 

(s, 9 H) 3.12 (s, 3 H) 4.11 (s, 3 H) 5.65 (dd, J-7.91, 2.02 Hz, 1 H) 7.22 (dd, J-8.46, 2.21 Hz, 1 H) 7.34 (d, 
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>2.57 Hz, I H) 7.36 (d, >2.21 Hz, 1 H) 7.50 (d, >2.57 Hz, 1 H) 7.68 (d, >8.82 Hz, 1 H) 7.74 (d, 

>8.09 Hz, I Ii) 10.33 (s, 1 H) 11.42 (d, >1.84 Hz, 1 H) 

1001847] N-(4^(3-tert-butyl-5^2,4-dioxo-3,4-dihydropyrimidm-l(2H)-yI)-2-meihoxyphenyl) ethynyl}-2~ 

fkioro-5-methylphenyl)xnethanesulfonamide (compound IB-L2-1.3). !H NMR (300 MHz, DMSO-D6) 8 

ppm 1,36 (s, 9 H) 2.45 (s, 3 H) 3,09 (s, 3 H) 4.09 (s, 3 H) 5.65 (dd, >7.91, 2.02 Hz, 1 H) 7.36 (m5 2 H) 

7.48 (d, >10.66 Hz, 1 H) 7.53 (d, >2.57 Hz, 1 I-I) 7.74 (d, >7.72 Hz, 1 H) 9.81 (s, 1 H) 11,43 (d, >1.84 

Hz, 1 H) 

[001848] N-(4-((3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidm-l(2H)-yl)-2-methoxyphenyl) ethynyl)-

2,6-difliiorophenyl)metliartesulfonamide (compound EB-L2-L4). 'H NMR (300 MHz, DMSO--D6) 5 ppm 

1.36 (s, 9 H) 3,10 (s, 3 H) 4.10 (s, 3 H) 5.66 (dd,>7.72, 2.21 Hz, 1 H)7.37 (d, >2.57 Hz, 1 H) 7.46-

7.58 (m, 3 H) 7.74 (ds >8.09 Hz, 1 H)9.74 (s, 1 H) 11.44 (d, >1.84 Hz, 1 H) 

[001849] N-(4-((3-tert-butyl-5-(2,4-dioxo-3,4-dihydrapyrimidiii-l(2H)-yl)-2-metiioxyphenyl5 ethyny!)-2-

fSuoro-5-(trifluoroine&yl)phsiiyI)methanesulfonam!de (compound XB-L2-L5), !H NMR (300 MHz, 

DMSO-D6) 6 ppm 1.36 (s, 9 H) 3.17 (s, 3 H) 4.07 (s, 3 H) 5.66 (dd, >7.91,2.02 Hz, 1 H) 7.38 (d, >2.57 

Hz, 1 H) 7.50 (d, >2.57Hz, 1 H) 7.74 (d, >8.09 Hz, 1 H) 7.83 (d; >7,72 Hz, 1 H) 7.89 (d, >10.66 Hz, 

1 H) 10.28 (s, 1 H) 11.43 (d, >1.84 Hz, 1 H) 

[001850] N-(4-((3-tert-butyI~5-(2J4-dioxo-3,4-dihydropyriniidin-l(2H)-yl)-2-raethoxypheRyl) ethynyl)-3--

bydroxyphenyl)fhietliatiesulfonamid.e (compound IB-L2-L6), NMR (300 MHz, DMSO-ds) 5 ppm 

1.36 (s, 9 H) 3.04 (s, 3 H) 4.12 (s, 3 H) 5.64 (dd, *>7.72, 2.21 Hz, 1 H) 6.6S (dd, >8,46, 2.21 Hz, 1 H) 

6.88 (d. J"—1.84 Hz, 1 H) 7.26 (d, >2.57 Hz, 1 H) 7.35 (d, >8.46 Hz, 1 H) 7.41 (d, >2.57 Hz, 1 H) 7.73 

(d, >7,72 Hz. 1 H) 9.97 (s, 1 H) 10.30 (s, 1 H) 11.41 (d, >2.21 Hz, 1 H). 

|001851] methyl 2-((3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-l(2H)-yl)-2-mcthoxypheny!)-

ethyijyl)-5~(methyisulfonamido)benzoai:e (compound IB-L2-X.7). '*H NMR (300 MHz, DMSO-d6) 6 ppm 

1.37 (s, 9 H) 3.09 (s, 3 H) 3.88 (s, 3 II) 4,11 (s, 3 H) 5.65 (dd, >7.72, 2.21 Hz, 1 H) 7.32 (d, >2.57 Hz, 1 

H) 7,46 (m, 2 H) 7.74 (m> 3 H) 10.30 (s, 1 H) 11.42 (d, >1.84 Hz, 1 H). 

[001852] N-(6-((3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-l(2H)-yl)-2-me(iioxyphenyl) ethynyl)-

pyridm-3~yI)methanesulfonmriide (compound IB-L2-1.8). 'H NMR (300 MHz, DMSO-dg) 8 ppm 1.36 (s, 

9 H) 3.13 (s, 3 Ii) 4.11 (s, 3 H) 5.65 (dd, >7.91,2.02 Hz, 1 H) 7,35 (d.>2.57 Hz, 1 H) 7,53 (d,>2.57 

Hz, 1 H) 7,66 (d, >1.47 Hz, 2 H) 7.75 (d, >7.72 Hz, 1 H) §.45 (s, 1 H) 10.33 (s, 1 H) 11,43 (d,>1.84 

Hz, 1 H). 

[001853} N-(5-((3-tert-butyl-5-(2>4-dioxo-3,4-dihydropyrimidin-l(2H)-yl)-2-methoxyphenyl) ethynyl)-

pyrazin-2-yl)methanesti]fonamide (compound IB-L2-1.9). *H 'NMR (300 MHz, DMSO-dg) 5 ppm 1. .37 (s, 

9 H) 3-38 (s, 3 H) 4.12 (s, 3 H) 5.65 (dd, >8.09, 2,21 Hz, 1 H) 7.38 (d, >2.94 Hz, 1 H) 7.55 (d, >2.57 

Hz, 1 H) 7,75 (d, >7.72 Hz, 1 H) 8.32 (s, 1 H) 8.62 (d,>1.47 Hz, 1 H) 11.43 (s, 2 H). 
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[001.854] N-(3-tert-butyl-4-((3-tert-butyl-5-(2T4-dioxo-354-dihydropyrimidin-l(2H)-yl)-2-methoxy-

phenyi)ethyriyl)pheT)y])methanesuIfoiiamide (compound IB-L2-LI0). NMR (300 MHz, DMSO-d&j 5 

ppm 1.37 (s, 9 H) 1.49 (s, 9 H) 3.06 (s, 3 H) 4.08 (s, 3 H) 5.64 (ds J-7.72 Hz, 1 H) 7.13 (dd,>8,27, 2.02 

Hz, 1 H) 7.30 (dd, J-6.80, 2.39 Hz, 2 H) 7.43 (d, J=2S1 Hz, .1 H) 7.56 (d, .7=8.09 Hz, 1 H) 7.74 (d, 

,7=8,09 Hz, 1 H) 10.01 (s, i H) 11.41 (s, 1 H). 

[001855] N-(4-((3-tert-butyl-5-(2,4-dioxo-3,4»dihydropyTtmidin-l(2H)-yl)»2-msthoxypheiiyI) ethynyi)-3~ 

(morpbo!ine-4-carbonyJ)phenyl)methanesulfoiiamide (compound IB-L2-l.il). !H NMR. (300 MHz, 

DMSQ-dfi) 6 ppm 136 (s, 9 H) 3.11 (s, 3 H) 3,19 (t, J-4.92 Hz, 2 H) 3.50 (t, J=4.95 Hz, 2 H) 3.65 (m, 4 

H) 4.01 (s, 3 H) 5,65 (dd, J-7.91, 2.02Hz, 1 H) 7.13 (d, J=1.84 Hz, 1 H) 7.29 (m,2H) 7.42 (d, J=2.57 

Hz, 1 H) 7.62 (d, J=8.82 Hz, 1 H) 7.75 (d, J-8.09 Hz, 1 H) 10,28 (s, 1 H) 11.43 (d, J-1.56 Hz, 1 H). 

[001856] N-(2-((3-tert-butyl-5-(2.4--dioxo-3J4-di}iydropyrimidin~l(2H)-yl)-2-metboxyphenyl) ethynyl)-5-

(methylsiilfonamido)phenyl)acetamide (compound XB-L2-1.12). JH. NMR (300 MHz, DMSO-dc) 8 ppm 

1.36 (s, 9H)2.10 (s, 3 H) 3.07 (a, 3 H) 4,OS (s, 3 H) 5.66 (dd, J=7.72, 2.21 Hz, 1 H) 7.04 (dd, J-8.46, 

2.21 Hz, 1 H) 7.31 (d, J=2.94 Hz, 1 H) 7.53 (m, 2 H) 7-67 (s, 1 H) 7-73 (d, J-8.09 Hz, 1 H) 9.5-0 (s, 1 H) 

10.13 (s, I H) 11.44 (d, J—2,21 Hz, 1 H). 

[001857] N-(4-((5-<2,4~dioxo-3>4-dihydropyrimidm-i(2H)-yi)-3-iodo-2-methoxyphenyI)etbynyl)-3-

methylphenyl)methaiiesuIfonamjde (compound IB-L2-1.15). 'HN.MR (300 MHz, DMSO-dg) 5 ppm 2.46 

(s, 3 H) 3.06 (s, 3 H) 3.95 (s, 3 H)5.65 (dd,J-S.09, 1.47 Hz, 1 H) 7.09 (dd, 1=8.46, 2.19 Hz, 1 H)7.15 (d, 

J-l.84 Hz, 1 l-I) 7.49 (d, J=8.46 Hz, 1 H) 7.67 (d, J«2,57 Hz, 1 H) 7.73 (d, .1=7.72 Hz, 1 H) 7.94 (d, 

J=2.57 Hz, 1 H) 10.04 (s, 1 H) 11.47 (d, .26 Hz, 1 Ii), 

1001858] N-(4-((3-tert-butyl-5-(2,4-diaxo-3s4-dihydropyrimidin-l(2H)-yl)-2-methoxyphenyl) ethynyl)-

naphlbalen-l-yl)methanesiilfonamide (compound IB-L2-2.1). 'H NMR (300 MHz, DMSO-dfc) 5 ppm 

] .40 (s, 9 H) 3.08 (s, 3 H) 4,17 (s, 3 H) 5.67 (dd, J=7.91, 2.02 Hz, 1 H) 7.37 (d, J=2.57 Hz, 1 H) 7.58 (d, 

J-7.72 Hz, 1 H) 7.71 (m, 3 H) 7.78 (d, J-8.09 Hz, 1 H) 7.88 (d, J-7.72 Hz, 1 H) 8.35 (d, J-8.46 Hz, 1 H) 

8.42 (d, J=8.09Hz, 1 H) 10.00 (s, 1. H) 11.45 (d, JKL.84Hz, 1 Ii). 

[001859] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-l(2H)-yl)-2-hydroxy-N-methyl-N-phenyl-

benzamide (compoimd IA-L3-1.1) JH NMR (300 MHz, DMSO-d*) 8 1,27 (s, 9 H) 2.53 - 2.61 (m, 5 H) 

3.28 (t, Hz, 2 H) 6.69 (d, J=2.57 Hz, 1 H) 7.06 (d, J=2.57 Hz, 1 H) 7.16 - 7.25 (m, 3 H) 7.26 ~ 7,34 

(xn, 2 H) 10.22 (s, 1 H) 10.32 (s, 1 H). 

[001860] 3-tert-buty!-5-<2,4-dioxotetrahydropyrimidin-l(2H)-yl)-2-hydroxy-N-methyI-N-(4-(methyl-

sulfon.amido)phenyl)benzarnide (compound IA-L3-L2). 'H NMR (300 MHz, DMSO-dg) 6 1.28 (s, 9 H) 

2,57 (t 1=6.62 Hz, 2 H) 2.95 (s, 3 H) 3.33 - 3.45 (m, 5 H) 6.68 (d, JML10 Hz, I H) 7.08 (d, J=8.82 Hz, 3 

H) 7.14 - 7.19 (m, 2 H) 9.76 (s, 1 H) 10.21 (s, 1 H) 10.43 (s, 1 H). 

[001861] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-l(2H)-yI)-2-hydroxy-N~pheiiylbenzamide 
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(compound IA-L3-L3). LH NMR(300 MHz, DMSO d6) 8 1.39 (s, 9 H) 2.74 (t, J-6.80 Hz, 2 H) 3.79 (t, 

1=6,62 Hz, 2 H) 7.20 (t, 1-735 Hz, 1 H) 7.35 - 7.47 (m, 3 H) 7.64 (d, J-7.35 Hz, 2 H) 7.91 (d, JH2.21 Hz, 

I H) 1039 (s, 1 H) 10.45 (s, I H) 13.27 (s, 1 H). 

[001862] 3-tert-butyl-5-(2!4~dioxotetrahydropyriinidin-l(2I-I)-yl)~2-hydroxy-N-(4"(N"-methy! 

metbylsulfonamido)phenyl)benzam.ide (compound IA-L3-1.4). lH "NMR (300 MHz, DMSO-dg) 5 ppm 

1.39 (s, 9 H) 2.74 (f, 7=6.62 Hz, 2 H) 2.96 (s, 3 H) 3.24 (s, 3 H) 3.79 (t, .7=6.62 Hz, 2 H) 7.38 - 7.49 (m3 3 

H) 7.69 (d, >8.82 Hz, 2 H) 7.90 (d, 7=2.57 Hz, 1 H) 10.39 (s, 1 H) 10.51 (s, 1 H) 13.21 (s, 1 H). 

[001863] 3"tert-butyI-5-(2,4-dioxotetrahydropyrimidjn-l(2H)-yI)-2-hydroxy-N-(3-(methylsijIfon amido) 

phenyl)benzamide (compound U-L3~l,5). lR NMR (300 MHz, DMSO-d6) 8 139 (s, 9 H) 2.74 ft J-6.62 

Hz, 2 H) 3,02 (s, 3 H) 3.79 (t J=6.62 Hz, 2 H) 7.03 (d, J-7.72 Hz, 1 H) 7.30 - 7.47 (m, 3 H) 7.54 - 7.62 

(m, 1 H) 7.90 (d, J-2.57 Hz, 1 H) 9.86 (s, 1 H) 1039 (s, 1 H) 10.49 (s, 1 H) 13.20 (s, 1 H). 

[001864] 3-tert-butyl-5-(2,4-d!oxotetrahydropyrimidin-l(2H)-yl)-2-hydroxy-N-(4-(2-methyl 

propylsulfonsiiiido)phenyl}benzamide (compound L4-X3-1.7). NMR (300 MHz, DMSO~d&) 5 1.00 (d, 

J=6.62 Hz, 6 H) 139 (s, 9 H) 2.14 (add, J=19.76, 13.14, 6,80 Hz, 1 H) 2,73 (t, J=6.62 Hz, 2 H) 2.98 (d, 

i-6,25 Hz, 2 H) 3.78 (t, J=6.62 Hz, 2 H) 7.22 (d, J-8.82 Hz, 2 H) 7.40 (ds J=2,21 Hz, 1 H) 7.59 (d, JN8.82 

Hz, 2 Ii) 7.89 (d, J—2.21 Hz, 1 H) 9.80 (s, 1 H) 1039 (s, 1 H) 10.43 (s, 1 H) 1330 (s, 1 H). 

[001865] 3-tert-butyS-5-(254-dioxotetTahydropyi-imidin-l(2H)-yl)-2-]5ydroxy-N-(4-(2,2,2-trifluoro 

ethylsulfonamido)phenyl)benzamide (compound IA-L3-1.9). !H NMR (300 MHz, DMSO-ds) 5 1.39 (s, 9 

H) 2.73 (t 1=6.62 Hz, 2 H) 3.78 (t, J-6.43 Hz, 2 H) 4.52 (q, J=9.44 Hz, 2 H) 7.25 (d, J-8.82 Hz, 2 H) 

7.40 (d, 1=4.84 Hz, 1 H) 7.62 (d.: J-8.82 Hz, 2 H) 7.89 (d, J-2.21 Hz, 1 H) 10.39 (s, 1 H) 10,45 (d, J-2.57 

Hz. 2 H) 13.28 (s, I H). 

[001866] 3-tert-butyl-5-(2,4-dioxotetrahydrop>Timidin-l(2H)-yl)-2-hydroxy-N-(4-(phenylsulfon~ 

amido)phenyl)benzamide (compound IA-L3-1,10), 'H NMR (300 MHz, DMSO~d6) 5 1.37 (s, 9 H) 2.72 

(t, J=6.62 Hz, 2 H) 3.76 (t, J-6.62 Hz, 2 H) 7.11 (d, J=8.82 Hz, 2 H) 7.38 (d, 1=2.21 Iiz, 1 H) 7.48 (d, 

.1=8.82 Hz, 2 H) 7.52 - 7.64 (m, 3 I-I) 7.76 (d? >=6.62 Hz, 2 H) 7.83 (d, J=2.21 Hz, 1 H) 10.29 (s, 1 H) 

1037 (d5 J~1.84 Hz, 2 H) 13.21 (ss 1 H), 

[001.867] 3-tert-butyl-5»(2,4-dioxotetrahydropyrimidin-l(2H)-yI)-2-hydroxy-N-(3-(methyisulfon-

amidomethyl)phenyi)benzamide (compound IA-L3-l.il), !H NM.R (300 MHz. DMSO-d6) 8 139 (s, 9 H) 

2.74 (t, 1=6.62 Hz, 2 H) 2.89 (s, 3 H) 3.79 (t, J-6,62 Hz, 2 H) 4.18 (d, J-6.62 Hz, 2 H) 7.18 (d, J=7.72 

Hz, 1 II) 7.35 - 7.43 (m, 2 H) 7.57 - 7.66 (m, 3 H) 7.93 (d, >2.21 Hz, 1 H) 1039 (s; 1 H) 10.49 (s, X H) 

13.27 (s, IH). 

[001868] 3-tert-b\ityl-5-(2!4-dioxotelTahydropyrimidin-l(2H>yl)-2-hydroxy-N-(4-(phenylmetliyl-

sulfonamldo)pheny!)benzamjde (compound IA-L3-1J2). NMR (300 MHz, DMSO-da) 5 5.39 (s, 9 H) 

2.74 (t, J-6.S0 Hz, 2 H) 3.79 (t, 1=6.62 Hz, 2 H) 4.47 (s, 2 H) 7.22 (d, J-8.S2 Hz, 2 II) 7.26 - 733 (m, 2 
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H) 7.34 - 7.44 (m, 4 H) 7.60 (d, J«8.82Hz> 2 H) 7.90 (d5 J=l.iO Hz, 1 H) 9.87 (s, 1 H) 10.39 (s, 1 H) 

10.44(8, IH) 33.32 (s, 1 H). 

[001869] 3-tert-butyl-N-(4-(3,5-dimethylisoxazole^-sulfonamido)pbenyl)-5-(2,4-dioxotetrahydro-

pyrimidin-l(2H}-yI)-2-hydroxybenzaiiiide (compound JA-L3-I.13), SHNMR (300 MHz, DMSO-de) 5 

1.38 (s, 9 H) 2.22 (s, 3 H) 2.44 (ss 3 H) 2.73 (t, J=6.62 Hz, 2 H) 3.77 (t, J-6.43 Hz, 2 H) 7.13 (d, J=8.82 

Hz, 2 H) 7.40 (d, J=2.21 Hz, 1 H) 7.59 (d, J=8.82 Hz, 2 H) 7.87 (d, J=1.84 Hz, 1 H) 10.38 (s, 1 H) 10.40 

(s, IH) 10,45 (s, 1 H) 13.19 (s, 1 H). 

[00187?)} 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-l(2H)-yl)-2-hydroxy-N-(4-(2-inorphoUno 

ethylsulfonamido)phenyl)benzamide (compound IA-L3-1.14), *H NMR (300 MHz, DMSO-df,) 5 1.39 (s. 

9 H) 2.25 - 2,37 (m, 4 H) 2.63 - 2.81 (m, 4 H) 3.20 - 3.29 (m, 2 H) 3.44 - 3.53 (m, 4 H) 3.78 (t, J=6.80 Hz, 

2 H) 7.25 (d, 1=8.82 Hz, 2 H) 7.40 (d, J=2.21 Hz, 1 H) 7.59 (d, J=9.19Hz, 2 H) 7.89 (d, J=2.57 Hz, i H) 

9.83 (s, 1 H) 1039 (s, 1 H) 10.44 (s, 1 H) "1330 (s: 1 H). 

