URACIL OR THYMINE DERIVATIVE FOR TREATING HEPATITIS C

CROSS-REFERENCE TO RELATED PATENT APPLICATIONS
{0801} 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. 61/096,791 (filed September 13,

2008). The entire texi of those applications is incorporated by reference into this application.

FIELD OF THE INVENTION
H80Z] This invention is direcied to: {2} compounds and salts thereof thay, finver alia, are useful as
hepatitis C virus (HCV) inhibitors; (b} intermediates useful for the preparation of such compounds and
sakts; {C) compuositions comprising such compounds and salts; (d) methods for preparing such
intermediates, compounds, salts, and compositions; () methods of use of such compomds, salts, and

compositions; and () 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
RCV. Atleast six different HCV genotypes (with several subtypes within each genotype) are known o
date. In North America, HCV genotype 1a predominates, followed by HCV genotypes ib, 2a, 2b, and 3a.
In the United States, HCV genotypes 1, 2, and 3 are the most common, withs about 80% of the hepaitis C
patients having HCV genotype 1. In Europe, HCV genotype 1b is predominant, followed by HCV
genotypes 2a, 2b, 2¢, 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 {o therapy and the reguired duration of such therapy.
[8664] An BCV infection can cause liver inflammation (hepatitis) that is often asymptomatic, but
ensuing chronic bepatitis 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 {70 miilion 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 miltion
people in the United States are infected with HCV. Co-infection with the human immunodeficiency virus
(HIVY} is common, and rates of HCV infection among HIV positive populations are kigher.
{0685] There is a small chance of clearing the virus spontancousty, but the majority of patients with
chronig hepatitis C will not clear it without ireatment. Indications for treatment typically include proven
HCV infection and persistent abnormal liver function tests. There are two treatment reghmens 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 injectad into the bloodstream, works by bolstering the immune response to HCV; and



ribavirin, which is taken orally, is believed to work by preventing HCV replication. Taken alone,
ribavirin does not effectively suppress HCV levels, but an interferon/ribavirin combination is more
effective than interferon alone. Typically, hepatitis C is treated with a combination of pegylated
interferon alpha and ribavirin for & period of 24 or 48 weeks, depending on the HCV genotype.

[6066] 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.

[8887] Treatment may be physically demanding, particularly for those with prior history of drug or
zlcohol abuse, because both interferon and ribavirin have numerous side effects. Common interferon-
associated side effects include flu-like symptoms, extreme fatigue, nausea, loss of appetite, thyroid
problems, high blood sugar, hair loss, and skin reactions at the injection site. Possible serious interferon-
associated side effects include psychases (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
fow), and new or worsening autoimmune disease {e.g., theumatoid arfhritis). Ribavirin-associated side
effects inchude anemia, fatigue, irnitability, skin rash, nasal steffiness, sinusitis, and cough. Ribavirin can
also cause birth defects, so pregnancy in female patients and female partners of male patients must be
avoided during freatment 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 len of an interferon agent and/or ribavirin} to
alleviate the symptoms of hepatitis C, thereby providing partial or coraplete relief. This inveation

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:
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{0010] Informula L

=<2 ig selected from the group consisting of single carbon-carbon bond and double carbon-
carbon bond;

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

R is selected from the group consisting of hydrogen, halo, hydroxy, methyl, cyclopropyl, and
cyclobutyl;

R is selected from the group consisting of hiydrogen, halo, oxo, and methy!;

R is selected from the group consisting of halo, alkyl, alkeny!, alkynyl, nitro, cyano, azido,
alkyloxy, alkenyloxy, alkynyloxy, amine, amindcazbonyi, aminosulfonyl, alkylsulfonyl, carbocyclyl, and
heterocyclyl, wherein:

' (a) the aming, aminocarbonyl, and aminosulfony! optionally are substituted with:
(1) one or two substituents independently selected from the group
consisting of alkyl, alkenyl, alkynyl, and alkylsulfonyl, or
(2) two substituents that, together with the amino nitrogen, form a single-
ring heterocyclyl, and
(b) the alicy], alkenyl, alkynyl, alkyloxy, alkenyloxy, alkynyloxy, and alkylsulfonyl,
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 heterocyclyi, wherein:
the amino optionally is substituted with:
(1) one or two substituents independenily selected from the group
'consisting of alkyl, alkenyl, alkynyl, alkylcarbonyl, alkylsulfonyl,
alkyloxycarbonyl, carboeyelyl, heterooyclyl, carboeyclvlalkyi, and
heterooyclylalkyl, or