[001871] 2-(4-(3-tert-butyl-5-(214-dioxotetrahydropyrimidin-l(2H)-yI)-2-liydroxybenzamido) phenyl)-

acelic acid (compound IA-JL3-1.1S). JH NMR (300 MHz, DMSO-d6) 5 1.39 (s, 9 H) 2.73 (t5 J=6.62 Hz, 2 

H) 3.57 (s, 2 H) 3.78 (t, J=6.80 Hz, 2 H) 7,28 (d, J=8.46 Hz, 2 H) 739 (d, J=0.74 Hz, 1 H) 7.58 (d, J=8.46 

Hz, 2 H) 7.90 (s, 1 H) 1038 (s, 1 H) 10.44 (s,1 H) 1234 (s, 1 H) 13.31 (s, 1 H). 

[001872] 3-tert-butyl-5-(2,4niioxotetrahydropyrimidin-l(2H)-yl)~2-hydroxy-N-(4-(N-methyl 

suIfamoylmethy!)phenyl)benzamide (compound IA-L3-1..16). 'H NMR (300 MHz, DMSO-d^) 5 2.50 (s, 

9 H) 2.58 (d, J—5-15 Hz, 3 H) 2.74 (t, J=6.80 Hz, 2 H) 3.79 (t J--6.62 Hz, 2 H) 433 (s, 2 H) 6.95 (q, 

J-4.78 Hz, 1 H) 7.36 - 7.44 (m, 3 H) 7.66 (d, J-8.82 Hz, 2 Ii) 7.91 (d, J-2.21 Hz; 1 H) 10.39 (s, 1 H) 

10,49 (s, I H) 13,25 (s, 1 H). 

[001873] 3-tert-butyl-N-(4-(cyanomctlioxy)phenyl)-5-(2,4-dioxotetrahydropyrimidin-l(2H)-yl)-2-

liydroxybenzamide (compound IA-L3-1.17). !HNMR (300 MHz, DMSO-D6) 5 ppm 139 (s, 9 H) 2.73 

(t, 1=6,62 Hz, 2 H) 3.79 (t J=6.80 Hz, 2 H) 5.18 (s, 2 H) 7.08 (mt 2 H) 7.40 (d, J-2.57 Hz, 1 H) 7.60 (m, 

2 H) 7.89 (d, 1=2.21 Hz, 1 H) 1039 (s, 1 H) 10.44 (s, 1 H) 13.33 (sE 1 H) 

[001874] N-(4-(2-ammo-2-oxoethoxy)phen,yl)-3-tert-butyl-5-(2s4-dioxotetrahydropyrimidia-l(2H)-yl)-2" 

hydroxybenzamide (compound IA-L3-1.18). XH NMR (300 MHz, DMSO-D6) 5 ppm 1.39 (s, 9 H) 2.73 

(t, J=6.62 Hz, 2 H) 3.78 (t, J=6.8G Hz, 2 H) 4.43 (s, 2 H) 6.97 (m, 2 H) 7.40 (m, 2 H) 7.53 (m, 3 H) 7.89 

(d: J=2,21 Hz, 1 H) 10.40 (m, 2 H) 13.41 (s, 1 H) 

[001875] 3-t©rt-butyl-5-(2,4-dioxotetrahydropyrimidin-l(2H)-yl)-2-hydroxy-N-(2-(methyI 

sulfonyl)phenyl)benzamide (compound IA-L3-L20). !H NMR (300 MHz, DMSOd6) 5 1.39 (s, 9 H) 2.74 

(t, J=6.62 Hz, 2 H) 3.27 (s, 3 H) 3.78 (t, J=6.62 Hz, 2 H) 7.45 (d, J=U7 Hz, 1 H) 7.57 - 7,66 (m, I H) 

7.77 (d, 1=1.84 Hz, 1 H) 7.81 - 7.89 (m, 2 H) 8.02 (d, J-7.72 Hz, 1 H) 10.40 (s, 1 H) 10.64 (s, 1 H) 12.99 

(s, 1 H). 

344 



[001876] 3-ter[-butyI-5-(2?4-dioxotetrahydropyrimidiii-l(2H)-yI)-2-hydroxy-N-(4-(rnefhyl 

sulfonyl)phenyl)benzarnide (compound IA-L3-L21). 5H NMR (300 MHz, DMSO-d6) 5 1.40 (s: 9 H) 2,74 

(f, J-6.62 Hz, 2 H) 3,22 (s, 3 H) 3.79 (t, J-6.80 Hz, 2 Ii) 7.44 (d, J-2.21 Hz, 1 H) 7,92 (d, J-2.2I Hz, 1 

H) 7,96 (s, 4 H) 10,41 (s, 1 H) 10.75 (s, 1 R) 12.89 (s, 1 H). 

|001877] 3-fcer£-butyl-5-(2(4-dioxotetrahydropyrimidin-1(2H}-yl)-2-hydroxy-N-(2-sulfamoyi 

pheny!)benzamide (compound IA-L3-1.22). !HNMR (300 MHz, DMSO-d6) 5 1.40 (s: 9 H) 2.74 (t, 

J-6.62 Hz, 2 H) 3,78 (t, J-6.62 Hz, 2 H) 7.39 - 7.49 (ra, 2 H) 7.61 - 7,74 (m, 4 H) 7.93 (d, J=8.09 Hz, 1 

H) 8.01 (d; .1=8.09 Hz, 1 H) 10.39 (s, 1. H) 10.42 (s, 1 H) 12.93 (s; 1 H). 

[§01878] 3-l:ert-butyl-5-(2,4-dioxotetraliydropyriraidiii-i(2H)-yl)-2-methoxy-N-pheiiyIbcnzamide 

(compound IA-L3-1.24). JHNMR (300 MHz, DMSO-d6) 5 1,37 (s, 9 H) 2.71 (t, J-6,80 Hz, 2 H) 3.70 -

3.86 (m.j 5 H) 7,10 (t, J-7.35 Hz, 1 H) 7.24-7.44 (m, 4 H) 7.73 (d, J=7.35 Hz, 2 H) 10.36 (s, 1 H) 10.39 

(s, 1 H). 

[001879] 3-teit-butyI-N-[4-(methanesuIfonyI-methyl-amino)-phenyl]-2-rnethoxy-5-(3-methyl-2,4-dioxo-

tetrahydro-pyrimidin-l ~yi)~benzamide (compound XA-L3-1.25). 'H NMR (300 MHz, DMSO-D6) 5 ppm 

1.37 (s, 9 H) 2.84 (t, 1=6.80 Hz, 2 H) 2.94 (s, 3 H) 3.04 (s, 3 H) 3.22 (s, 3 H) 3.71 - 3.81 (m, 5 H) 7.30 (d, 

1-2.57 Hz, 1 1-1) 7.35 (d, J-2.57 Hz, 1 H) 7.39 (d, J=8.82 Hz, 2 H) 7.75 (d, J-8.82 Hz, 2 H) 10.51 (s, 1 H) 

[001880] 3-tert»biJtyl.-2"methoxy~5-(3-methyl--2,4-dioxotetrahydropyTimidin-l(2H}-yl)-N"(4-(H-

methylrnethylsu!fonamido)phenyl)benzamide (compound IA-L3~i.26). 'H NMR (300 MHz, DMSO-d6) 5 

1.37 (s, 9 H) 2.84 (t, J-6.80 Hz, 2 H) 2.94 (s, 3 H) 3.04 (s; 3 H) 3.22 (s, 3 H) 3.71 - 3.81 (in, 5 H) 7.30 (d, 

J=2.57 Hz, 1 H) 7.35 (d, J-2.57 Hz, 1 H) 7.39 (d, J=8.82 "Hz, 2 H) 7.75 (d, J=8.82 Hz, 2 H) 10.51 (s, 1 H), 

[001881] 3-teit-butyl-5~(2,4-dioxotetrahydropyrimidm-l(2H)-yl)-lNT-(2-ethyi.phenyI}-2-meihoxy 

benzamide (compound 5A-L3-1.28). 

[001882] 2-(4-(3-tert"butyl-5-(2J4-dioxotetra.hydropyrimidin-l(2H)-yl)-2-methoxybenzamido) phenyl)-

acetic acid (compound IA-L3-1.30). lH NMR (300 MHz, DMSO-dg) 5 1.37 (s, 9 H) 2.71 (t J-6.62 Hz, 2 

H) 3.53 (sp 2 H) 3,73 - 3.82 (m, 5 H) 7.23 (d, J-8.46 Hz, 2 H) 7.28 (d, J-2.57 Hz, 1 H) 7.33 (d, 1 H) 7.66 

(d, J=8.46 Hz, 2 H) 10.35 (s, 1 H) 10.37 (s, 1 H) 12.29 (s, I H). 

[001883] 3~tert~butyi"5-(2J4--dioxotetrahydropyrimidin-i(2H)--yI)-2-methoxy-N-(4-(N-methyI snifkmoyl 

metb.yl)phenyl)benzamide (compound IA-O-1.31). 'H NMR (300 MHz, DMSO-dc,) 8 1.37 (s, 9 H) 2.58 

(d, 1=4.78 Hz, 3 H) 2.71 (t, J-6.62 Hz, 2 H) 3.72 - 3.84 (m, 5 H) 4.29 (s, 2 H) 6.89 (q, 1=4.78 Hz, 1 H) 

7.29 (d, 1=2.57 Hz, 1 H) 7.31-7.40 (m, 3 H) 7.72 (d, J-S.46 Hz, 2 H) 10.36 (s, 1 H) 10.46 (s, 1 H). 

[001884] 3-tert-but}'l-5-(2,4-dioxo-tetrahydro-pyrimidm-l-yi)-2-methoxy-N-(4-trifliioromethyI-phenyI)-

benzamide (compound LA-L3-1.32). 

[001885] 3-tert-butyI-5-(2,4-dioxotetrahydropyrimidin-l(2H)-yl)-N-(4-hydroxypher!iyI>2-

methoxybenzamide (compound IA-L3-133). lH NMR (300 MHz, DMSO-d6) 8 ppm 1.37 (s, 9 H) 2.71 (t5 
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1=6,62 Hz, 2 H) 3.76 (s, 3 H) 3.76 - 3.82 (m} 2 H) 6.73 (d, 1=8.82 Hz, 2 H) 7.25 (d, J-2.57 Hz, 1 H) 731 

(d, J"2.57 Hz, 1 H) 7.50 (d, 3=9.19Hz, 2H) 9.25 (s, I H) 10.11 (s, 1 H) 10.35 (s, 1 H). 

[00I8S6J 3-tert-but>'l-5-(2.4-dioxo-tetrahydro-pyrimidin-l-y3)-2-metho>;y-N-(2-mefhoxy-phenyl)-

benzamide (compound IA-L3-1.34), 

[001887] 3-tert-butyI-5-(2,4-dioxo>tetrahydro-pyrimiditi-]-yl)-2-methoxy-N-(3-methoxy-phenyi}-

benzamide (compound IA-L3-1.35). 

[001888] 3-teit-butyl-5-(2.4-dioxo~tetrahydro-pyrimidin-l-yl)-2-!nethaxy-N-(4-raethoxy-phenyl)-

benzamide (compound XA-3L3-J.36). 

[001889] 3-tert-butyI-5-(2,4-dioxo-tetrahydro-pyrimidin-l~yi)-N-(2-ethoxy-phenyi)-2-metlioxy-

benzamide (compound IA-L3-1.37). 

[001890] 3-te.rt-butyl-lSI-(4-(cya.nometboxy)phenyl)-5»(2,4-dioxotetrahydropyrimidm-l(2H)-yl)-2-

metlioxybenzainide (compound IA-L3-1J8). 'H NMR (300 MHz, DMSO-D6") 5 ppm 1.37 (s, 9 H) 2,71 

(t 1=6.62 Hz, 2 H) 3.76 (m, 5 H) 5.15 (s, 2 H) 7.07 (m, 2 H) 7.29 (d, J=2.94 Hz, 1 H) 7.33 (d, J—2.57 Hz, 

1 H) 7.69 (m, 2 H) j 0.35 (m, 2 H) 

[001891] N~(4~(2~amino~2-oxoeth.oxy)phenyl)~3-tert-butyI~5-(2,4-dioxotetrabydropyrimidm-l(2H)-yl)-2-

methoxybenzamide (compound IA-L3-1.39). JH NMR (300 MHz, DMSO-D6) 5 ppm 1.37 (s, 9 H) 2.71 

(t, 1=6.80 Hz, 2 H) 3.78 (m, 5 I-I) 4.40 (s, 2 H) 6.95 (m, 2 H) 7.27 (d, J=2.57 Hz, 1 H) 7.32 (d, 1=2.57 Hz, 

1 H) 7.39 (s, 1 H) 7.51 (s, 1 H) 7.64 (m, 2 H) 10.26 (s, I H) 10.35 (s, 1 H) 

[001892] 3-ter£-butyl-5-(2,4-dioxo-tetrahydro-pyrimidin-l-y])-2-methoxy-N-(4-trifIuoromethoxy-

phenyl)-benzamide (compound IA-L3-1.40). 

[001893] 4-(3-tert-butyl-5~(2,4-dioxotetrahydropyrimidm-l(2H)-yI)-2-metlioxybenzamido)phenyl 

methaiiesulfonate (compound IA-L3-1.41). !H NMR (300 MHz, DMSO-d*) 8 1.37 (s, 9 H) 2.72 (t, i-6.62 

Hz, 2 H) 3.43 (s, 3 H) 3.73 - 3.S3 (m, 5 H) 730 (d, J-2.94 Hz, 1 H) 7.33 - 7.39 (m, 3 H) 7.82 (d, 1=8.82 

Hz, 2 H) 10.36 (s, 1 H) 10.58 (s, 1 H). 

{003894} N-(4-acety]pheny])-3-tert-butyl-5-(2;4-dioxoteirahydropyrimidin-] (2H)-yj)-2~methoxy-

benzamide (compound IA-L3-1.42). !HNMR (300 MHz, DMSO d6) 5 ppm 1,38 (s, 9 H) 2.71 (t, J=6.62 

Hz, 2 H) 3.75 (s, 3 H) 3.7B (1, 1=6.62 Hz, 2 H) 6.02 (s, 1 H) 6.55 (d, 1-8.82 Hz, 1 H) 7.34 (dd, 1=11.77, 

2.57 Hz. 2 H) 7.66 (d, 1=8.82 Hz, 1 H) 7.83 - 7.92 (m, 2 H) 7.92 - 8.04 (m, 2 H) 10.37 (s, 1 H) 10.75 (s, 

IH). 

[001895] ethyl 3-(4-(3-tert-butyl-5-(254-dioxotctrahydropyrimidin-l(2H}-yl)-2-metb.oxybeiizarnido) 

phenyI)-3--oxopropanoats (compound IA-L3-1.43). 'H NMR (300 MHz, DMSO d6) S ppm 1.19 (t, 1=7. S 7 

Hz, 3 H) 1.38 (s, 9 H) 2.71 (t, J-6.62 Hz, 2 H) 3.61 - 3.83 (m, 5 H) 4,06 - 4.20 (m, 4 H) 7.35 (dd, 

J=12.13( 2.57 Hz, 2 H) 7.84-7,91 (m, 2 H) 7.96 - 8.06 (m,2H) 10,37 (s, I I~I) 10.80 (s, 1 H). 

[0018961 3-teit-butyi-N-(3-carbamoyI-phenyI}-5-(2J4-dioxo-tetrabydro-pyrimidm-l-y()-2-methoxy-
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benzamide (compound IA-L3-L44). 

[G01B97] 3-te!t-batyl-5-(234-dioxo-tetrahydro-pyrimidEn~I-yl)-N~(4-flaoro-plieiiyl}-2-mathoxy-

benzamide (compound IA-L3-1.45). 

[001898} 3~tert-butyl-N-(4-chIoro-phenyl)-S-(2,4-dioxo-tetrahydro-pyrimidin-I-yI)-2-methoxy-

benzamide (compound 1A-L3-1.46). 

[001899] N-(4-acBtamictopheny[)-3-tert-butyl-5-(2,4'-dioxotetrahydropyrimidin-l(2H}-yl)-2-mei:hoxy-

benzamide (compoimd 1A-L3-1.47). ^NMR (300 MHz, DMSO d6) S 10.35 (s, 1 H), 10.31 (s, 1 H), 

9.91 (s, 1 H), 7.59 - 7.72, (m, 2 H), 7.41 - 7.59 (m, 2 H), 7.33 (d3 J=2.57 Hz, 1 H), 7.28 (d, .1=2.94 Hz, 1 

H), 3.58 - 3.93 (m: 5 H).„ 2.71 (t, J=6.62 Hz, 2 H), 2.03 (s; 3 H), 1.37 (s, 9 H). 

[001900] 2-(4-(3-tert-btrtyl-5-(2,4-dioxotetrahydropyrimidin-l(2H)-yl)-2-methoxybenzamido) phenyl-

amrao)-2-oxoethyI acetate (compound IA-L3-I.48). !HNMR (300 MHz., DMSO 66} 5 10.35 (s. 2 H): 

10.06 (s, 1 H), 7.64-7.76 (m, 2 H), 7.54 (ds 3-9,19 Hz, 1 H), 7.33 (d, J=2.57 Hz, 1 H), 7.28 (d, J=2.94 

Hz, 1 H). 4,63 (s, 2 H), 3.60 - 3.90 (m, 5 H), 2.71 (t, J-6.62 Hz, 2 H), 2.12 (s, 3 H), 1.39 (s, 9 H). 

[0019011 Methyl 4-(3-tert-butyl-5-(2,4-dioxotetrahydropyrLmidin-i(2H}-yI)-2-methoxybenzamido) 

phenyicarbamate (compound IA-L3-I.49). !H NMR (300 MHz, DMSO d6) 8 10.35 (s,, 1 H), 10.28 (s, 1 

H), 9.59 (s, 1 H), 7.62 (d, J=9.19 Hz, 2 H), 7.41 (d, 1=8.82 Hz, 2 H), 7.32 (d, J=2.94 Hz, 1 H), 7.27 (d, 

J=2.57 Hz, 1 H), 3.69 - 3.88 (ra, 5 H), 3.66 (s, 3 H), 2.71 (t, J=6.80 Hz, 2 H), 1.37 (s, 9 H). 

[001902] Tert-butyl 4-(3-tert-butyl-5-(2,4-dioxotelrahydropyriraidin-l(2H)-yl)-2-methoxybenzamido)-

phenytabamate (compound IA-L3-1,50). ]H NMR (300 MHz, DMSO d6) 5 1.37 (s, 9 H) 1.47 (s, 9 H) 

2.71 (t, J-6.62 Hz, 2 H) 3.71 - 3.84 (m, 5 H) 7.27 (d, J-2.57 Hz, 1 H) 7.32 (d, >2.94 Hz, 1 H) 7.40 (d, 

J=8.S2 Hz, 2 H) 7.59 (d, J-8.82 Hz, 2 H) 9.29 (s, 1 H) 10.25 (s, 1 H) 10.35 (s, 1 H), 

[001903] 3-tert-butyl-5~(2,4-dioxotetrabydropyrimidm-l(2H)~yl}-2-metlioxy»'N"(4»(2--methylpropyl-

suifonamido)phenyi)benza.mide (compound IA-L3-i .52). iH NMR (300 MHz, DMSO d6) 5 0.99 (d, 

I"6,62Hz, 6 H) 1.37 (s, 9 H) 2.03 - 2.25 (m? 1 H) 2.71 (t, T-6,80 Hz, 2 H) 2.94 (d, 3=6.25 Hz, 2 H) 3.69 -

3,84 (m, 5 H) 7.18 (d, J-8.82 Hz, 2 H) 7.28 (d, J-2.57 Hz, 1 H) 7.33 (d, J-2.57 Hz, 1 H) 7.67 (d, J-8.82 

Hz, 2 H) 9,66 (s, I. H) 10.36 (s, 1 H) 10.37 (s, 1 H). 