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



ring heterocyclyl, and
(c) the carbocyelyt and heterocyelyl optionally are substituted with up to three
substituents independently selected from the group consisting of alkyl, alkenyl, alkynyl, halo,
ox0, nitro, cyano, azido, hydroxy, amine, alkyloxy, trimethyisilyl, carbocyelyl, and heterocyelyl,
wherein:
the amino optionally is substituted with:

(1) one or two substituents independently selected from the group
consisting of alkyl, alkenyl, alkynyl, alkylcarbonyl, alkylsulfonyl,
alkyloxycarbonyl, carbocyelyl, heterocyelyl, carbocyelyialiyl, and
heterocyelylatkyl, or

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

R is selected from the group consisting of hydrogen, hydroxy, alkyl, alkenyl, alkynyl, alkyloxy,
alkenyloxy, alkynyloxy, alkylsulfonyloxy, carbocyelylsulfonyloxy, halealkylsulfonyloxy, and halo;

L is selected from the group consisting of bond, CRY=C(R®), C=C, CCONERS), N®>)C(0),
C-Cy-alkylene, C(H),0, OC(H),, cyclopropyl-1,2-ene, CHDNRY), NR™C(H),, C(OYCH,, and
CH,C(O);

R RE B and R™ are independently selected from the group consisting of hydrogen, C;-Ce-
alkyl, Ci-Cealkyloxy, Cs-Ce-cycloalkyl, and halo, wherein

the C-Cy-alicyl optionally is substifuted with one or more substituents independently
selected from the group cousisting of carboxy, halo, bydroxy, nitro, oxo, amino, cyano,
atkyloxycarbonyl, alkylcarbonyloxy, aliyloxy, carbocyelyl, and heterocycelyl;

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

R is selected from the group consisting of hydrogen and alicyl;

RS is selected from the group consisting of Cs-Ce-carbocyclyl, 5-6-membered heterocyelyl, fused
2-ring heterooyelyl, and fused 2-ring carbocyclyl, wherein each such substituent optionally is substifuted
with one or more substitnents independently selected from the group consisting of R, R¥, R R, R,
R’ and R,

each RY is independently selected from the group consisting of halo, nitro, hydroxy, oxo,
carboxy, cyano, amino, imino, azido, and aldehydo, wherein:

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

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

wherein:



each such substituent optionally is substituted with one or more substituents
independently selected from the group consisting of carboxy, hydroxy, halo, amine, imino, nitro,
azido, oxo, aminosulfonyl, atkylsulfonyl, alkyloxycarbonyl, alkenyloxycarbonyl,
alkynyloxycarbonyl, alkylearbonyloxy, alkenylcarbonyloxy, alkynylcarbonyloxy, alkyloxy,
alkenyloxy, alkynyloxy, carbocyclyl, heterocyelyl, cyano, and aminocarbonyl, wherein:
the amino, imino, aminosulfonyl, aminocarbonyl, carbocyelyl, and heterocyelyl
optionally are substituted with one or two substituents independently selected from the
group consisting of alkyl, alkenyl, alkynyl, alkylsulfonyl, alkenylsulfonyl,
alkynylsulfonyl, alkylsulfonylamino, hydroxy, and alkyloxy,
wherein:
amino portion of the alkyisulfonylamino optionally is substituted with a
substituent selected from the group consisting of alkyl, alkenyl, and alkynyl;
each R is independently selected from the group consisting of carbocyelyl and heterocyclyl,
wherein:
each such substituent optionally is substituted with one or more substituents
independently selected from the group consisting of alkyl, alkeuyl, alkynyl, carboxy, hydroxy,
halo, amino, nitro, azido, oxo, aminosulfonyl, alkyloxycarbonyl, alkenyloxycarbonyl,
alkynyloxycarbonyl, alkylearbonyloxy, alkenylearbonyloxy, alkynylcarbonyloxy, alkyloxy,
alkenyloxy, alkynyloxy, carbocyelyl, heterocycelyl, cyano, and aminocarbonyl, wherein:
the amino, aminosulfonyl, and aminocarbony! optionally are substituted with one
or two substituents independently selected from the group consisting of alkyl, alkenyl,
alkynyl, atkylsulfonyl, alkenylsulfonyl, and alkymylsulfonyl;
each RY is independently selected from the group consisting of alkyloxy, alkenyloxy, alkynyloxy,
atkyisutfonyloxy, alkenyiseifonyloxy, and atkynylsulfonyloxy, wherein:
each such substituent optionally is substituted with one or more substituents
independently selected from the group consisting of carboxy, hvdroxy, halo, amino, nitro, azido,
oxo, aminosuifonyl, alkyloxycarbonyl, alkenyvloxycarbonyl, alkynyloxycarbonyl,
alkylecarbonyloxy, alkkenylcarbonyloxy, alkynylcarbonyloxy, alkyloxy, alkenyloxy, alkynyloxy,
carboeyelyl, heterocyelyl, eyano, and aminocarbonyl, whereim
the amino, aminosulfonyl, and aminocarbonyl optionally are substituted with one
or two substituents independently selected from: the group consisting of alkyl, alkenyl,
alkynyl, alkylsulfonyl, alkenylsulfonyl, and atiynyisulfonyl;
cach R is independently selected from the group consisting of alkylearbonyl, alkenylcarbonyl,