[001904] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-i(2H)-yl)-N-(4-(2-hydroxyethylsuIfonamido) 

phenyl)~2-methoxybenxamide (compoimd IA-L3-1.53). ]H NMR (300 MHz, DMSO-D6) 5 1,37 (s, 9 H) 

2,71 (t, J=6.801-iz, 2 H) 3.19 (t, J=6.80 Hz, 2 H) 3.69 - 3.86 (ra, 7 H) 4.93 (t, J=5.70 Hz, 1 H) 7.20 (d, 

1=8.82 Hz, 2 H) 7.28 (d, J-2.94 Hz, 1 H) 7.33 (d, J-2.57 Hz, 1 H) 7.63 (d, J-8.82 Hz, 2 H) 9.60 (s, 1 

H) 10.36 (s, 1 H) 10,38 (s, 1 H) 

[001905] 3"tert-butyl~5-(2,4~dioxotetrahydropyrimidin-l(2H)-yl)-2-niethoxy-N-(4-(2~methoxyeihyl 

suIfonaraido)phenyt)benzamide (compound 3A-L3-1.54). rB NMR (300 MHz. 'DMSO do) S 1.37 (s, 9 H) 

2.71 (t, 1=6.62 Hz. 2 H) 3.21 (s, 3 H) 3.25 - 3.31 (m, 2 H) 3.66 (t J-6.07 Hz, 2 H) 3.71- 3.83 (m, 5 H) 
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7.19 (d, >8.82 Hz, 2 H) 7,28 (d, >2.57 Hz, 1 H) 7.33 (d, >2.57 Hz, 1 H) 7,67 (d, >8.82 Hz, 2 H) 9.67 

(s, 1 H) 10.35 (s, 1 H) 10.37 (s, 1 H). 

|901906J 3-tert-butyi-5-(2,4-diaX0tetrahydr0pyrimidin-](2H)-yl)-2-melh0X3'-N-(4-(2;,2.2"ttjflu0r0'-

ethylsulfonamido)pheiiyI)benzarnide (compound 1A-L3-1.55). NMR (300 MHz, DMSO d6) 6 1.37 (sf 

9 H) 2.71 (t, 1-6.62 Hz, 2 B) 3.71 - 3,85 (m, 5 H) 4.46 (q, >9.93 Hz: 2 H) 7.20 (d, >8.82 Hz, 2 Ii) 7.28 

(d, >2.57 Iiz, 1 H) 7,33 (d, >2.57 Hz, 1 H) 7.70 (d, >8.82 Hz, 2 H) 10.32 (s, 1 H) 10.36 (s, 1 H) 10.4] 

(s, 1 H). 

[001907} N-(4-(2-(bis(2-hydroxyethyl)amino)etliyisu]fonamido)phen3'l)-3-tert-butyl-5-(2,4-dioxo-

tetrahydropyrimidm-] (2H)-yI)-2-mctlioxybenzamide (compound IA-L3-1.56). JH NMR (300 MHz, 

DMSO d6) 6 1.37 (s, 9 H) 2.44 - 2,43 (ra, 2 H) 2.71 (t >6.62 Hz, 2 H) 2.90 - 2.96 (m, 2 H) 3.18 (dd, 

>9.01, 5.70 Hz, 2 H) 3.35 - 3.41 (m, 4 H) 3.73 - 3.81 (m, 5 H) 4.41 (s5 2 H) 7,20 (d, >8,82 Hz, 2 H) 7.28 

(d, 1-2.57 Hz, 1 Ii) 7.33 (d, >2.57 Hz, 1 H) 7,68 (d, >9.19 Hz, 2 H) 9.65 (s, 1 H) 10.35 (s, 1 H) 10.38 

(s, 1 H), 

[(KI-1908] 34ert-butyl"5-(2:4-dioxotelTahydropyrimidin-l(2H)-yI)-2-methoxy-N-(4-(phenylmethyl-

sulfonamido)phenyl)benzamide (compound IA-L3-L57). JHNMR (300 MHz, DMSO~d6) 8 1.38 (s, 9 H) 

2.72 (t, JM5.62 Hz, 2 H) 3.72 - 3.84 (m, 5 H) 4.43 (s, 2 H) 7.18 (d, J-8.82 Hz, 2 H) 7,25 - 7.41 (ra, 7 H) 

7.68 (d; >8.82 Hz. 2 H) 9,75 (s, 1 H) 10.36 (s, I H) 10.38 (s, 1 H). 

[001909] 3-tert-butyl-5-(2,4-dioxotetrahydropyriraidin-l(2H)-yl)-2-methoxy-N-(4-(2-morphoImoethyl 

sulfonamido)pheny!)b6nzamide (compound IA.-L3-L58), XE KMR. (300 MHz, DMSO-d6) S1.37(s,9 H) 

2.28 - 2.35 (m, 4 H) 2,63 - 2.75 (m, 4 H) 3.20 - 3.28 (m, 2 H) 3.46 - 3.54 (m, 4 H) 3.72 - 3.82 (m, 5 H) 

7.20 (d, >8.82 Hz. 2 H) 7.28 (d, >2.57 Hz, 1 H) 7.33 (d, >2.57 Hz, 1 H) 7.68 (d, >8.82 Hz, 2 H) 9,70 

(s, iH) 10.35 (s, 1 H) 1037 (s, 1 H), 

[001910] 3-tert-batyl~N-[4-(3,5~dimetbyl-isoxazole-4-sulfoisylainiiio)-phenyI]-5-(2,4-dioxo-tetrahydro-

pyrimidm-l-yI)-2-methoxy-benzamide (compound IA.-L3-1.59). !H NMR (300 MHz, DMSO-D6) 5 ppm 

1.38 (s, 9 H) 2.22 (s, 3 H) 2.44 (s, 3 H) 2.73 (t, >6.62 Hz, 2 H) 3.77 (t, >6.43 Hz, 2 H) 7.13 (d, >8.82 

liz, 2 H) 7.40 (d, >2.21 Hz, 1 H) 7.59 (d, >8.82 Hz, 2 H) 7,87 (d, >1.84 Hz, 1 H.) 1038 (s, 1 H) 10.40 

(s,lH) 10.45 (s, I. H) 13.19 (s, 1 H) 

[001911] 3-tert-butyl-5-(294-dioxotetrahydropyrimidin-l(2H)-yL)-2-methoxy-N-(4-(phenylsulfonamido) 

phenyObenzamide (compound IA-L3-1.60). !Ii NMR (300 Mliz, DMSQ~d6) S 1.35 (s, 9 H) 2.70 (t 

>6.62 Hz, 2 H) 3.71 (s, 3 H) 3,75 (t, >6.62 Hz, 2 H) 7.05 (d, >8.82 Hz, 2 Ii) 7.24 (d, >2.57 Iiz, 1 H) 

7.31 (d, >2.57 Hz, 1 H) 7.51-7.64 (m, 5 H) 7.70 - 7.80 (m,2H) 10.17 (s, 1 H) 10.31 (s, 3 H) 10.34 (s, 1 

H). 

[001912] 3-tert-bulyl-5-(2.4-dioxoteti-ahyd.ropyrimidiii-l(2H)-yl)-2-methoxy-N-(4-(]N-methyliTietliyl 

su]fonamido)phenyl)ben2amide (compound 1A-L3-L62). lH NMR {300 MHz, DMSO-dg) 5 ppm 1.37 (s, 
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9 H) 2.71 (t, >6.62 Hz, 2 H) 2.94 (s, 3 H) 3.22 (s, 3 H) 3.73 - 3.84 (in, 5 H) 7.29 (d5 >2.57 Hz, I H) 7.34 

(d, >2.57 Hz, 1 H) 7.40 (ds >8.82 Hz, 2 H) 7.75 (d, >8.82 Hz, 2 H) 10.36 (s, 1 H) 10.50 (S> 1 H). 

[001913] 3-tert-butyI-5-(2;4-diaxDtetrahydropyrimidin-l(2H)-y!)-N-(4-0sr-ethylmethyisulfonamido) 

phenyl)-2-methoxybenzamide (compound IA-L3-1.63), IHNMR (300 MHz, DMSO d6) 5 ppm 1.01 (tf 

>6.99 Hz, 3 H) 1.38 (s, 9 H) 2.72 (t: >6.62 Hz, 2 H) 2.97 <s, 3 H) 3,64 (d5 >7.35 Hz, 2 H) 3.74 - 3.83 

(ra, 5 H) 7.22 - 7.48 (m, 4 H) 7.77 (d, >8.82 Hz, 2 H) 10.36 (s, 1 H) 10.53 (s, 1 H). 

[001914] (N-(4-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-l(2H)-yl)-2-inethoxybenzamido)phenyl) 

methylsu3fonamido)methyI pivalate (compound IA-L3-1.65). *H NMR (300 MHz, DMSO-D6) 8 ppm 

1.19 (s, 9 H) 1.38 (s, 9 H) 2.71 (t, >6.62 Hz, 2 H) 3.17 (s, 3 H) 3.74 - 3.82 (m, 5 H) 5.56 (s, 2 H) 7.30 (d, 

J—2.57 Hz, 1 H) 7.35 (d, >2.57 Hz, 1 H) 7.41 (d, >8.82 Hz, 2 H) 7.80 (d, >8.82 Hz, 2 H) 10.36 (s, 1 H) 

10.58 (s, IH) 

[001915] 3-teit-bulyI-N-(4-(N-(cyclopropylmethyl)methylsulfoRamido)phenyl)-5-(254-dioxotetrahydro 

pyrimidin-l(2H)-yl)-2-methoxybenzamide(compound XA-3L3-1.66). lH NMR (300 MHz, DMSO-ds) 5 

ppm 0.09 (d,>4.78 Hz, 2 H) 0.40 (d,>7.72 Hz, 2 H) 0.84 (d, 1 H) 1.38 (s, 9 H) 2.72 (t,>6.43 Hz, 2 H) 

2.97 <Sj 3 H) 3.47 (d, >6.62 Hz, 2 H) 3.68 - 3.88 (m, 5 H) 7.19 - 7.54 (m, 4 H) 7.77 (d, >8,82 Iiz, 2 H) 

10.36 (s, IH) 10.53 (s, IH). 

[001916] 3-teit-butyl-5-(2,4-dioxotetTaliydropyrimidin-l(2H)-yi)-2~raelhoxy-N~(4-(N-(4-inethox)'--

ben2yl)methyIsuIfonamido)phenyI)benzaraide (compound IA-L3-1.67). !H NMR (300 MHz, DMSOd6) 

5 ppm 1.36 (s, 9 H) 2.64 - 2.79 (m, 2 H) 3.06 <s, 3 H) 3.69 (s, 3 H) 3.76 (s, 3 H) 3.75 - 3.83 (m, 2 H) 4.75 

(s, 2 H) 6.83 (d, J—8.46 Hz, 2 H) 7.16 (d, >8,46 2 H) 7.24 - 7.39 (m, 4 H) 7.65 (d, >8.82 Hz, 2 H) 

10.35 (s, 1 H) 10.45 (s, 1. H). 

{001917] 3-teri-butyi-5-(2,4-dioxoietrahydropyrimidin-l(2H)-yl)-2~methoxy-N-(4-(N-(methylsuifonyl) 

propionamido)phenyI)bsnzamide (compound 1A-L3-1.70). ]H NMR (300 MHz, DMSQ-D6) 5 ppm 0.93 

(t, >7.35 Hz, 3 H) 1.38 (s, 9 H) 2.12 (q, >7.35 Hz, 2 H) 2.72 (t, >6.62 Hz, 2 H) 3.52 (s, 3 H) 3.78 (m, 5 

H) 7.31 (d, >2.57 Iiz, 1 H) 7.36 (d, >2.57 Hz, I H) 7.44 (d, >8.46 Hz, 2 H) 7,83 (ds >8.82 Hz, 2 H) 

10.37 (s, 1 H) 10.64 (s, 1 H) 

[001918] 3-tert-butyl-5-(2,4-dioxotetraliyd.ropyriinidin-l(2H)-yl)-2-methoxy-N-(4-(N-(methylsulfonyl) 

butyramido)phenyI)benzamide (compound IA-L3-1.71). !HNMR (300 MHz, DMSO-D6) 8 ppm 0.79 (t, 

>735 Hz, 3 H) ].38(s, 9 H) 1.48 (m, 2 H) 2.09 (t >7.17 Hz, 2 H) 2,72 (tf >6.62 Hz, 2 H) 3,52 (s, 3 H) 

3.78 (m, 5 H) 732 (d, >2,57 Hz, 1 H) 736 (d, >2.57 Hz, 1 H) 7.43 (d, >8.82 Hz, 2 H) 7.83 (d, >8.82 

Hz, 2 Ii) 10.37 (s, 1 H) 10.65 (s, 1 H) 

[1)01919] 3-tert-butyl-5-{2,4-dioxotetrahydropyrimidin-l(2H)-yl)-2-metboxy-N-(4-(N-(methyIsulfonyl) 

lsobutyraiiiido)pheiiyl)benzamide (compound IA-L3-1.72). *HNMR (300 MHz, DMSO-D6) 5 ppm 0,99 

(d: >6.62 Hz, 6 H) 138 (s, 9 H) 2.29 - 2.41 (m, 1 H) 2,12 (t, >6.62 Hz, 2 H) 3.51 (s, 3 H) 3.75 - 3.83 (m, 
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5 H) 7.32 (d, 1=2.57 Hz, 1 Ii) 7.36 (d, >2.57 Hz, 1 H) 7.4B (d, >8.82 Hz, 2 H) 7.84 (d, >8.82 Hz, 2 H) 

10.37 (s, 1 H) 10.66 (s, I. H) 

[0019201 Methyl 4-(3-tert-butyl-5-(214-dioxotetrahydropyrimidin-i(2H)-yl}-2-methoxybenzamido) 

phenyl(methyIsulfonyl)caitamate (compound XA-I3-3.73). SHNMR (300 MHz, DMSG-D6) 5 ppm 1.38 

(s, 9 H) 2.72 (t, >6.62 Hz, 2 H) 3.56 (s, 3 H) 3.72 (s, 3 H) 3.74 - 3.84 (m, 5 H) 7.3! (d, >2.57 Hz, 1 H) 

7.35 (dd, >5.70, 2.76 Hz, 3 H) 7.77 (d, >8.82 Hz, 2 Ii) 10.37 (s, 1 H) 10.58 (s, 1 H) 

[001921] Etliyl 4-(3-tert-butyi-5-(2,4-dioxotetrahydropyrimidin-l(2H)-yl)-2-methoxybenza.mido)-

phenyl(methylsalfonyl)carbamate (compound IA~L3-1.74). NMR. (300 MHz, DMSO-D6) 8 ppm 1.16 

(t, >7.17 Hz, 3 H) 1.38 (s, 9 H) 2.71 (t; >6.62 Hz, 2 H) 3.56 (s, 3 H) 3,73 - 3.84 (ra, 5 H) 4.20 (q, >6.99 

Hz, 2 Ii) 7.26 - 7,41 (m, 4 H) 7.77 (d, >8,82 Hz, 2 H) 10.37 (s, 1 H) 10,58 (s, 1 H) 

[001922] Isobutyl 4-(3-t:ert-butyl-5-(2,4-dioxotetrahydropyriniidin-l(2H)-yl)-2-methox.ybenzamido) 

phenyl(methy!sulfoayl)carbamate (compound IA-I3~1.76). !H NMR (300 MHz, DM3Q-D6) 8 ppm 0.79 

(d, >6.99 Hz. 6 H) 1.38 (s, 9 H) 1.74 - 1.92 (m, 1 H) 2.71 (t, >6.62 Hz, 2 H) 3.56 (s, 3 H) 3.73 - 3.83 (m, 

5 H) 3.94 (d, >6:62 Hz, 2 H) 7.29 - 7.41 (m, 4 H) 7.78 (d, >8.82 Hz, 2 H) 10.36 (s, 1 H) 10.58 (s> 1 H) 

[001923] 2-methoxyethyl 4--(34:ert-hutyl-5^2,4-dioxotetrahydropyrimidin-l(2H)-yl)-2-methoxy 

benzamido)phenyl(methylsulfonyl)carbamate (compound IA-L3-1.77). LH NMR (300 MHz, DMSO-D6) 

S ppm 1.38 (s, 9 H) 2.71 (t >6.62 Hz, 2 H) 3,19 (s, 3 H) 3.46 -3.52 (m, 2 H) 3.57 (s, 3 H) 3.72 - 3.84 

(m, 5 H) 4.28 (dd, >5.52, 3.68 Hz, 2 H) 7.27 - 7.42 (m, 4 H) 7.78 (d, >8.82 Hz, 2 H) 10.36 (s, 1 H) 

10.58 (s, 1 H) 

[001924] 3-tert4mty!-5-(2,4-dioxotetTahydropyrimidm-l(2H)-y!)~2-methox5'-N-(4<mGthylsulfonyl) 

phenyi)benzamide (compound IA-L3-1.78). ]H NMR (300 MHz, DMSO-ds) 8 1.38 (s. 9 H)2.72 (t, 

>6.62 Hz, Z H) 3.19 (s, 3 H) 3.74 (s, 3 H) 3.78 (t, >6.62 Hz, 2 H) 7.35 (dd, 2 H) 7.95 (dd, 4 H) 10.37 (s, 

IH.) 10.86 (s, 1 H). 

[001925] 3-tert-bi3tyl-5-(2,4-diox.otetrahydropyrimidln-l(2H)-yl)-2-metb.oxy-N-(2-(methylsulfonyl) 

pbenyl)benzamide (compoimd IA-L3-1.79). 'H KMR (300 MHz. DMSO-d6) 5 1.39 (s, 9 H) 2.72 (t, 

>6.43 Hz, 2H) 3.29 (s, 3 H) 3.77 - 3.85 (m, 5 H) 7.43 (d, >2.57 Hz, 1 H) 7.45 - 7.49 (m, 1 R) 7.50 (d, 

>2.57 Hz, 1 H) 7,77 - 7.85 (m, 1 H) 7.95 (d, >8.46 Hz, 1 H) 8.45 (d, >8.46 Hz, I H) 10,39 (s, 2 H). 

[001926] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidm-l(2H)-yl)-2-methoxy-N-(2-sulfamoylphenyI) 

benzamide (compound IA-L3-L80). ;H NMR (300 MHz, DMSO-dg) 5 L38 (s, 9 H) 2.72 (t, >6.62 Hz, 2 

H) 3.73 - 3,89 (m, 5 H) 7.34 (t >7.72 Hz, 1 H) 7.42 (d, 1=2.94 Hz, 1 H) 7.49 (d, >2.57 Hz, 1 H) 7.66 (t, 

>7.17 Hz, 1 H) 7.72 (s, 2 H) 7.92 (d, >8.09 Hz, 1 H) 8.48 <d, >8.09 Hz, I H) 10.31 (s, 1 H) 10.39 (s, I 

H). 

[1)019271 3-tert-butyl-5-(2.4-dioxo-tetrabydro-pyrimidm-l-yl)-N-(3-hydroxy-2-methyl-phenyl)-2-

methoxy-benzamide (compound IA-L3-1.81). 
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[001928] 3-lert-h«ty]-5-(2?4-dioxo-tetrahydro-pyrimj<im-l-}'l)-*N-(4-iliioro-2-methyl-pheny])-2-methoxy-

benzamide (compound IA-L3-L82). 

[001.929] 34ert-butyl~5^2,4~dioxotetrahydropyrimidin-l(2H)-yl)-2-methoxy-N-(2-methyl-4-(me!thyI 

sulfonamido)phenyl)betizamide (compound IA-L3-I.83). SH NMR (300 MHz5 DMSO-D6) 8 ppm 1.38 (s, 

9 H) 2.26 (s, 3 H) 2.72 (t, >6.62 Hz, 2 H) 2.98 (s, 3 I-I) 3.79 (t, >6.62Hz, 2 H) 3.83 (s, 3 H) 7.04 (m, 2 

H) 7.33 (m, 2 H) 7,47 (d, >8.09 Hz, 1 H) 9.65 (s, 1 H) 9.78 (s, 1 H) 10.36 (s, 1 H) 

[001330] N-(3-tert-butyI-5-(2)4-dioxotetr^iydropynmidiii-l(2H)-yI)phenyl)-4-(methylsuIfonamido) 

benzamide (compound IA-L3-1.S4). NMR (300 MHz, DMSG-D6) S ppm 1.38 (s, 9 H) 2.72 (i, >6.62 

Hz; 2 H) 3.09 (s, 3 H) 3.79 (t, >-6.62 Hz, 2 H) 3.84 (s, 3 H) 7.33 (d, >2.21 Hz, 1 H) 7.37 (d, >2.57 Hz, 1 

H) 7.55 (m, 2 H) 7.67 (d, >3.82 Hz, 1 11) 10.03 (s, 1 H) 10.18 (s, 1 H) 10.38 (s, 1 H) 

[001931] 3-tert-butyl-5-(254-dioxotetrahydropyrimidin-1.(2H)-yl)-2-metlioxy-N-(2-methoxy-4-(methyl 

sulfonami.do)phenyl)beiizamide (compound XA-L3-L85). SHNMR (300 MHz, DMSQ-dfi) 5 L39 (s, 9 H) 

2.68 - 2.76 (m, 2 H) 3.00 (s, 3 H) 3.75 - 3.87 (m, 8 H) 6.84 (dd, >8,46, 2.21 Hz, 1 H) 6.94 (d, >2.21 Hz, 

1 H) 7.39 (d, >2.94 Hz, 1 H) 7.47 (d, >2.57 Hz, 1 H) 7.93 - 7.99 (in, 1 H) 9.59 (s, 1 H) 9.68 (s, 1 H) 

10.37 (s, 1 H). 

[001932] N-(5-acety3amiiio-2-methoxy-phenyl)*-3-tert-butyI-5-(2s4-dioxo-tetrahydro-pyrimidin-L-yI)-2-

methoxy-benzamide (compound IA-L3-1.86). 

[001933] 3-tert-butyI~5-(2t4-dioxotetrahydropyrimidm-l(2H)-yl)-2-methoxy-N-(4-(metbyIsulfon-

amido)-3-nitrophenyl)benzamide (compound IA-L3-L87). NMR (300 MHz, DMSO-d6) 5 10.84 (s, 1 

H) 10.37 (s, I H) 9.71 (s, 1 H) 8.52 (d, >2.57 Hz, 1 H) 7.98 (dd, >9.01, 2.39 Hz, 1 H) 7.62 (d, >8.82 

Hz, 1 H) 7.35 (dd, >12.50, 2.57 Hz, 2 H) 3.71 - 3,83 (m, 5 H) 3.11 (s, 3 H) 2.71 (t, >6.62 Hz, 2 H) 1.38 

(s,9H). 

[001934] butyric acid ({4-[3-t.ert-buiyl-5-(3-butyi-yloxymethy!-2,4-dioxo-tetrahydro-pyrimidm-l'-yl)-2-

methoxy-benzoylamino]-phenyl}-m&thanesulfonyI-amino)-methyl ester (compound IA-L3-L88). !H 

NMR (300 MHz, DMSO-D6) 5 ppm 0.88 (ms 6 H) 1.38 (s, 9 H) 1.55 (m, 4 H) 2.26 (t, >7.17 Hz, 2 H) 

2.39 (t, >7.17 Hz, 2 H) 2.95 (t, >6.62 Hz, 2 H) 3.14 (s, 3 H) 3.77 (s, 3 H) 3.81 (t, >6,62 Hz, 2 II) 5.57 

(s, 2 H) 5.68 (s, 2 H) 7.35 (d, >2.57 Hz, 1 H) 7.38 (d» >2.94 Hz, 1 H) 7.42 (d, >8.82 Hz, 2, H) 7.79 (d, 

>8.82 Hz, 2 H) 10.60 (s, 3 Ii). 

[001935] 3-tert-butyi-5-(2,4'»dioxotefrabydropyrimidin-.l(2H)-y0-2-hydroxy-N"-(4-(methyIsuIfonamido 

methyl)-3-suIfemoyIthiopheti-2-yI)benzamide (compound 1A-L3-L89). ^i NMR. (300 MHz, DMSG~d6) 5 

1.40 (s, 9 H) 2,70 - 2.78 (m, 2 H) 2.97 (s, 3 H) 3.78 (t, >6.43 Hz, 2 H) 4.36 (d, >6,99 Hz, 2 H) 7.14 (s, 1 

H) 7.42 (d, >2.21 Hz, 1 H) 7,47 (d, >2.21 Hz, 1 H) 7.60 (t, >6.43 Hz, 1 IT) 7.82 (s, 2 H) 10.42 (s; 1 H) 

11.43 (s, IH) 11.93 (s, 10). 

[001936] 3-tert-butyl-5-(254-dioxotetrahydropyrimidm~l(2H)-yl)-2-methoxy-N-(4-(methyisulforiamide 
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mettoyl)-3~suIfemoylthiophen-2-yl)benzamide (compound IA-L3-1.90). *H NMR (300 MHz, DMSO-d,s) 5 

L40 (s, 9 H)2.72 (t, >6.62 Hz, 2 H) 2.97 (s, 3 H) 3.73 (s, 3 H) 3,SO (t, >6,80Hz. 2 H) 4,36 (d, >5.52 

Hz, 2 H) 7.06 (s, 1 H) 7.47 (d, >2.57 Hz, 1 H) 7.57 (t, >6.43 Hz, 1 H 7.61 (d, >2.57 Hz, 1 H) 7-70 (s, 

2 H) 10.40 (s, 1 H) 11.56 (s, 1 H). 

[001937] 3-tert-butyl-5-(2>4-dioxotetrahydropyrimidin-l(2H)-yI)-2-hydroxy-K-(4-(methy!suIfonamido 

raethyi)thiophen-2-yi)bcnzara!de (compound IA-L3-X.91). lH NM.R (300 MHz, DMSO-d6) 6 ppm 1.39 

(s, 9 H) 2.74 (t, >6,80 Hz, 2 H)2.86 (s, 3 H) 3.79 (t >6.62 Hz, 2 H)4JO (d, 1=6.25 Hz, 2 H) 6.98 (s, 1 

H) 7.04 (d, >1.47 Hz, 1 H) 7.42 (ds >2.57 Hz, 1 H) 7.55 (t >6.25 Hz, 1 H) 7.89 (d, >2.21 Hz, 1 H) 

10.41 (s, 1 H) 11.68 (s, 1 Ii) 12.95 (s, 1 H). 

[00.1938] 3-tert-buty]-5-(2,4-dioxoJ:etral)ydrop3Timidsn-l(2H)-yl)-2-methoxy-N-(4-(meihylsulfonamido 

metliyl)thiophen-2~y])benzamide (compound XA-L3-1.94). 'HNMR (300 MHz, DMSO-dg) 8 ppm 1.37 

(s, 9 H) 2.71 (t, >6,80 Hz, 2 H) 2,85 (s5 3 H) 3.67 (s, 3 H) 3.78 (t, >6.62 Hz, 2 H) 4.07 (d, >5.88 Hz, 2 

H) 6.82 (d, >1.84 Hz, 1 H) 6.87 (s, 1 H) 7.28 - 7.32 (m, 1 H) 7.36 (d, >2,57 Hz, I H) 7.49 (t, >6.25 Hz, 

] H) 10.37 (s, 1 H) 11.59 (s, 1 H). 

[001939] 3-tert-buty]-5-(2,4-dioxotetrahydropyrimidin-l(2H)-yl>-2-liydroxy-N-(4-((N~methylmethyl 

sulfonamido)methyI)thiophen-2-yl)benzamide (compound JA-L3-J.95). 'HNMR (300 MHz, DMSO-d,-,) 

6 ppm 1.39 (Sj 9 H) 2.70 (s, 3 H) 2.74 (t, >6.80 Hz, 2 H) 2.92 (s, 3 H) 3.79 (t, >6.80 Hz, 2 H.) 4,18 (s, 2 

H) 7.01 (m, 2 IT) 7.42 (ds >2.21 Hz, 1 H) 7.89 (d, >2.57 Hz, 1 H) 10,41 (s, 1 H) 1 IM (s, 1 H) 12.92 (s, 

1 H). 

[001940] tert-butyl {5-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidiri-l(2H)-yl)-2-iiiethox.ybenzamido) 

thiophen-3-yi)methyl(metliylsuifonyl)carbamate (compound IA-L3-1.96). !H NMR (300 MHz, 

DMSO-d6) 5 ppm 1.37 (s, 9 H) 1.48 (s, 9 Ii) 2.71 (t, >6.62 Hz, 2 H) 3.30 (s, 3 H) 3.67 (s, 3 H.) 3.78 (t, 

>6,62 Hz, 2 H) 4.66 (s, 2 H) 6.77 - 6.87 (m, 2 H) 7,30 (d, >2.57 Hz, 1 H) 7.36 (d, >2.57 Hz, 1 H) 10.37 

(s, Hi) 11.63 (s, 1 H). 

|001941) 3-tert-butyi-5**(2J4-dioxoteiTahydropyrimidm-l(2H}-yl)-2-methoxy-N-(4-((N-methyJmethyl 

suifonamido)metbyl)tliiophen-2~yl)benzainide (compound IA-L3-L97). NMR (300 MHz, DMSO-d5) 

5 ppm 1.37 (s, 9 H) 2.70 (m, 5 Ii) 2.91 (s, 3 H) 3.68 (s, 3 H) 3.78 (t, >6.62 Hz, 2 B) 4.15 (s, 2 H) 6.80 (d, 

>1.47 Hz, 1 H) 6.94 (d, >1.47 Hz, 1 H) 7.31 (d, >2.57 Hz, 1 H) 7.36 (d, >2.94 Hz, I Ii) 10.37 (s, 1 H) 

11.59 (s, 1 H). 

[001942] tert-butyl (5-(3-tert-biityl-5-(254-dioxotetrahydropyrhiiidm-l(2Ii)-yl)-2-hydroxybetizamido) 

thiophen~3-yl)raethyl(methylsulfonyl)carbamate (compound IA-L3-1.98). 3H NMR (300 MHz, 

DMSO-dg) 6 ppm 1,39 (s, 9 H) 1.47 (s, 9 H) 2.74 (t, >6.80 Hz, 2 H) 3.35 (s, 3 H) 3.78 (t, >6.62 Hz, 2 H) 

4.68 (s, 2 H) 6.96 (s, 1 H) 7.04 (d, >1.47 Hz, 1 H.) 7.41 (d, >2.21 Hz, 1 H) 7.88 (d, >2.21 Hz, 1 H) 

10.40 (s, 1 H) 11.70 (s, I H) 12.92 (s, 1 H). 
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[001943} 3-tert~bulyI-5-(2s4-dioxote1rahydropyri.raidin-l(2H)-yl)-2-methoxy-N-(6-(meth.ylsulfoiiamido) 

pyridin-3-yl)benzamide (compound 1A-L3-1.99). NMR (300 MHz, DMSO-d6) 8 ppm 1.37 (s, 9 H) 

2.71 ft >6.62 Hz, 2 H) 3.28 (s, 3 H) 3.77 (m, 5 H) 7.01 (d, >8.82 Hz, 1 H)7.31 (d, >2.57 Hz, 1 H) 7.35 

(d, >2.57 Hz, 1 H) 8,07 (dd, >8.82, 2.57 Hz, 1 H) 8.61 (d, >2.57 Hz, 1 H) 10.36 (s, 1 H) 10.49 (s, br, 3 

H) 10,50 (s, 1 H). 

[001944] N-(6-aramopyridin-3-yl)-3-tert-butyl-5-(2}4-dioxoteD'ahydropyrimidiii-l(2H)-yl)-2-raetlioxy 

benzamide (compound IA-L3-1.100). 'HNMR (300 MHz, DMSO-d6) 5 ppm 1.37 (s, 9 H) 2.7! ft >6.62 

Hz, 2 H) 3.74 (s, 3 H) 3.78 (t, >6.62 Hz, 2 H) 7.06 (d, >9.56 Hz, I. H)7.3l (d, >2.57 Hz, 1 H)7.37(d, 

>2.57 Hz, 1 H) 7.99 (s, 2 H) 8.04 (dd, >9.56, 2.21 Hz, 1 H) 8.53 (d, >1.84 Hz, 1 H) 10.38 (s, 1 H) 

10.67 (s; I. H) 13.64 (s, 1 H). 

[0.01945] 3-terl-buly]-5-(2,4-dioxotetrahydropyrimidin-l(2H)-yl)-2-methoxy-N-(5-CN-(methyisulfonyl) 

methylsulfonamido)pyridin-2-y))benzamide (compound IA-L3-1.101). *H NMR (300 MHz, DMSO-d6) 8 

ppm 3.38 (s, 9 H) 2.72 ft >6.62 Hz, 2 H) 3.58 (s, 6 H) 3.75 (s, 3 H) 3.80 ft >6,62 Hz, 2 H) 7.36 (m, 2 

H) 8.06 (dd, >8.82, 2.57 Hz, 1 H) 8.30 (d, >8.82 Hz, 1 H)'8.51 (d:>2.21 Hz, 1 H) 10.37 (s, 1 H) 11.30 

(s, 1 H). 

[0019461 3-tert~butyi-5-(2,4-dioxotetrahydropyrimidin-l(2H)-yl)-2-methoxy-N-(5-(methylsulfonamido) 

pyridin~2~y!)benzarnide (compound IA-L3-L102). !H NMR (300 MHz, DMSO-d6) 5 ppm 1.37 (s, 9 H) 

2.71 ft >6.62 Hz, 2 H) 3.02 (s, 3 H) 3.74 (s, 3 H) 3.79 ft >6.62 Hz. 2 H) 7.35 (m, 2 H) 7.71 (dd, 

>8.82, 2.57 Hz, 1 H) 8.18 (m, 2 H) 9.81 (s, 1 H) 10.36 (s, 1 H) 10.74 (s, 1 H). 

[001947] 34ert-butyl-$-(2,4-dioxotetrahydropyrimidm4(2H>yl)-2-methoxy-N~((lr;4r)-4-(methylsulfon 

amido)cyclohexy!)benzamide (compound IA-L3-1.103). !H NMR (300 MHz, DMSO~d6) 6 ppm 1.32 (d, 

11 H) 1.91 (s, 2 H) 2.65 - 2.78 (m, 4 H) 2.91 (s, 3 H) 3.07 (sf 2 Id) 3.39 (s, 2 H) 3.66 - 3.80 (m, 5 H) 7.03 

(d, >7.35 Hz, 1 H) 7.12 (d5 >2.57 Hz, 1 H) 7.25 (d, >2.57 Hz-, 1 H) 8.19 (d, >8.09 Hz, 1 H) 10.32 (s, 1 

H). 

[Q01948] 3-tert-biityl-5-(2!4-dioxotetraliydropyrimidin-l(2H)-yi)-2-bydroxy~N-(tliiazo!-2-yl)benzamide 

(compound IA-L3-1.104). NMR (300 MHz, DMSG~d6) 5 1.56 -1.68 (m, 9 H) 2.92 ft >6.62 Hz, 2 H) 

3.90-4.07 (in, 2 H) 7,27 - 7,70 (m,2H)7,S0 (d, >4.04 Iiz, I. H) 8.03 (s, 1 Ii) 10.51 (s, 1 H) 14.06 (d, 

>116.92 Hz, 1 H). 

[001949] 3-tert-butyl-5-(2>4-dioxotetrahydropyrimidin-l(2H)-yl)-N-(4-(methylsulfonamido)phenyi) 

benzamide (compound IA-L3-1.105). 'H NMR (300 MHz, DMSO-d6) 5 ppm 1.34 (s, 9 H) 2.74 ft >6.62 

Hz, 2 H) 2.96 (s, 3 H) 3.86 ft >6.62 Hz, 2 H) 7.09 - 7.90 (m, 7 H) 9.62 (s, 1 H) 10.24 (s, 1 H) 10.43 (s, 1 

H). 

[001951] N-(4-aminophen.yI)-3-tert-butyi-5-(2,4-dioxotetrahydropyTimidin-l(2H)-yl)-2-methoxy 

benzamide (compound IA-L3-1.107). 'H NMR (300 MHz, DMSO-d§) 5 1.37 (s, 9 H) 2.71 ft >6,62 Hz, 
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2 H) 3.71 - 3,83 (m, 5 H) 7.26 - 7.39 (m, 4 H) 7.82 (d, >8.82 Hz, 2 H) 9.95 (s, 1 H) 10.36 (s, 1 H) 1.0.57 

(s, 1 H). 

JS01952] N-(4-(N-allylmethyisulfoiiamido)phsn>,l)-3-tert-butyl-5-(2J4"dioxoteti-ahydros3yrimidm-I (2H> 

}d)-2-meihoxybenz&mide (compound JA-U-1.108). 'HNMR (300 MHz, DMSO-df,) 5 ppm 1.37 (s, 9 H) 

2.71 (t, >6.62 HZ, 2 H) 3.01 (s, 3 H) 3 70 - 3.83 (m; 5 Ii) 4.25 (d; J=5.8S Hz, 2 H) 5.00 - 5.24 (m, 2 H) 

5.68 - 5.84 (m, 1 H) 7.29 (d, 1=2.57 Hz, 1 H)7.30 - 7.41 (m, 3 H) 7.74 (d, >8.82 Hz, 2 H) 10.36 (s, 1 H) 

10.51 (s, I H). 

[001954] 5-(2,4-dioxotetrahydropyrimidin-l(2H)-yi>-3-isopropyl-2-methoxy-N-(4-(methyisuifonamido) 

phenyl)faenzamide (compound IA-L3-l.il 1). 'ii N"MR (500 MHz, DMSO-dc) 6 ppm 1.22 (d, >6.71 Hz, 

6 H) 2.72 (1,7-6.71 Hz, 2 H) 2.95 (s, 3 H) 3.23 - 3.39 (ra, 1 H) 3.75 (s, 3 H) 3.79 (L >6.71 Hz, 2 H) 7.19 

(d,>9.16 Hz, 2 H) 7.31 (d, >2.44 Hz, 1 H) 7.38 (d,>2.44 Hz, I H)7.69 (d, ,7=9.16 Hz, 2 H) 9.55 (s, 1 

H) 10.2.9 (s, 1 H) 10.34 (s, IH). 

[001955] 5-(254-dioxotetrahydropyrimidm-l(2H)-yl)-3-etbyi~2-methoxy-N-(4-(methylsulfonamido) 

phenyl)bejizaimde (compound IA-L3-1.II2). !H NMR (300 MHz, DMSO-dg) o ppm 1.20 (t, >7.35 Hz, 

3 H) 2.60 - 2.78 (m, 4 H) 2.95 (s, 3 H) 3.69 - 3,84 (m, 5 H) 7.19 (d, >9.19 Hz, 2 H) 7.27 - 7.41 (m, 2 H) 

7.69 (d, >8.S2 Hz, 2 H) 9.59 (s, 1 H) 10.31 (s, 1 H) 10.38 (s, 1 H). 

[001956] 5-(2,4-dioxotetrahydropyrimid!n-l(2H)-yl)-3-ethyl-2-hydroxy-N-(4-(methylsolfonainido) 

phenyl)benzamide (compound IA-L3-1.113). JH NMR (300 MHz, DMSO-ds) 5 ppm 1.17 (t, >7.54 Hz, 

3 H) 2.54 -2.66 (in, 2 H) 2.73 (t, 7-6.62 Hz, 2 H) 2.99 (s, 3 H) 3.78 (t, >6.62 Hz, 2 H) 7.24 (d, >8.82 

Hz, 2 H) 7.37 (d, >1.84 Hz, 1 H) 7.62 (d, >8.82 Hz, 2 H) 7,87 (d, >2.21 Hz., 1 H) 9.72 (s, 1 H) 10.40 

(s, 1 H) 10.43 (s, 1 H) 12.70 (s, 1 Ii). 

1001957] 5-(2,4<Uox.otetrah.ydropyrimidin-l(2H)-yl)-2-hydroxy-N-(4-(niethylsulfonamido)phenyl) 

benzamide (compound IA-L3-1.114). ]H KMR (300 MHz, DMSO~d6) 5 ppm 2,72 (t, >6.80 Hz, 2 H) 

2.97 (s, 3 tf) 3.76 ft, >6.80 Hz, 2 H) 6.99 (d, >8.82 Hz, 1 H) 7.22 (d, >9.19 Hz, 2 H) 7.40 (dd, >8.82, 

2.57 Hz, 1 H) 7,65 (d, >8.82 Hz, 2 H) 7.87 (d9>2.57 Hz, 1 H) 9.66 (s, 1 H) 10.38 (d, >1.84 Hz, 2 H) 

11.83 (a, 1 Ii). 

[001958] 34crt-butyi~5-(3-(2-(ethylamino)-2-oxoethyl)-2,4-dioxotetrahydropyrimidm-l(2H)-yl)-K-(4" 

(N-(2-(ediyiammo)~2-oxoetby]).metf]yIsulfonarnido)pheny])-2-methoxyberrzamide (compound JA-L3-

1.115).!H NMR (300 MHz, DMSO-d6) 8 ppm 0.92 - 1.04 (m, 6 H) 1.37 (s, 9 H) 2.88 (t, >6.62 Hz, 2 H) 

3,01 - 3.08 (m, 4 H) 3.09 (s, 3 H) 3,75 (s, 3 H) 3.81 (t, J=6.62Iiz, 2H) 4.22 (d, >5.52Hz, 4 H) 7.30 (d, 

>2.57 Hz, 1 H) 7.31 - 7.37 (m, 1 H) 7.47 (d, >8.82 Hz, 2 H) 7.74 (d, >8.82 Hz, 2 H) 7.88 - 8.04 (m, 2 

1:1)10,53 (s, IH), 

[001959] (3-(3-tert-butyl~4-methox.y~5-(4-(N-(pivaioyloxymethyl)methyIsidfonamido)phe?iyIcarbamoyI) 

phenyl)-2}6-dioxotetrahydropyrimidm-I(2H)-y])methyl pivalate (compound IA-L3-1.116). !H NMR (300 
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MHz, DMSO-4) 5 ppm 1.11 (s, 9 Ii) 1.19 (s, 9 H) 1.38 (s, 9 H) 2.95 (t, J-6.62 Hz, 2 H) 3.3 7 (s, 3 H) 

3.77 (s, 3 H) 3.81 (t, 1-6.62 Hz, 2 H) 5.56 (s, 2 H) 5.67 (s, 2 H) 7.35 (d, J=2.57 Hz, 1 H) 7,38 (d, J=2.S7 

Hz, 1 H) 7.41 (d, J-9,19 Hz, 2 H) 7.80 (d, J-8.82 Hz, 2 H) 10.61 (s, 1 H). 

[00196ft] 5-{3-((l,3-dioxoJan-2-yl)methyl)-2>4-dioxotetrahydropyrimIdia-l(2H)-yl>3-tert-^utyl-2-

methoxy-N-(4-(methylsuifonaniida)phenyi)benzamide (compound IA-L3-1JI7). !H NMR (300 MHz, 

DMSQ-dfi) 5 ppm 1.37 (s, 9 H) 2,87 (t, J=6,62 Hz, 2 H) 2.95 (s, 3 H) 3,78 (s, 3 H) 3.76 - 3,85 (m, 4 H) 

3,87 - 3,96 (m, 4 H) 5.07 (t, 1-4.96 Hz, 1 H) 7.20 (d, J=8.82 Hz, 2 H) 7.32 (dd, J=13.97, 2.57 Hz, 2 H) 

7.69 (d, 1=8.82 Hz, 2 H) 9.60 (s, 1 H) 10.40 (s, 1II). 

[601961] 5~(3-aHyI-254-dioxotetrahydropyrimidin-l(2H)-yI)-'N-(4-(N~allylmetliyisulfonamido)pheayi!)-3-

tert-buty]-2-methoxybenzamide (compound IA-L3~LU8). lH NMR (300 MHz, DMSO-d«) 5 ppm 1.37 

(s, 9 H) 2.78 - 2.93 (m, 2 H) 3.01 (s, 3 H) 3.78 (s, 3 H) 3.76 - 3.85 (m, 2 H) 4.2.5 (d5 J-5.88 Hz, 4 H) 4.94 

~5.29 (m, 4 H) 5.67 - 5.96 (m, 1 H) 7.00 - 7.21 (in., 1 H)7,31 (d,J=2.57Hz; 3 >1)7.35-7.42 (m, 3 H) 

7.74 (d, J-S.82 Hz, 2 H) 10.52 (s, 1 Ii). 

[001962] 3-tert-butyI-5-(2,4-dloxotetrahydropyrimidm-l(2H)-yi)-2-hydroxy-N-(2-mefl-ioxy-4-(methyl 

sulfonamido)phenyl)benzamide (compound IA-L3-U19). SH NMR (300 MHz, DM30-d6) S 1.38 (s, 9 

H) 2.73 (t, 3-6.62 Hz, 2 H) 3.05 (s, 3 H) 3.74 - 3.81 (ra, 5 H) 6.84 (dd, J=8.46, 2.21 Hz, 3 H) 6.95 (d, 

J—2.2.1 Iiz. 1 Ii) 7.30 (d} 1=8.46 Hz, 1 H) 7.39 (d, 1-2.21 Hz, 1 H) 7.89 (d, 1-2.57 Hz, ] H) 9.82 (s, 1 H) 

10.06 (s, 1 H) 10.37 (s, 1 H) 33.50 (s5 1 H). 

[001963] 3-tert-b-atyi-5-(2,4-dioxotetrahydropyrimidin-l(2.H)-yl)-2-metlioxy-N~(3--(methylsulfonamido 

metliyl)pheny])benzami'de (compound IA-L3-1.120). lH NMR (300 Mliz, DMSO-d^} 5 1.37 (s, 9 H) 2.71 

(t, J-6.62 Hz, 2 H) 2.89 (s, 3 H) 3.69 - 3.88 (m, 5 H)4.15 (d, 1=6.25 Hz, 2 H) 7.00 - 7.16 (m, 1 H) 7.26 -

7.40 (m, 3 H) 7.59 (I, J-6.43 Hz, 1 H) 7.65 (d, J-8,82 Hz, 1 H) 7.74 (s, 1 H) 10.36 (s, 1 H) 10.44 (s, 1 

H), 

[001964] 3-tert-butyj-N-(4-(2,5-dimethoxyphenyisulfonamido)phenyl)'5-(2,4-dioxofetrahydro-

pyrimidin-l(2H)-yl)-2-methoxybenzamide (compound IA-L3-1.12I), IH NMR (300 MHz, DMSO d6) 5 

1,35 (s, 9 H) 2.69 (t, JM6.80 Hz, 2 H) 3.71 (s, 6 Ii) 3.75 (t, J-6.62 Hz, 2 H) 3.85 (s, 3 H) 7.06 (d, .1=8.82 

Hz, 2 H) 7.13 (s, 2 H) 7.22 (dd, J=3.68, 2.21 Hz, 2 H) 7.31 (d, J-2.57 Hz, I H) 7.53 (d, i=8.82 Hz, 2 H) 

9.87 (s# 1 H) 10.28 (s, 1 Ii) 10.34 (s, 1 H). 

[001965] 3-tert-butyl-5-(2>4-dioxotetraliydropyrimidm-l(2H)-yI)-N-(4-(2-hydroxyethyisulfonamido) 

phenyI)-2-medioxybenzamide (compound XA-L3-1.122). 'HNMR (300 MHz. DMSO-d6) 5 1.37 (s, 9 H) 

2.71 (t, J-6.80 Hz, 2 H) 3.19 (t, 1=6.80 Hz, 2 H) 3.69 - 3.S6 (m, 7 H) 4.93 (t J=5.70 Iiz, 1 H) 7.20 (d, 

J"8.82 Hz, 2 H) 7.28 (d? J=2.94 Hz, 1 H) 7.33 (d, J-2.57 Hz, 1 H) 7.68 (d, J=8.82 Hz, 2 H) 9.60 (s, 1 Ii) 

30.36 (s, 1 H) 30.38 (s, 1 H), 

[001966} (N-(4-(3-tert-butyl-5-(2,4-dioxotetrahydi-opyrimidm-l(2H)-yl)~2-methoxybenzaiijido)phenyI) 
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methyisulfonamido)methy] butyrate (compound IA-L3-1.123). ]H NMR (300 MHz, DMSO-d6) 8 0.90 (t, 

J-7.54 Hz, 3 H) 1.38 (s, 9 H) 1,57 (m5 2 H) 2.39 (t, 1=7,35 Hz, 2 H) 2.71 (L J-6.62 Hz, 2 H) 3.14 (s, 3 H) 

3.77 (m, 5 H) 5.57 (s, 2 H) 7.30 (d, X-2,57 Hz, 1 H) 7.35 fU J=2_57 Hz, i H) 7.41 (d, J-8.82 Hz, 2 H) 

7.79 (d, J-8.S2 Hz, 2 H) 10.36 (s, 1 H) 10.57 (s, 1 H) 

[001967| 3-ten-butyl-5-(2,4-dioxotetraiiydropyrimidin-l(2H)-yl)-2-hydroxy-N-(quinol?ii-6~yI) 

benzamide (compound IA-L3-2.1).5H NMR (300 MHz, DMSO~d6) 5 L41 (s, 9 H) 2.75 (t, 1=6,62 Hz, 2 

H) 3.77 - 3.86 (ra, 2 H) 7.45 (d, J=2,21 Hz, I H) 7.68 (dd, J=8.46, 4.41 Hz, 1 H) 7.98 (d, J=2.57 Hz, 1 H) 

8.11 (s, 2 H) 8.44 (s, 1 H) 8.58 (d, J=8.46 Hz, 1 H) 8.96 (dd, 1=4.41, 1.47 Hz, 1 H) 10.41 (s> 1 H) 10.81 

(s, 1 H). 

[001968] 3-tert-butyl-5-(2,4-dioxoteti-ahydropyrimidm-l(2H)-yl)-2-methoxy-N-(2-oxoindolin-5-yl) 

benzamide (compound IA-I3-2.2), 'HNMR(300 MHz, DMSO-d*) 5 1.37 (s, 9 H) 2.71 (t, J=6.62 Hz, 2 

H) 3.50 (s, 2 Ii) 3.75 (s, 3 H) 3.77 (t, J-6.62 Hz, 2 H) 6.78 (d, J=8.46Hz, 1 H) 7.26 (d, J-2.21 Hz, 1 H) 

7.32 (d, J=2.57 Hz, 1 H) 7.48 (dds J-8.46, 1.84 Hz, 1 H)7.64(s, 1 H) 10.24 (s, 1 H) 10.34 (s, 1 H) 10.35 

(s, I H), 

[001969] 3-tert-buty!-N-(2,2-dioxo-l,3-diIiydrobenzo[c]lliiophen-5-yl)-5-(2,4-dioxotetraliydro pyrimidin-

l(2H)-y1>2-methoxybenzarmde (compound IA-L3-2.3). JH NMR (300 MHz, DMSOd6) S 1.37 (s, 9 H) 

2.71 (t, J=6.43 Hz, 2 H) 3.70 - 3.85 (m, 5 H) 4.45 (s, 2 H) 4.53 (s, 2 H) 7.29 (d, J-2.57 Hz, 1 H) 7.32 -

7.40 (m. 2 H) 7.62 (dd, J=8.27, 1.65 Hz, 1 H) 7.86 (s, 1 H) 10.36 (s, 1 H) 10.54 (s, 1 H). 

[00J970] 34ert~bufyl-5"(2;4-dioxoteirahydropyrimidm~l(2H)-y0-2'-methoxy-N~(2-oxo-IJ2.3,44etra 

hydroquinolin-6-yl)benzamide (compound IA-L3-2.4). 'HNMR(300 MHz. DMSO-d6) 8 1.37 (s, 9 H) 

2.44 (t, 2 H) 2.71 ft, 1=6.62 Hz, 2 H) 2.86 (t, J-7.35 Hz, 2 H) 3.77 ft, 2 H) 3.75 (s, 3 H) 6.82 (d, 1=8.46 

Hz, 1 H) 7.26 (d, J—2.57 Hz, 1 H) 7.32 (ds J=2.57 Hz, 1 H) 7.45 (dd, >=8,46, 2.21 Hz, 1 H) 7.57 (d, 1 H) 

10.05 (s, 1 H) 10.24 (s, 1 H) 10.35 (s, 1 H). 

[001971] 34eit-butyl-N-(2,2-dioxo-l,3-di.hydrobenzo[c]thiophen-5-yl)-5-(2,4~dioxotetrahydropyrimidln-

l(2H)-yl)-2-hydroxybenzaniide (compound IA-L3-2.5).:H NMR (300 MHz, DMSO~d6) 8 1.39 (s, 9 H) 

2.74 (t, j-6,80 Hz, 2 H) 3.79 (t, J=6.62 Hz, 2 H) 4.49 (s, 2 H) 4,55 (a, 2 H) 7.42 (dd, 1=4,96, 2,76 Hz, 2 

H) 7,59 (dd. J-8.27. 1.65 Hz, 1 H) 7.74 (s, 1 H) 7.90 (d, 1=1.84 Hz, 1 H) 10.40 (s, 1 H) 10.54 (s, 3 H) 

13.15 (s5 Hi). 

[001972] 3-tert~bul;yi-5-(2!4--d30xo-3,4-dihydropyrimMm~](2t![)"yi)'2~methoxy~N-(4--(Ti!ethylsulfoii 

amidp)ph.en.yl)benzamide (compound IB-L3-L1), !H NMR (300 MHz, DMSO-d6) 5 ppm 2.50 (s, 9 H) 

2.94 (s, 3 Ii) 3,79 (s, 3 H) 5.66 (d, J-8.09 Hz, I H) 7.14 - 7.25 (m, 2 H) 7.39 (s, 2 H) 7.62 - 7.75 (ra, 3 Ii) 

9.60 (s, 1 H) 10.44 (s, 1 H) 1L42 (s, 1 H). 

[001973} 34ert-buty!-5-(2,4-dioxo-3,4-diliydropyrimidm-I(2H)-yl)~2-hydroxy~N-(4-(methylsuIfon-

amide) phenyl)benzamide (compound IB-L3-L2). H NMR (300 Mix, DMSO-d6) 5 1.40 (s, 9 H) 2.99 
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(Sj 3 H) 5.70 (dd, J=7.72, 2,21 Hz, 1 H) 7.24 (d, J=8.S2 Hz,.2 H) 7.46 (d, J=2.21 Hz, 1 H) 7.61 (d, J-8.82 

Hz, 2 H) 7,76 (d, J=7.72 Hz, 1 H) 8.03 (d, J-2.21 Hz, 1 H) 9.75 (s, 1 H) 10.45 (s, i H) 11.48 (d, i=2.21 

Hz, 1 H) 13.52(s, IH) 

[001974] 3-tert-butyi-2-methoxy-5-(6--methyl-254-dioxo-3s4~dihydropyrimidin-i(2H)~yl)-N-*(4"(methyl 

sulfonamido)phenyl)benzamide (compound XB-L3-I.3). lH NMR (300 MHz, DMSO-dr,) 5 ppm 1.37 (s, 9 

H) 1.82 (s, 3 H) 2.96 (s, 3 H) 3.80 (sf 3 H) 5.63 (s, 1 H) 7.20 (d, J=8.82 Hz, 2 H) 7.34 (s, 2 H) 7.69 (d; 

i—8.82 Hz, 2 H) 9.60 (s, 1 H) 10.41 (s, 1 H) 11.27 (s, 1 H). 

[001975] 3-tert-butyl-2-liydroxy-5-(6-methyl-234-dioxo-3,4-dihydropyrimidin-l(2H)-y!)-N-(4-(methyl 

sulfonamido)phenyl)benzamide (compound SB-L3-1.4). 'H NMR (300 MHz, DMSO-d6) 5 ppm 1.39 (s, 9 

H) 1.86 (s, 3 H) 2.99 (s, 3 H) 5.6S (s, I H) 7.24 (d, .7-8.82 Hz, 2 H) 7.40 (s, 1 H) 7.61 (d, J-8.82 Hz, 2 H) 

7,95 (s, 1 H) 9.74 (s, 1 H) 10.39 (s, 1 H) 11,35 (s, 1 H) 13.57 (s, 1 H). 

[001976] N-(3-tert-buty]-5-(2,4-dioxotetTahydropyrimidm-l(2H)-yl)phenyl)-4-{methylsulfonamido) 

benzamide (compound IA-L4-1.1), ]HNMR (300 MHz, DMSO-d6) 3 1.29 (s, 9 H) 2.72 (t, JN5.62 Hz, 2 

H) 3.09 (s, 3 H) 3.79 (t, ,>6,62 Hz, 2 H) 7.08 ft ,7-3.84 Hz, 1 H) 7.30 (d, J= 8.82 Hz, 2 H) 7.67 (dd, 

.7=6.99, 1.84 Hz, 2 H) 7,95 (d, .7-8.82 Hz, 2 H) 10.16 (s, 1 H) 10.19 (s, 1 H) 10.35 (s, 1 H) 

[001977] N-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-l(2H)-y])-2-hydroxyphenyl)benzamide 

(compound IA-L4-1.2). XH NMR. (3 00 MHz, DMSO~d6) 5 10.28 (s, 1 H) 10.17 (s, 3 H) 8.99 (s, 1 H) 8.04 

(d, J—6.99 Hz, 2 H) 7.49 - 7.67 (m, 3 H) 7.22 (d, J—2.57 Hz, 1 H) 7.06 (d, J-2.57 Hz, 3 H) 3.73 (t, J-6.8Q 

Hz, 2 H) 2.70 (t, J=6.80 Hz, 2 H) 1.40 (s, 9 H). 

[0019781 N-(3-tert-batyl-5-(2,4-dLOxotetrahydrop3'rimidm-l(2H)~yl)-2-hydroxyphenyl)-4-(methylsiilfon 

amido)benzamide (compound IA-L4-13). 'H NMR (300 MHz, DMSO-d6) 5 10.29 (s, 1 H) 10.25 (br s, 1 

H) 10.11 (s, 1 H) 9.02 (s, 1 H) 8.02 (d, 1-8.82 Hz, 2 H) 7.30 (d, J=8:82 Hz, 2 H) 7.19 (d, J=2.21 Hz, 1 H) 

7.06 (d, J=2.57 Hz, 1 1-1)3.73 (t, J=6.80 Hz, 2 H) 3.10 (s, 3 H)2.71 (t, J=6.62 Hz, 2 H) 1.39(s,9H). 

|001979] N-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-l(2H)-y])-2-hydroxyphenyI)-4-(methyl 

sulfonylmethyl)benzamide (compound IA-L4-1.4). !H NMR (300 MHz, DMSO-d6) 5 1.40 (s, 9 H) 2.70 

(t, J-6.62 Hz, 2 H) 2.95 (s, 3 H) 3.73 (t, J-6.80 Hz, 2 H) 4.61 (s, 2 H) 7.07 (d; 1=2.57 Hz, 1 H) 7.21 (d, 

1=2.57 Hz, 1 H) 7.57 (d, J=8,46 Hz, 2 H) 8.05 (d, J-8,09 Hz, 2 H) 8.95 (s, 1 H) 10,16 (s, 1 H) 10.29 (s, I 

H). 

[001980] N-(3-tert-butyl-5-(2,4-dioxotetrahydi-opyrimidm-l(2H)-yl)-2-hydroxyphenyl)-4-nitro 

benzamide (compound IA-L4-1.5). !H NMR (300 MHz, DMSO-d6) 5 10.28 (s, 1 H) 10.26 (s, 1 H) S.91 

(s, 1 H) 8.38 (ds J=8.82 Hz, 2 H) 8.26 (d, J=9.20 Hz, 2 H) 7,19 (d, J-2.57 Hz, 3 H) 7.09 (d, 1=2.57 Hz, I 

H) 3,73 (t 1=6.62 Hz, 2 H) 2,70 (t, J=6.80 Hz, 2 H) 1.40 (s, 9 H). 

[001981] 4-ammo-N-(3-tert-butyl-5-(2>4-dioxotetrahydropyrimidin-'I(2H)-yl)-2-hydroxyplieiiyl) 

benzamide (compound XA-L4-L6). "NMR (300 Mliz, DMSO-d6) 5 10,29 (s, 1 H) 9.95 (s, 1 H) 9.46 (s, 
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1 H) 7.79 (d, J-8.82 Hz, 2 H) 7.16 (d, J-2.57 Hz, 1 H) 7.03 (d, J=2.21 Hz, 1 H) 6.61 (d, J-8.46 Hz, 2 H) 

5,90 (s, 2 H) 3.72 (t, 1=6.80 Hz, 2 H) 2.70 (t, J=6.62 Hz, 2 H) 1.39 (s, 9 H). 

(raethylsitlfoftamido)benzamide (compoimd IA-L4-L7). !HNMR (300 MHz, DMSO-d6) 8 10,36 (s. 1 H) 

9.81 (s, 1 H) 7,36 (d, J-2.21 Hz, 1 H) 7,15 (d, J-8.46 Hz, 2 H) 7.05 (d, J=2.21 Hz, 1 H) 6.92 (d, J=8.46 

Hz, 2 H) 3,65 - 3.90 (m, 2 H) 3.41 (s, 3 H) 3.17 (d, J=5.52 Hz, 3 H.) 2.88 (s, 3 H) 2,66 - 2.76 (m, 2 H) L03 

(s, 9 H). 

[001983] N-(3-teit-butyl-5~(2J4-dioxotetrahydropyriiiiidiii-l(2H)-yl)-2-methoxyphenyl)benz-amide 

(compound IA-L4-1.8). lH NMR (300 MHz, DMSOd6) 5 10.33 (s, 1 Ii) 9.98 (s; 1 H) 8,00 - 8.07 (xru 2 

H) 7.49 - 7.64 (m, 3 H) 7.38 (d, J-2.57 Hz, 1 H) 7.13 (d, J=2.57 Hz, 1 H) 3.77 (t J-6,62 Hz, 2 H) 3.72 (s, 

3 H) 2,71 (t, .1=6.62 Hz, 2 H) 1.37 (s, 9 H). 

[001984] N-(3-tert-but>''l-5-(2,4-dioxotefrahydropyriinidin-l(2H)-yl)-2-nie£hoxyp.henyl)-2-methoxy-4-

(inethylsiilfonainid-o)benzamide (compound IA-L4-l.il). *'H NMR (300 MHz, DMSO-dg) 5 10.33 (s, 1 

H) 10.31 (Sj 1 H) 10.20 (s. 1 H) 8.21 (d, J-2.57 Hz, 1 H) 8,02 (d, J-8.82 Hz, 1 H) 7.01 - 7.07 (ra, 2 H) 

6.96 (dd, J-8.46, 1.84 Hz, I H) 4.03 - 4.07 (m, 3 H) 3.79 - 3.82 (m, 3 H) 3.76 (t, J-6.80 Hz. 2 H) 3,14 (s, 

3 H) 2.71 (t J-6.62 Hz, 2 H) 1.39 (s, 9 H). 

[001985] N-(3-tert-bulyl-5-(2,4-dioxotetrahydropyrirnidiri-l(2H)-yI)-2-melhoxyphenyI)-2-chIoro-4-

(methylsulfonamido)benzamide (compoimd XA~.L4--.LX2). NMR (300 MHz, DMSO-df,) 6 10,33 (s, 1 

H) 10,23 (s, 1 H) 10.02 (s, 1 I-I) 7.52 - 7.65 (m, 2 H) 7.20 - 7,33 (m, 2 H) 7.09 (d, J=2.57 Hz, 1 H) 3.71 -

3.82 (m, 5 H) 3.11 (s, 3 H) 2.71 (t, J=6.62 Hz, 2 H) 1.35 (s, 9 H). 

[001986] N-(3-tert45utyl-5-(2,4-dioxo-3,4-dihydropyrimidm~3(2H)-yI)-2-methoxyphenyl)-2~methox.y-4~ 

(methyisulfbiiamldo)benzamide (compound IB-L4-1J). 'H NMR (300 MHz, DMSO-dfi) 5 ] .40 (s, 9 H) 

3,14 (s, 3 H) 3.84 (s, 3 H) 4.06 (s, 3 H) 5.65 (dd, J-7.72,2.21 Hz, 1 H) 6,96 (dd, 3=8,46,1.84 Hz, 1 H) 

7.04 (ds 1=1.84 Hz, 1 H) 7.09 (d, J-2.94 Hz, 1 H) 7,71 (d, ,1=7,72 Hz, 1 H) 8.01 (d, J=8.82Hz, 1 H) 8,28 

(d, J-2.57 Hz, 1 H) 10.27 (ss 1 H) 10.32 (s, 1 H) 11.41 (d, 3=2.21 Hz, } H). 

[001987] {l-[3-te3t-butyl-5-(2,4-dioxo--tetraliydro-pyrimidin-l-yl)-2-hydroxy-benzylj-piperidm-4-yl}-

carbamic acid tert-butyl ester (compound IA-L5-1-L1). 'H NMR (300 MHz, CDCI3) 8 ppm 7.36 (s, 1 H) 

7.03 (d, ,7=2.94 Hz, I H) 6.77 (d, 2.57 Hz, 1 H) 4.43 (ss 1 H) 3.79 (1, .7=6.62 Hz, 2 H) 3.66 (s, 2 H) 

3.44-3.61 (ra, 1 H) 2.88-3.01 (m, 1 H) 2.81 (t, J=6.62 Hz, 2 H) 2.22 (s, 2 H) 1.98 (s, 2 H) 1.44 (s, 9 H) 

1.39 (s, 9 H) 1.28-1,71 (m, 2 H) 

[001988} N-{l-[3-teit-butyI-5~(2,4-dioxo-tetrahydro-pyrimidm-l-yl)-2-hydroxy-benzyl]-piperidin-3-

ylmethyI}-metltanesuIfonamide (compound IA-L5-1-1.2). iH NMR (300 MHz. COC]5) S ppm 7.45 (s, 1 

H) 7.03 (d,J==2.57 Hz, 1 H) 6.78 (d,J=2.21 Hz, 1 H) 4,37 (s, 1 H) 3.81 (t, 7-6.80 Hz, 2 H) 3.58-3.73 (m, 

2 H) 3.07 (s, 2 H) 2.92 (s, 3 H) 2.81 (t, .7=6.62 Hz, 2H) 1.72-1.95 (m, 4 H) 1.49-1.72 (m, 4 H) 1.39 (s, 9 
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H) 

[001989] l-[3-tert-butyI-5-(2,4-dioxo-tetrahydro-pyrimidin-l-yl)-2-hydroxy-beiizyI]-piperidme-3-

carboxylic acid ethyl ester (compound IA-L5-1-1.3). !H NMR (300 MHz, CDCf3) 8 ppm 7.39 (s, I H) 

7.03 (d, >2.57 Hz, 1 H) 6,78 (d, >2.57 Hz, 1 H) 4.09-4.22 (m, 2 H) 3.79 (t.7-6.62Hz, 2 H) 3.57 (s, 2 

H) 3.05 (s, 1 H) 2.81 (t, >=6.80 Hz, 2 H) 2.51-2-69 (m, 1 Ii) 2.38 (s, 1 H) 2.15 (s, 1 H) 1.88-2.07 (m, 1 H) 

1.70-1.85 (ID, 1 H) 1.46-1.69 (m, 3 H) 1.39 (s, 9 H) 1.21-1.30 (m, 3 H) 

[001990] l-[3-tert-butyl-4-hydroxy-5-(3-methyl-piperidin-l-ylmethyl)~phenyll-difi.ydro-pyriimidine-254-

dione; compound with trifiuoroacetic acid (compound IA-L5-1-L4). 

[001991] l-[3-tert-butyl-5-(254-dioxo-tetra.hydro-pyrimidiii-l-yi)-2-hydroxy-benzyij'piperidine-4-

carboxylic acid methyl ester (compound XA-LS-1-1.5). !H NMR (300 MHz, CDC13) 5 ppm 7.38 (s, 1 H) 

7.03 (d, >2.57 Hz. 1 H) 6.77 (d, >2.57 Hz, 3 H) 3.79 (t,>6.80 Hz, 2 H) 3.69 (s, 3 H) 3.66 (s, 2H) 2.97 

(s, 2 H) 2.80 (L >6.80 Hz, 2 H) 2.30-2.46 (m, 1 H) 2.17 (s, 2 H) 1.91-2.03 (m, 2 H) 1.83 (s, 2 H) 1,39 (s, 

9 H) 

[001992] l-[3-tert-butyl-4-hydroxy-5-((R)-3-hydroxy-pjperidin-l-ylmethyl)-phenyI3-dihydro-pyrimidiiie-

2,4-dione; compound with trifiuoroacetic acid (compound M-L5-1-1.6), 

[001993] l-[3-tert-buty3-5-(2,4-dtoxo-tetrahydro-pyrimidin-]-yl)-2-hydroxy-berizyl]--piperid!ne-3-

carboxylic acid diethylamide, trifiuoroacetic acid sait (compound XA.-L5-1-1.7). 

[001994] l-[3-tert-butyl-5-(2.4-dioxo-tetTahydro-pyrimidin-l-yl)~2-hydroxy-benzyl]-piperidine-3~ 

carboxylic acid amide, trifiuoroacetic acid salt (compound IA-L5-1-1.8). 

[001995] 4-[3-tert-butyl-5-(2,4-dioxo-tetrahydro-pyi-irnidm-l-yl)-2-hydroxy-benzyl]-piperazine-l-

carboxylic acid tert-butyl ester (compound IA-L5-1-1.18). 'H NMR (300 MHz, CDClj) 5 ppm 7.37 (s, 1 

H) 7.05 (d, >2.57 Hz, 1 Ii) 6.80 (d, >2.57 Hz, 1 H) 3.79 (L>6.62 Hz, 2 H) 3.69 (s, 2 H) 3,34-3.61 (ms 

2 H) 2,81 (t, >6.62 Hz, 2 H) 2.52 (s, 2 H) 1.56 (s, 4H) 1.46 (s, 9 H) 1.39 (s, 9 Ii) 

[001996] N-{l~[3~tert-butyl-5-(2,4-dioxo-tetrahydro-pyrimidi.n-l-yl)-2-hydroxy-benzyl]-pyrrolidiii-3-

yl}-me1iai]esislfonamide (compound IA-L5-l-l.il). 'HNMR (300 MHz, CDCS3) 5 ppm 7,48 (s, i H) 

7.04 (d, >2.57 Hz, 1 H) 6.81 (d, >2.21 Hz, 1 H) 4.66 (s, X H) 4.04-4.17 (m, 2 H) 3.80 (t, >6,62 Hz, 2 

H) 2.96 (s, 3 H) 2.85-2.93 (m, 1 H) 2.82 (t >6.62 Hz, 2 H) 2.65-2.76 (ra, 1 H) 2.50-2,64 (m, 1 H) 2.34-

2.49 (m, 1 H) 1.73-1.89 (m, 1 H) 1.39 (s, 9 Ii) 

[001997] {l~[3-tert-butyI~5-(2,4"-dioxo-tetrahydro-pyrimidin-I-yi)-2-hydroxy-benzyll-pyrrolidin-3-yI}-

carbaimc acid tert-butyl ester (compound IA-L5-1-L12). *HNMR (300 Mliz, COCl5) 8 ppm 7.38 (s, 1 

H) 7.01-7.04 (m, 1 H) 6,77-6.80 (ra, 1 H) 4.66-4.75 (m, 1 H) 4.16-4,27 (m, 1 H) 3.80 (t 2 H) 3.68-3.87 

(m, 2 H) 2.81 (t 2 H) 2.26-2-96 (ra, 5 H) 1.49-1.74 (m, 2 H) 1.43 (s, 9 H) 1.40 (s, 9 H) 

[001998] l-(3-tert-butyl-5-((2,6-dimethylmorpho]mo)methy})-4-hydroxyphenyl)d&ydro pyrimidine-

2,4(1 H,3H)~dione 2,2,2-trifiuoroacetate (compound IA-L5-1-1.13). 
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[001999] I-(3-tert"butyl-4-hydroxy-5-(rnorpholLnomeliiyl)p!]enyI)diliydropynmidine-2.4(lH,3H>d3one 

2,2.2-trifluoroacetate (compound IA--L5-1-1.14). 

[002000] l-(3-tert-butyI-4-raethoxy-5-((l-methy{~lH-indol-3-yI)methyl)phenyS)dihydropyrimidine -

2,4(lH,3H)-dione (compound IA-L5-X-2.1). !H NMR(300MHz, DM30-d6): 5 10.23 (s,lIT), 7.48 (d, 

J=8,lHz,lH), 7.38 (d, J-S.lHz, IH), 7.17 7.08 (d, 3-2.6Hz, IH), 7.04 (s, IH), 6.98 (m, 2H), 4.05 

(s, 2H), 3.76 (s, 3H)3 3.72 (s, 3H), 3.66 (t; J=6.6Hz, IH), 2.62 (t, J=6.6Hz, IH), 1.37 (s, 9H) 

[002001J N-(1^34ert~bu1yI-5-(2,4-dioxotetrahydropyrimidin4(2H)-yl)-24]ydroxybenzyl)-l,2,3,4-

tetrahydroquinolin-6~yl)rnethanesulfonamide (compound IA-L5-1-2.2). 'H NMR (300 MHz, CDCI3) 5 

9.38 (s, 1 H) 7.46 (s, 1 H) 7.09 (d, J-2.21 Hz, 1 H) 6.94 - 7.06 (m, 2 H) 6.91 (d, J-2.57 Hz, 1 H) 6.23 -

6.31 (m, 5 H) 5.37 (d, J-6.99 Hz, 1. I-I) 3.77 - 3.89 (m, 3 H) 3.04 - 3.32 (m, 2 H) 2.97 (s> 3 H) 2.78 - 2.96 

(m, 3 H) 1.94 - 2.04 (m, 2 H) 1.39 (s, 9 H). 

[002002] N-(4-(3-tert-butyI-5-(2s4-dioxotetrahydropyrimidm-l(2H)-yl)phenetiiyi)phenyI)met!iajie 

sulfonamide (compound IA-L5-2-1.2). NMR (300 MHz, DMSO~dfi) 5 1.25 (s, 9 H) 2.69 (t, J-6.62 Hz, 

2 H) 2.83 (s, 4 H) 2.91 (s, 3 H) 3.75 (t, J=6.62 Hz, 2 H) 6.99 - 7.21 (ra, 7 H) 9.60 (s, 1 H) 10.31 (s, 1 H). 

[002003] methyl 2-(3-tert-butyl-5-(2,4-dioxo-3,4-diliydropyrimidiii-i(2H)-yi)--2-m&thoxyphen ethyl)-5-

(methylsulfonamido)benzoate (compound IB-L5-2-LX). 'HNMR (300 MHz, DMSO-d6) 5 1.34 (s, 9 H) 

2.83 - 2.92 (m. 2 H) 2.96 (s, 3 H) 3.14 (dd, >10.30, 5.88 Hz, 2 H) 3,75 (s, 3 H) 3.83 (s, 3 H) 5,64 (d, 

J-7.72 Hz, 1 H) 7.13 (d, J=2.94 Hz, 1 H) 7.20 (d, J=2.57 Hz, I H) 7.28 - 7.36 (m, 2 H) 7-61 - 7.71 (m, 2 

H)9,88 (s, IH) 11.39 (s. 1 H) 

[002004] N-(4-(3-tert-butyl-5-(2,4-dioxo-3)4-dihydropyrimidin-l(2H)-yl)-2-methoxyphenetfayI)phenyl) 

methanesulfonamide (compound TB-L5~2~1.2),1 HNMR(300 MHz, DMSO-d6); 8 11.39 (sJH), 9.60 

(s,lH), 7.65 (d, J=8.1Hz,lH), 7.23(01,311), 7,17(m,3H), 5.64(d,J=7.7Hz,lH), 3.77(s,3H), 2.93(s,3H), 

2.88(bs,4H), 1.35(s,9H) 

[002005] N-(4-(3-teit-butyl-5-(254-diox.otetrahydropyrimidiri-](2H)-yI)*-2-methoxybenz34oxy)pb£nyI) 

methanesulfonamide (compoimd IA-L6-1.1). SH NMR (300 MHz,, DMSO-dg) 5 ppm 1,36 (s, 9 H) 2.69 (t, 

J~6.62 Hz, 2 H) 2.89 (s, 3 H) 3.71 - 3.76 (m, 2 H) 3.78 (s, 3 H) 5.05 (s, 2 H) 6.96 - 7.12 (m, 2 H) 7.10 ~ 

7.21 (m, 2 H) 7.23 (d> J=2.94 Hz, 1 H) 7.32 (d, J=2.57 Hz, 1 H) 9.39 (s, 1 H) 10.32 (s, 1 H). 

[002006] l-(3-tert-butyl-5-((cyclohexyl(ethyl)amino)methyl)-4~hydroxyphenyl)dihydropyri.midine-

2,4(1 Hf3H)~dione 2,2,2-trifluoroacetate (compound XA~L9~Ll). 

[002007] l-(3-tert-b\ityl-5-((cyclohexyI(methyl)amino)methyl)-4-bydroxyphenyl)dihydi-o pyrimidine-

2>4(!H,3H)~dione 2,2,2-trifluoroacetate (compound IA-L9-1.2). 

[002008] N-(4-(3-lert-but>4-5-(2,4-dioxotetrahydropyrimidin-l(2H)-y'i)-2-hydroxybenzylamino)phenyl) 

methanesulfonamide (compoimd 1A-L9-1.3). !H NMR (300 MHz;, DMSO-dg) 5 1,37 (s, 9 H) 2,66 (t, 

J=6.62 Hz, 2 H) 2.82 (s, 3 H) 3.65 (t, J-6.62 Hz, 2 H) 4.24 (d, J-5.15 Hz, 2 H) 6.10 (t J=5.52 Hz, 1 H) 
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6.64 (d, 1=8,82 Hz, 2 H) 6.98 (d, >8.82 Hz, 2 H) 7.03 (s, 2 H) B.79 (s, I H) 9.04 (s, 1 H) 10.22 (s, 1. H). 

[002009] N-(4-(3-tert-butyl-5'-(2)4-dioxotetrahydropyrimidin-](2H)-yl)-2-methoxybenzylamino}phenyl) 

raethanesulfotiamide (compound IA-]L3-1,4). ]H NMR (500 MHz, DMSO-d6) 8 1.36 (s, 9H), 2.65 (t, 

1=6.7 Hz, 2H), 2.80 (s, 3H), 3.68 ((, 6.7 Hz, 2H), 3.79 (s, 3H), 4.25 (d, J 5,5 Hz, 2H), 6.10 (m, 1H), 6.55 

(d. J= 8,5 Hz. 2H), 6.94 (d, > 8.5 Hz, 2H), 7.13 (d, > 2.5 Hz, IH), 7.19 (d, > 2.4 Hz, IH), 8.92 (s, 1H)S 

10.23 (s, IH). 

[002010] N-(4-(2-(3-tert-butyl-5-(2,4-dioxotetraliydropyrimidin-l(2H)-yl)-2-methoxyphenyI)-2-

oxoethyl)pheiiyI)methanesuIfonamide (compound iA-Lli~Ll). 'H NMR (300 MHz, DMSO~d6) 6 1.36 

(s, 9 H) 2.70 (t, >6.62 Hz, 2 H) 2.96 (s, 3 H) 3.64 (s, 3 H) 3.76 (t, >6.62 Hz, 2 H) 4.27 (s, 2 H) 7.10-

7.26 (m, 4 H) 7.32 - 7.41 (m, 2 H) 9.67 (s, i H) 10.37 (s, 1 H). 

[002011] N-(4-(2-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-l(2H)-yl)-2-metlioxyphenyl)acetyO 

phenyl)methanesuifonamide (compound IA-L12-1.1), 5H NMR. (300 MHz, DMSO-ds) 6 1.33 (s, 9 H) 

2.68 (t, >6.62 Hz, 2 H) 3.12 (ss 3 H) 3.61 (s, 3 H) 3.72 (t >6.62 Hz, 2 H) 4.36 (s, 2 H) 7.01 (d, >2.94 

Hz, I H) 7.15 (d, >2.57 Hz, 1 H) 7.29 (d, >8.82 Hz, 2 H) 8.04 (d, >8.82 Hz, 2 H) 10.29 (s, I H) 10.35 

(s, 1 H). 

[002012] The following compounds can be prepared utilizing the above discussion: 

TABLEA 

O o 

H TA-L1-L7 
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compound R6 substituent(s) 
IA-L3-1.29 -OCH3 ^4-C(H)2N(H)SCO)2CHa 

IA-L3-1.61 -OCH3 
H T ii 

-4 
//\\ | ° ° °\ 

IA-L3-1.68 

0
 

0
 -4-N[C(H)2C(H)=CH2]S(0);CH3 

IA-L3-1.75 -OCH3 -4-N[C(O)0C(H)2C(l-I)2CH3]S(0)2CH5 

[002013] HCV Polymerase inhibition Assay 

[002014] Either two-fold serial dilutions (fractional inhibition assay) or a narrower range of dilutions 

spanning the IC5o of the inhibitor (tight binding assay) of the inhibitors were incubated with 20mM Tris-

C1 pH 7.4, 2mM MnCl2, ImM dithiothreitol, ImM ethylene diamine tetraacetic acid (EDTA), 60 to 

125^xM GXP and 20 to 50nM A21 NS5B (HCV Strain IB (BK, Genhank accession number M58335, or 

H77, Genbank accession number AFOl 1751)) for 15min at room temperature. The reaction was initiated 

by the addition of 20uM CTP, 20AIT, luM 3H-UTP (lOmCi/umol), 5nM template RNA and 0.1 

IJ/jil RNase inhibitor (RNasin, Promega), and allowed to proceed for 2 to 4h at room temperature. 

Reaction volume was 50jiL The reaction was terminated by the addition of 1 volume of 4mM spermine 

in lOrnM Tris-Cl pH 8.0. ImM EDTA. After incubation for at least 15 min at room temperatui'e, the 

precipitated RNA was captured by filtering tlirough a GF/B filter (Millipore) in a 96 well format. The 

filter plate was washed three times with 200^1 each of 2m.M spermine, lOmM Tris-Cl pH 8.0, ImM 

EDTA, and 2 times with ethanol After air-drying, 30uf of Microscmt 20 scintillation cocktail (Packard) 

was added to each well, and the retained cpm were determined by scintillation counting. IQ0 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 IC<o values less than. 0.005uM in the fractional inhibition 

assay in order to more precisely measure the I.C50 values. Retained cpm. were plotted vs. inhibitor 

concentration and fit to equation 1 using non-linear regression (ref. 1) to obtain the IC50 values: 

Retained cpni=A[sqrt{(IC5tt+lrE';)A2'r4*lC5o*E!}-(IC5o+]rE,)} (eqn 1) 

where A~Vmax[S)/2(Km+[S]); It=total inhibitor concentration and Et=total active concentration of 

enzyme. 

[0020.151 Ref. Morrison, J. F, and S. R, Stone. 1985. Approaches to the study and analysis of the 
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inhibition of enzymes by slow- and tight-binding inhibitors. Comments Mol. Cell. Biopliys. 2: 347-368. 

[002016] The sequence of the template RNA used was: 5'~GGGCGAAUUG GGCCCUCUAG 

AUGCAUGCUC GAGCGGCCGC CAGUGUGAUG GAUAUCUGCA GAAUUCGCCC 

UUGGUGGCUC CAUCUUAGCC CUAGUCACGG CUAGCUGUGA AAGGUCCGUG 

AGCCGCUOGA CUGCAGAGAG UGCUGAUACU GGCCUCUCUG CAGAUCAAGUC-3' 

[002017] 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 ~ IC5o < 0.01 uM; B - 0.1 uM > IC50 > 

O.GluM; C luM > IC50 > O.luM; and D — IC5o > luM; ND - not determined. 

Table iOso 

compound j la lb compoond la lb 

XA-L0-L! A B IA-LO-1.2 B B 

IA-L0-1.3 C ^ C 
i 

IA-L0-1.4 B B 

IA-LO-1.5 C | c IA-L0-1.6 B B 

IA-LO-1.7 D | C IA-L0-1.8 C C 

IA-LO-t.9 B C IA-LO-L10 D D 

IA-L0-L11 D D IB-LO-1.1 A A ! 

IB-LO-1.2 C C IB-LO-1.3 B B ] 

IB-L0-L4 B B IB-LO-1.5 B B 

H5-L0-L6 C C IB-LO-1.7 B B | 

IB-L9-1.8 C C IB-LC-1.9 C c ; 
IB-LO-1,10 C C IA-L0-2.I C C 

IA-LO-2.2 B B IA-L0-23 C c 
IA-LG-2.4 B B IA-LO-2.5 C c 
L4-L0-2.6 C C IA-LO-2.7 C C : 

IA-LO-2.8 B B IA-LO-2.9 A A j 

IA-L0-2.10 D D 1B-L0-2.1 C C ! 

| IB-LO-2.2 c i c IB-LO-2.3 A A 

IB-LO-2,4 A 1 A IB-LO-2.5 B B 

IB-LO-2.6 B B IB-L0-2.7 B B 

IB-LO-2.8 B B IB-LO-2.9 A A 

IB-L0-2.10 A B IB-LO-2.11 A A 

3B-L0-2.12 S A 
i 

B IB-LO-2.13 | A. B 

IB-L0-2T4 A | A 
1 1 

IB-L0-2.15 | A B 
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compound la 1 ib compound ia lb 

IB-L0-2J.6 A B IB-LO-2.17 A B 

IB-LO-2.18 A B XR-LO-2.19 A B 

IB-LO-2.20 | A B IB-LO-2.23 B B 

IB-LO-2.22 B B IB-LO-2.23 B A ! 

JB-LO-2.24 ; B B D3-L0-2.25 B B 

EB-LO-2.26 B B ! IB-LO-2.27 B B 

IB-LO-2.28 B B IB-LO-2.29 B B 

1B-L0-230 B B IB-LO-2.31 B ! B j 
. _ 1 . __ .... i 

IB-LO-232 B B IB-LO-2.33 B ; B j 

IB-LO-234 B B TB-LO-235 B ; 8 j 

IB-LG-2.36 B C IB-LO-237 C | C 

IB-LO-2.38 C B IB-LO-2.3 9 c C i 

IB-L0-2,40 C c IB-LO-2.41 c C 

IB-LO-2.42 n v- C IB-LO-2.43 1 c c 
IB-LO-2.44 c C IB-LO-2,45 c c 
IB-tO-2.46 c C IB-LO-2.47 D D 

j IB-LO-2.48 D D 1B-L0-2.49 D D 

! IB-IJ-2.50 B B 3B-L0-2-51 A B 

I XB-LO-2.52 A B lB-LO-2,53 A B 

j I8-L0-2.54 A B IB-LO-2.55 j A 
i * 

B 

j IB-IJO-2.56 A B IB-LO-2.57 A B 

| IB-LO-2.58 , A B IB-LO-2.59 , A B 

[ IB-L0-2.60 | A B IB-L0-2.6I A B | 

IB-LO-2.62 B B IB-LO-2.63 B S | 

IB-LO-2.64 B B IB-LO-2.65 B A • 
IB-L0-2,66 B B IB-LO-2.67 B B 

IB-LO-2.68 | B • B IB-LO-2.69 B B 

IB-L0-2.70 B C IB-L0-2.71 C C 

IB-LO-2.72 C c IB-LO-2.73 C C 

IB-LO-2.74 C c IB-LO-2.75 c D 

IB-L0-2.76 C D IB-L0-2.77 D D 

XB-LO-2.78 D D IB-LO-2.79 B B 
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compound la lb compound la lb 1 

IA-L1-1.3 A A 1A-L1-L4 A A 

IA-L1-L5 A B IA-L1-I.6 A B 

IA-L1-I.9 A B IA-LM.10 B B 

IA-Ll-l.lI B B IA-LI-L12 C C 

TA-L1-I.13 C C lA-hl-hU E> D 

IA-LI-1.16 A A IA-L1-1.17 B B 

lA-Ll-l.ig C C IA-L1-1.20 A B 

IA-L1-1.21 B B IA-L1-1.22 c C 

IA-L1-L23 C C IA-L1-1.24 D j D 

IA-L1-1.25 D D IA-L1.-1-26 ^ B B 

IA-LI-1.27 A B TB-L3-1.1 j A A 

IB-L1-L2 B B TB-L1-1.4 A A ; 

IB-Ll-1.5 A A I15-L1-1.6 A B 

IB-L1-1.7 A B 1B-L1-L8 A R ; 

IB-Ll-1.9 A B IB-L1-L10 A B | 

IB-LI-1.11 A B IB-L1-1.12 A B | 

IB-L1-1.13 A B IB-L1-1.14 A. B 

IB-L1-1.15 A B IB-L1-1.16 A B 

EB-L1-1.17 A B 1B-L1-1.18 A B 

m~u-U9 A B IB-L.1-L20 A B 

IB-Ll-Ol A B IB-L1-1.22 B B 

IB-LI-3.23 B B IB-Ll-1.24 B j B 

IB-L1-L25 B } B IB-L1-L26 | B B 

EB-L1-L27 B j B m-LI-1.28 B B | 

XB-L1-L29 B | B IB-L1-L30 B B 

j IB-LI-L31 B C IB-Ll-1.32 C C 

IB-L1-L33 C ! c IB-L1-1.34 D | D 

IB-L1-1.4S A B IB-L1-1.46 B B 

tB-Ll-1.47 B B IB-L1-L48 B i B 

IB-LM.49 B C IB-L1-1.50 B B 

IB-L1-1.51 B B IB-L1-L52 C C 

IB-L1-L53 D D IB-L1-1.55 D D 



compound ]' la j lb compound ia lb 

XA-L2-1.1 B A IA-L2-I.2 A A 

IA-L2-1.3 A A IA-L2-1.4 C C 

IA-L2-1.7 | B B IA-L2-1.8 A A 

IA-L2-1.9 A A IA-L2-IJ0 B B 

IA-L2-l.il A B IA-L2-1.12 A A 

IA.-L2-l.t3 j A A IA-L2-L14 A A | 

IA-L2-1.15 ; B B L4-L2-L16 A. B { 
IA-L2-1.17 B B IA-L2-1.18 A A | 

IA-L2-1.19 
i 

C B IA-L2-1.2Q A B 

I IA-L2-L21 A B 1A-L2-L22 B B 

j IA-L2-L23 C C IA-L2-1.24 A B 

1A-L2-1.25 A B IA-L2-1.26 B B 

IB-L2-1.1 A B IB-L2-1.2 A B 

1B-L2-1.3 A B IB-L2-1.4 B B 

IB-L2-L5 B B 1B-L2-1.6 A B 

JB-L2-1.7 A B IB-L2-L8 A B 

j I8-L2-L9 C B IB-L2-L10 A B 

j IB-L2-i.il B B IB-L2-1J.2 B B 

| IB-L2-1.15 C C IA-L2-2.1 B B 

IB-L2-2.1 B B IA-L3-1.1 D D 

IA-L3-1.2 D B IA-L3-1.3 D C 

IA-L3-1.4 C B IA-L3-1.5 C B 

IA-L3-1.6 B A | IA-L3-1.7 C B 

IA-L3-LS B B LA-L3-1.9 c : B | 
: i 

IA-L3-1.10 B B IA-L3-l.il D "C * 1 
: 1 

IA-L3-1.12 C ! B 
i I 

IA-L3-1.13 C [A i 

; IA-L3-L14 IB I A i 1A-L3-1.15 D j C 

IA-L3-1.16 D 1 B IA-L3-1.17 D | ND 

IA-L3-1.18 D ND LA-L3-1.19 C | B 

IA-L3-1.20 D B LA-L3-1.21 D C 

LA-L3-L22 C B 
f 

IA-L3-L24 C C 

IA-L3-1.25 . D D IA-L3-L26 D D 
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compound la lb compound la lb 

IA-L3-1.27 C C IA-L3-L28 ND ND 

IA-L3-L30 j D C 1 IA-L3-1.31 
i 

D D 1 
i 

IA-L3-1.32 | ND 1 \ ND 
i 

IA-L3-133 | D C j 
IA-L3-1.34 ND ND IA-L34.35 i ND ND S 

LA-L3-1.36 ND ND IA-L3-1.37 ND ND 

IA-L3-I.38 D C IA-L3-1.39 D C 

IA-L3-L40 ND ND XA-L3-1.41 C D 

IA-L3-L42 D D IA-L3-1.43 D D | 

IA-L3-L44 ND ND IA-L34.45 | ND ND 

IA-L3-L46 ND ND IA-L3-1.47 D D 

IA.-L3-t.48 D 
j D L4-L3-L49 D D 

IA-L3-1.50 D D IA-L3-1.51 B B 

IA-L3-1.52 C C IA-L3-I.S3 ND ND 

1 IA-L3-L54 ; B 
i I 

C IA-L3-1.55 C c 1 
IA-L3-1.56 C C XA-L3-I.57 B C 

IA-L3-L58 c. C IA-L3-1.59 C B 

IA-L3-L60 B B IA-L3-1.62 C C 

IA-L3-L63 D D IA-L3-1.64 C D 

IA-L3-1.65 D D IA-L3-1.66 D D 

XA-L3-1.67 D D IA-L3-L69 C C 

IA-L3-L70 D D IA-L3-1.71 C D 

IA-L3-L72 D D IA-L3-1.73 D D 

TA-L3-L74 D D IA-L3-1.76 D D 

IA-L3-1.77 D D IA-L3-L78 D D 

IA-L3-L79 D D IA-L3-1.80 D D 

| IA-L3-1.81 ND ND IA-L3-L82 | ND ND 

IA-L3-1.S3 B | C IA-L3-L84 ! c C 

IA-L3-J.85 C | C 2A-L3-1.86 i ND ND 

IA-L3-L87 D c IA-L3-1.88 D D 

IA-L3-1.89 B B IA-L3-X.90 B B 

SA-L3-1.91 B B IA-L3-1.94 C C 

IA-L3-1.95 C 1 B IA-L3-1.96 C D 
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compound la lb compound la lb 

IA-L3-1.97 D D IA-L3-L98 D C 

XA-L3-1.99 B C IA-L3-1.I0G D "1 C 

IA-L3-1J01 | D D XA-L3-1.102 j C C 

LA-L3-X.1G3 C D IA-L3-1.104 D C 

IA-L-3-I.105 | C B LA-L3-1.1G7 D D 

IA-L3-1.108 D D IA-L3-X.il 1 B C 

IA-L3-I.112 C C IA-L3-1.113 D D 

IA-L3-X.114 D D IA-L3-1.115 D D 

1 IA-L3-1.116 D D IA-L3-1.117 D D 

IA-L3-1.X18 D D IA-L3-1.119 B A 

XA-L3-1.X20 C C XA-L3-1.12I C C 

LA-L3-1.X22 B B IA-L3-L123 D D 

IB-L3-1J B B IB-L3-1.2 B A 

IB-L3-1.3 C D XB-L3-1.4 C B 

j IA-L3-2.1 D 1 C I IA-L3-2.2 
i 

C C 

IA-L3-2.3 D D IA-L3-2.4 ! D D 

IA-L3-2.5 D C L4-L4-L1 C C 

IA-L4-1.2 D D IA-L4-X.3 C C 

IA-L4-1.4 D D IA-L4-L5 D D 

j IA-L4-1.6 D D IA-L4-1.7 j C D 

' IA-L4-1.8 D C IA-L4-1.9 B j B 

IA-L4-1.10 D D j IA-L4-X.1X A. B 

IA-L4-1.12 B B IB-L4-X.1 A B 

IA-L5-X-I.1 0 D IA-L5-I-1.2 D D 

IA-L5-1-J.3 D D XA-L5-1-1.4 D D 

IA-L5-X-1.5 D D IA-L5-1-1.6 D D 

. IA-L5-1-X.7 D D IA-L5-1-1.8 D D 

j IA-L5-1-1.10 !D D IA-L5-I-l.il D D 

IA-L5-1-X.12 D D IA-L5-X-1.13 X> D 

L4-L5-I-LX4 D D IA-L5-1-2.1 D I) 

IA-L5-1-2.2 D D 1A-L5-2-1.1 j B B 

IA-L5-2-1.2 B : B IB-L5-2-1.1 A B 
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compound la ib compound la lb 

IB-L5-2-1.2 B B j XA-L6-1.1 B C 

IA-L8-1.1 C C XA-L9-1! D D 

IA-L9-1.2 D D IA-L9-1.3 D | D 

IA-L9-1.4 B C IA-L11-1.1 B B 

IA-L12-U IB |B 

[002018] HCV Polymerase RepSlcoa Assay 

[002019] Two stable subgenomic replicon cell iin.es were used for compound characterization in cell 

culture: one derived from genotype la-H77 and one derived from genotype lb-Con! (obtained from 

Apath, LLC, St. Louis, MO). All replicon constructs were bicistronic subgenomic replicons similar to 

those described by Bartenschlager and coworkers (Lohmann et aL Replication of Subgenomic Hepatitis C 

Virvs KNAs in a Hepatoma Cell Line, SCIENCE 285:110-3(1999)). The genotype la replicon construct 

contains NS3-NS5B coding region derived from the H77 strain of HCV (la~H77) (Blight et a!., Efficient 

Replication of Hepatitis C Vims Genotype laRNAs in Cell Culture, J. VIROL. 77:3181-90 (2003)). The 

replicon also has a firefly ksciferase 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, K1691R, K2Q40R and S2204I. The 1 b-Conl replicon construct 

is identical to the la-H77 replicon, except that the NS3-NS5B coding region was derived from the 

Ib-Conl strain, and the adaptive mutations are E1202G, T12801 and S2204I. Replicon cell lines were 

maintained in Dulhecco's modified Eagles medium (DMEM) containing 10% (v/v) fetal bovine serum 

(FBS), 100 nj/ml penicillin, lOOmg/ml streptomycin (Invitrogen), and 200mg/ml G418 (Invitrogen). 

[002020] The inhibitory effects of compounds on HCV replication were determined by measuring 

activity of the iuciferase reporter gene. Briefly, repricon-contaiiiing cells were seeded into 96 well plates 

at a density of 5000 ceils per well in lOOul DMEM containing 5% FBS. 16-24-h later, the compounds 

were diluted in dimethyl sulfoxide (DMSO) to generate a 200x stock in a series of eight half-log 

dilutions. The dilution series was then further diluted 100-fold io. the medium containing 5% FBS. 

Medium with the inhibitor was added to the overnight cell culture plates already containing 1 OOul of 

DMEM with 5% FBS. In assays measuring inhibitory activity in the presence of human plasma, the 

medium from tlie 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 Iuciferase assay, 3Qul of Passive Lysis buffer (Promega) was added to each 

well, and then the plates were incubated for 15inin with rocking to lyse the cells. Luciferin solution (50 

to lOOul Promega) was added to each well, and Iuciferase activity was measured with a Victor II 
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luminometer (Perkin-Efmer). The percent inhibition of HCV RNA replication was calculated for each 

compound concentration and the EQ0 value was calculated using nonlinear regression curve fitting to the 

4-paxaineter logistic equation and GraphPad Prism 4 software. 

[O02O21J When tested by the above method, the compounds of this invention inhibit HCV polymerase 

IA and/or IB. The legend in the table below ss as follows: A - EC50 5 0,0 luM; B — 0.1 uM > EC50 > 

O.OluM; C — luM > EC5Q > O.luM; and D - EC5Q > luM; ND - not determined. 

Table EC™ 

compound la lb compound la lb 

IA-L0-L1 j C A IA-LG-1.2 C B 

IA-LO-1,3 I C c ! 
C ! B 

5 1 

IA-LO-1.5 D D IA-JUM.6 C B j 

IA-LO-1,7 D D IA-LO-1.8 D D j 
IA-L0-L9 D C IA-L0-U0 ND ND 

IA-LO-1.11 ND ND IB-L0-1.1 B B 

IB-LO-1.2 D D IB-LO-1.3 C B 

IB-LO-1.4 j C B IB-LO-1.5 B B 

IB-L0-JL6 | D C IB-L0-1.7 D C 

IB-L0-1.S D D IB-LO-1.9 D D 

IB-L0-1.I0 D D IA-LO-2.1 D D 

3A-L0-2.2 C B IA-LO-2.3 C C 

IA-LO-2.4 D c 1 1A-L0-2.S D D 

IA-LG-2.6 D D 3A-L0-2.7 D C 

IA-LO-2.8 C B IA-LO-2.9 A A 

IA-L0-2J.0 ND ND 1B-L0-2.1 D C 
: IB-LO-2.2 D D IB-LO-2.3 A A 

IB-LO-2.4 ND A IB-LG-2.5 B A 

IB-LG-2.6 C ) B IB-L0-2.7 C B 

IB-LO-2.8 ND ; B IB-L0-2.9 A A 

IB-L0-2.I0 A | A IB-L0-2.1X B . A 

IB-L0-2J.2 B A j IB-LO-2.13 B A 

IMi)~2.X4 C B IB-LO-2.15 C B 

IB-L0-2.16 C A IB-L0-2.17 B A 

IB-LO-2.18 C ) B j TB-L0-2.19 B B 
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compound la | lb compound la lb 

IB-L0-2.20 C ; B IB-L0-2.2I C B 

IB-L0-2.22 C B IB-LO-2.23 C B 

JDB-LO-2.24 B B 1 IB-LO-2.25 C B 

IB4JKL26 D C IB-LO-2,27 ! C B : 

; IB-LO-2.28 D C IB-LO-2.29 C j B 

IB-L0-230 C B lB-L-0-2,31 C B 

IB-LO-2.32 C B IB-LO-2.33 c C 

IB-L0-2.34 D C IB-LO-2.35 D C 

IB-LO-2.36 C B IB-LO-2,37 D C 

IB-LO-238 D D IB-LO-2.3 9 D C 

IB-L0-2.40 D C IB-LO-2.41 0 C 

IB-L0-2.42 e c IB-LO-2.43 D C 

! IB-LG-2.44 D D IB-L0-2.45 D C 

IB-LO-2.46 ND ND IB-LO-2.47 ND ND 

IB-LO-2.48 ND ND IB-LO-2.49 ND ND 

IB-L0-2.50 C C IB-LO-2.51 B A 

IB-LO-2.52 B A IB-L@-2.53 B B 

IB-LQ-2.54 B B IB-LO-2.55 B A 

IB-LO-2.56 C A IB-LO-2.57 C B 

IB-LO-2.58 B A IB-LO-2.59 C B 

IB-LO-2.69 G B IB-LO-2.61 • C B 

IB-LO-2.62 C B HJ-LO-2.63 C B 

IB-LO-2.64 C | A IB-LO-2.65 C i B 

IB-LO-2.66 C B IB-LO-2.67 C B 

IB-LO-2.68 D C IB-LO-2.69 c B 

IB-L0-2.70 D C IB-LO-2.71 c B 

! IB-LO-2.72 D C IB-LO-2.73 c C 

IB-Lfl-2,74 D C IB-L0-2.75 D D 

IB-LO-2.76 ND ND IB-LO-2.77 
I 

ND ND 

IB-LO-2.78 ND ND IB-LO-2.79 C C 

; IA-Ll-1.3 B | A IA-L1-1.4 A A 

IA-L1-1.5 B j A IA-L1-1.6 B B 
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compound la lb compound la lb 

IA-L1-1.9 B A XA-L1-1.10 B B 

IA.-Ll-l.il A A IA-L1-1.12 C C 

IA-Li-1.13 D n IA-L1-1.14 D D 

IA-LI-1.16 ! B 
l 

B 1A-L1-1.17 B B 

IA-L1-1.18 C C IA-L1-1.20 B B 

IA-L1-1.21 A A IA-L1-1.22 D C 

IA-L1-L23 | D D IA-L1-1.24 D D 

IA-LI-1.25 ND ND IA-L1-1.26 B B 

IA-L1-L27 B A IB-Ll-l.l A A i 

IB-LI-1.2 ND B IB-L1-L4 B A | 

IB-Li-l.S B A IE-L1-1,6 A A j 
IB-L1-1.7 A A IB-LI-1.8 B A i 
IB-L1-1.9 B A 3B-L1-1.10 A A | 

IB-LI-1.11 B A IB-L1-L12 R B 

fB-Ll-1.13 B A IB-L1-1.14 B A 

IB-L1-1.15 A A IB-L1-1.16 C B 

IB-Ll-1,17 B A IB-L1-1.18 B B 

| IB-LX-1.19 B A IB-L1-1.20 B A 

IB-LX-1,21 B A IB-L1-1.22 B A 

IB-L1-1.23 C A. IB-Ll-1.24 B A 

IB-L1-L25 B A IB-L1-I.26 B A 

IB-L1-L27 B A IB-L1-1.28 
i 

A | A 

IB-Lt-1.29 C I c 
! m-Ll-1.30 C B 

IB-LX-1.31 D I D IB-Ll-1.32 C B 

• IB-L1-1.33 C j B 
i 

IB-L1-L34 B A 

IB-Ll-1.45 B ; A j IB-L1-1.46 S c A 

IB-LM.47 C 1 B 5 EB-L1-1.48 ; c A 

IB-L1-1.49 D | D IB-L1-1.50 ; c B 

IB-L1-L51 D B IB-L1-1.52 i D C 

E8-L1-1.53 ND ND IB-L1-1.55 ND ND 

IA-L2-1.1 C B | 1A-L2-1.2 ; B B 

IA-L2-L3 B A IA-L2-1.4 c C 
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compound la lb compound la 1 lb 

IA-L2-1.7 D C IA-L2-1.8 B A 

IA-L2-1.9 A A. IA.-L2-U0 r B 

IA-L2-l.ll A A IA-L2-1.12 B A 

IA-L2-L13 C B IA-L2-1.J4 A A 

IA-L2-1.15 C C IA-L2-1.16 i B A 

IA-L2-1.17 C | B 
1 

IA-L2-1.18 ; B A 

IA-L2-1.19 D D XA-L2-L26 j B A j 
IA-L2-L21 B A IA-L2-L22 C B ! 

XA-L2-1.23 [ D C 1A-L2-I.24 C | B 

IA-L2-1.2S j C B IA-L2-1.26 B i B 

3B-L2-1.1 A A IB-L2-L2 | ND A 

K
J 

I >•*
 u B A IB-L2-L4 [ ND c 

IB-L2-1.5 C B IB-L2-1.6 ; B i A 

IB-L2-1.7 ND A IB-L2-1.8 B A 

IB-L2-L9 D ND IB-L2-1.10 ND B 

m-L2-i.ii C B IB-L2-1.12 C B 

IB-L2-1.15 D C IA-L2-2.1 c C 

EB-L2-2.1 C C IA-L3-1.1 ND ND 

IA-L3-1.2 D D IA-L3-L3 D D 

IA-L3-L4 D D XA-L3-1.5 D D 

IA-L3-1.6 C B IA-L3-1.7 D D 

IA-L3-1.8 . D C IA-L3-1.9 D D 

IA-L3-1.10 | C C IA-L3-l.il D D 

L4-L3-1.12 D D IA-L3-1.13 !~D D 

L4-L3-L14 ND C 1A-L3-L15 D D 

i IA43-U6 D D IA-L3-1.17 D D 

I IA-L3-1 J.8 D 
\ 

C IA-L3-1.19 D D 

IA-L3-3.20 D D IA-L3-1.21 D D 

IA-L3-1.22 D D IA-L3-1.24 D D 

IA-L3-L25 ND ND IA-L3-1.26 ND | ND 
i 

IA-L3-L27 D D IA-L3-L28 ND ; ND 

IA-L3-L30 D D IA-L3-L31 D D 
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compound i la lb compound la lb 

XA-L3-4.32 1 ND ND IA-L3-1.33 D D 

IA-L3-1.34 ND ND IA-L3-1.35 ND ND | 

IA-L3-1.36 ND ND IA-L3-1.37 ND ND | 

IA-L3-1.38 D D IA-L3-L39 D D 

IA-L3-1.40 ND ND IA-L3-1.41 D C 

IA-L3-1.42 ND ND IA-L3-1.43 ND ND 

IA-L3-1.44 ND ND IA-L3-1.45 ND ND 

IA-L3-1.46 ND ND XA-L3-I.47 1 ND ND 

IA-L3-1.48 ND ND IA-L3-1.49 | ND ND I 

IA-L3-1.50 ND ND IA-L3-1.51 i C B ; 

j IA-L3-1.52 D C IA.-L3-L53 ND ND 

IA-L3-1.54 ND B XA-L3-1.55 D D 

IA-L3-I.56 | ND 
I \ 

C IA-L3-1.57 C C 

IA-L3-L58 ND C IA-L3-1.59 D D | 

IA-L3-I.60 C B IA-L34.62 D T" 
i IA.~L3-L63 ND ND XA-L3-1.64 ND ND 

IA-L3-1.65 ND ND IA-L3-1.66 ND ND 

IA-L3-1.67 D C IA-L3-1.69 C B 

L4-L3-1.70 C B IA-L3-L71 c B 

IA-L3-1.72 ND ND | IA-L3-L73 ND ND 

IA-L3-1.74 ND j ND IA-L3-1.76 ND ND 

IA-L-3-1.77 ND : ND LA-L3-1.78 ND ND 

IA-L3-1.79 ND ND IA-L3-L80 ND ND 

IA-L3-1.81 ND ND IA-L3-1.82 ND ND 

: IA-L3-1.83 c C j IA-L3-1.84 D D 

| JA-L3-I.85 C C IA-L3-1.86 ND 1 ND 
i 

! IA-L3-1.S7 ND D IA-L3-L88 ND ND 

IA-L3-1.S9 C B | IA-L3-L90 D r-' 
V_/ 

IA-L3-1.91 C C IA-L3-L94 D c 
IA-L3-1.95 D D ! IA-L3-1.96 C D 

IA-L3-1.97 D D j IA-L3-1.98 D C 

IA-L3--1.99 ND | C IA-L3-L100 | ND 
1 

D 
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compound la i lb compound la lb 

IA-L3-U01 ND |ND | XA-L34.102 ND C 

IA-L3-1J03 D D XA-L34.104 D D 

IA.~L34J.05 D D IA-L34.107 D D 

IA-L3-U08 •ND ND 

i-
j <

 '< ND C 

IA-L3-1J12 D C IA-L34.113 D D 

1A-L34J14 ND ND IA-L3-1.115 D D 

IA-L3-1.X16 i ND ; ND IA-L3-1.117 ND ND 

IA-L3-1.118 ND ND XA-L3-1J19 C B 

1 IA-L3-1.120 D D IA-L3-1.121 D C 

j IA-L34J.22 ND B | IA-L3-1.123 C B 

j IB-L3-1.1 C B IB-L3-1.2 j C B 

IB-L34.3 j ND C IB-L3-1.4 D D i 
IA-L3-2J D D JA-L3-2.2 D j D j 

IA-L3-2.3 ND ND | XA-L3-2.4 D D 

IA-L3-2.5 D D LA-L44.I D D 

i IA-L44-J IA-L44.3 D D 

IA-L4-1.4 D D IA-L4-L5 ND ND 

IA-IA-1.6 ND ND IA-L44.7 D D 

IA-L4-U D C IA-L44.9 ND B 

IA-L4-1.]10 ND ND IA~L4-1.11 C B 

IA-L4-1J2 C C IB-L44.1 C B 

IA-L54-1.I ND ND IA-L5-1-1.2 ND ND 

IA-L5-1-1.3 ND ND IA-L5-14.4 ND ND 

j JA.-L5-1~.L5 j ND j ND IA-L544.6 ND ND 

IA-L54-1.7 1 ND ND j XA-L544.8 ND ! ND 
[ 

IA-L5-1-1 JO ND ; ND ; IA.-L54~1.11 j ND j ND 

j IA-L5-1-1.12 ND | ND 
j 

IA-L54-1.13 ND 1 ND 

IA-LS4-1.14 ND ND IA-L54-2.1 ND ND 

IA-L5-1-2.2 ND ; ND ; 1A-L5-2-L1 C B 

, IA-L5-2-1.2 C C IB-L5-24.1 B A 

X.B-L5-2-1.2 c B : IA-L6-1.1 C B 

IA-L84.1 c C IA-L94.1 
t 

ND ND 
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compound la lb compoimd la Ih 

IA-L9-1.2 ND ND IA-L9-I.3 ND ND 

IA-L9-L4 D C XA-Lll-l.t C B 

IA-L12-1.1 C B 

sis*#**#*!)!*** 

[002022] All 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 the cited 

references. 
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CLAIMS 

1. A compound or salt thereof, wherein the compound corresponds in structure to formula II: 
(ii) 

Ri 

wherein 

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

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

R2 is selected from tlie group consisting of hydrogen, halo, hydroxy, methyl, cyclopropyl, and 

cyclobutyl; 
R3 is selected from the group consisting of hydrogen, halo, oxo, and methyl; 
R4is selected from the group consisting of alkyl, alkenyl, alkynyl, nitro, cyano, azido, 

alkyloxy, alkenyioxy, alkynyloxy, amino, aminocarbonyl, aminosulfonyl, alkylsuifonyl, 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, alkynyl, and alkylsuifonyl, or 

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

heterocyciyl, and 

(b) the alkyl, alkenyl, alkynyl, alkyloxy, alkenyioxy, alkynyloxy, and alkylsuifonyl, 

optionally are substituted with one or more substituents independently selected from tlie group 

consisting of halo, oxo, nitro, cyano, azido, hydroxy, amino, alkyloxy, trimethylsilyl, carbocyclyl, mid 

heterocyclyl, wherein: 
the amino optionally is substituted with: 

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

alkenyl, alkynyl, alkylcarbonyl, alkylsuifonyl, alkyloxycarbonyl, carbocyclyl, 

heterocyclyl, carbocyclylalkyl, and heterocyciylalkyl, 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 alky 1, alkenyl, alkynyl, halo, oxo, nitro, cyano, 

azido, hydroxy, amino, alkyloxy, trimethylsilyl, carbocyclyl, and heterocyclyl, wherein: 
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the amino optionally is substituted with: 

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

alkenyl, alkynyl, alkylcarbonyl, alkylsuifonyl, alkyloxycarbonyl, carbocyclyl, 

heterocyclyl, carbocyclylalkyl, and heterocyciylalkyl, or 

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

heterocyclyl; 
R5 is selected from the group consisting of hydrogen, hydroxy, alkyl, alkenyl, alkynyl, 

alkyloxy, alkenyioxy, allcynyioxy, alkylsulfonyloxy, carbocyciylsulfonyioxy, haloallcylsulfonyloxy, 

and halo; and 

X2 is halo. 
2. The compound or salt of claim 1, wherein 

is a single carbon-carbon bond. 

3. The compound or salt of claim 1, wherein 

is a double carbon-carbon bond. 

4. The compound or salt of claim 1> wherein R1 is selected from the group consisting of 

hydrogen and methyl. 
5. The compound or sait of claim 1, wherein R! is hydrogen. 

6. The compound or salt of claim 1, wherein R2 is selected from the group consisting of 

hydrogen, methyl, and halo. 
7. The compound or salt of claim 1, wherein R2 is hydrogen. 

8. The compound or salt of claim 1, wherein R3 is selected from the group consisting of 

hydrogen and methyl. 
9. The compound or salt of claim 1, wherein R3 is hydrogen. 
10. The compound or salt of claim 1, wherein R4is selected from the group consisting of C,-C4-

alkyl, C2-C4-alkenyl, C2-C4~alkynyl, amino, CrC4-alkylsulfonyl, C3-C6-carbocyclyl, and 5-6-

membered heterocyclyl, wherein: 

the amino optionally is substituted with one or two substituents independently selected from 

tlie group consisting of alkyl, alkenyl, alkynyl, and alkylsuifonyl, 

the Ci-C4-alkyl, C2-C4-alkenyl, and. C2-C4-alkynyl optionally are substituted with one or more 

substituents independently selected from the group consisting of hal o, oxo, hydroxy, alkyloxy, and 

trimethylsilyl, and 
the C3-C6-carbocyclyl 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 alkylsuifonyl. 
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11. The compound or salt of claim 1, wherein: 

R4is selected from the group consisting of CrC4-aikyl, C3-C6-carbocyclyl, and 5-6-membered 

heterocyclyl, wherein: 

(a) the Ci-C4-alkyl 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-carbocyclyl and 5-6-membered heterocyclyl optionally are substituted with one 

or two substituents independently selected from the group consisting of alley 1, halo, and 
alkylsulfonylamino. 

12. The compound or salt of claim 1, wherein R4is selected from the group consisting of alkyl, 
alkenyl, alkynyl, nitro, cyano, azido, alkyloxy, alkenyioxy, alkynyloxy, amino, aminocarbonyl, 
aminosulfonyl, alkylsuifonyl, carbocyclyl, and heterocyclyl. 

13. The compound or salt of claim 1, wherein R4 is selected from the group consisting of Q -C4-

alkyl, CVCe-carbocyclyl, and 5-6-membered heterocyclyl. 

14. The compound or salt of claim 1, wherein R4 is selected from the group consisting of tert-

butyl, Cj-Ce-carbocyclyl, and 5-6-membered heterocyclyl. 

15. The compound or salt of claim 1, wherein R is selected from the group consisting of tert-
butyl, C3-C6-carbocyclyi, and. 5-6-membered heterocyciyl. 

16. The compound or salt of claim 1, wherein R4 is alkyl. 

17. The compound or salt of claim 1, wherein R4 is tert-butyl. 

18. The compound or salt of claim 1, wherein R5 is selected from the group consisting of 
hydrogen, hydroxy, alkyloxy, and halo. 

19. The compound or salt of claim 1, wherein R5 is selected from the group consisting of 

hydrogen, methoxy, and halo. 

20. The compound or salt of claim 1, wherein R5 is methoxy. 

21. The compound or salt of claim 1, wherein X2 is selected from the group consisting of chloro, 

bromo, and iodo. 

22. The compound or salt of claim 1, wherein X2 is iodo. 
23. The compound or salt of claim 1, wherein 

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

R2 is selected from the group consisting of hydrogen and halo; 
R3 is selected from the group consisting of hydrogen and halo; 

R4is selected from the group consisting of Ci-C4-alkyl, C3-C6-carbocyclyl, and 5-6-membered 

heterocyclyl, wherein: 

(a) the Ci-C4-alkyl 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 C3-C6-carbocyclyl and 5-6-membered heterocyclyl optionally are substituted with one 

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

alkyl sulfonyl&mino; 
R5 is selected from, the group consisting of hydrogen, hydroxy, alkyloxy, and halo; and 

X2 is selected from the group consisting of chloro, bromo, and iodo. 

24. The compound or salt of claim 1, wherein 
=•=== is a double carbon-carbon bond; 

R1 is hydrogen; 
R2 is selected from the group consisting of hydrogen and halo: 

R is hydrogen; 

R4 is tert-butyl; 
R5 is selected from the group consisting of hydrogen, hydroxy, and methoxy; and 

X2 is selected from the group consisting of bromo and iodo. 

25. The compound or salt of claim 1, wherein 
Rs is selected from the group consisting of hydrogen and methyl; 

R2 is selected from the group consisting of hydrogen and methyl; 

R3 is selected from the group consisting of hydrogen and methyl; 

R4 is tert-butyl; 
R5 is selected from the group consisting of hydroxy and methoxy; and 
X2 is selected from the group consisting of chloro, bromo, and iodo. 

26. The compoimd or salt of claim 1, wherein 

is a double carbon-carbon bond; 

R1 is hydrogen; 

R2 is hydrogen; 

R3 is hydrogen; 

R4 is tert-butyl; 
R5 is selected from the group consisting of hydroxy and methoxy; and 

X2 is selected, from the group consisting of chloro, bromo, and iodo. 
27. The compound or salt of claim 1, wherein the compound is selected from the group consisting 

of 
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<),„ N, A) 

Br 

(H-lir) 

and 

rii-ci) 

28. A process for preparing the compound or salt of claim 1, wherein the process comprises 

reacting a compound of formula III with a compound of formula IV in the presence of (i) copper (I) 

salt catalyst and (ii) nitrogenous heteroaryl ligand 
R, 

i x: 
Cu( I) catalyst 
' ' > 

nitrogenous 
R? heteroarvl 

hgand 
R' R'1 

(111) (IV) 

R4 

01) 

wherein R1, R\ R3, R4, R5and X2are as defined in claim I, and X1 is halo. 
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29. The process of claim 28, wherein X! is selected from the group consisting of chloro, bromo, 

and iodo. 
30. The process of claim 28, wherein the process is conducted in the presence of a base. 

31. The process of claim 30, wherein the base is selected from the group consisting of potassium 

sait, sodium salt, and cesium salt. 

32. The process of claim 28, wherein the nitrogenous heteroaryl ligand comprises a picolinamide 
compound corresponding in structure to formula V: 

R11, R12, RL\ R14, R15, R16, and R17 are independently selected from the gimp consisting of 

hydrogen, Ci.4-perfluoroalkyl, C].4-alicyloxy, Cj.d-haloalkyl, chloro, and cyano. 

33. The process of claim 28, wherein the nitrogenous heteroaryl ligand is selected from the group 

consisting of 8-hydroxyquinoline, 2-(2-pyridyl)-benzimidazole, N-(4-cyano-phenyl)picolinamide, and 

N-(2-cyanophenyl)picolinamide. 

34. The compound or salt of claim 1, wherein the compound is l-(3-tert-butyl-5-iodo-4-

methoxyphenyl)pyrimidine~2,4(lH,3H)-dione. 

35. l-(3-tert-butyI-5-iodo-4-methoxyphenyl)pyrimidine-2,4(lH,3H)-dione. 

(V) 

and 
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