alkynylcarbonyl, aminocarbonyl, alkyloxycarbonyl, carbocyelylearbonyl, and heterocyclylearbonyl,



wherein:

(@) the allylcarbonyl, alkenylcarbonyl, and alkynylcarbonyl optionally are substituted
with one or more substituents independently selected from the group consisting of carboxy,
hydroxy, halo, amino, nitre, azido, oxo, aminosulfonyl, alkyloxycarhonyl, alkenyloxycarbonyl,
alkynyloxycarbonyl, alkylearbonyloxy, alkenylearbonyloxy, alkynylearbonyloxy, alkyloxy,
afkenyloxy, alkynyloxy, carbocyelyi, heterocyclyl, cyano, and aminocarbonyl, and

(b} the aminocarbony] optionally is substituted with one or two substituents
independently selected from the group consisting of alkyl, alkenyl, alkynyl, alkyloxyalkyl,
carboeyelyl, heterocyolyl, alkylsulfonyl, and alkylsulfonylamino, wherein:

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

cach R’ is independently selected from the group consisting of carboeyelylsulfonylamino,
heterocyclylsulfonylamino, alkylcarbonylamino, alkenylcarbonyiamine, alkynylcarbonylamine,
alkyloxycarbonylamino, alkenyioxycarbonylamino, alkynyloxycarbonylaming, alkylsulfonylamino,
alkenylsulfonylamino, alkynylsulfonylamino, aminocarbonylamino, alkyloxycarbonylaminoimino,
atkylsulfonylaminoimino, alkenylsulfonylamineimine, and alkynylsulfonylaminoimino, whersin:

() the amino portion of such substituents optionally is substituted with a substituent
independently selected from the group consisting of carbocyclylalkyl, heterocyclylalkyl,
alkylearbonyloxy, aminocarbonylatkyl, alkyl, alkenyl, alkynyl, alkylearbonyl, alkenyicarbonyl,
alleynylcarbonyl, alkyloxycarbonyl, alkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and
alkylsulfonyl, wherein:

(1) the carbooyelyl portion of the carboeyelylalkyl and the heterocyelyl portion
of the heterocyelylalkyl optionally are substituted with one or more substituents
independently selected from the group consisting of alkyl, alkenyl, alkynyl, carboxy,
hydroxy, alkyloxy, alkenvloxy, alkynyloxy, halo, nitro, cyano, azido, oxo, and aming,
and

{2) the amino portion of the aminocarbonylalky! optionally is substituted with
one or two substituents independently selected from the group consisting of alkyl,
alkenyl, and alkynyi,

(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, atkylcarbonyloxy, hydroxy, alkyloxy, carbooyclyl, heterocyetyl,
and cyano, wherein:

the amino optionally is substituted with one or two substituents independently



selected from the group consisting of alkyl, alkenyl, alkynyl, alkyloxy, alkenyloxy, and
. alkynyloxy, wherein;
the alkyl optionally is substituted with one or more hydroxy;

() the carbocyelyl and heterocyelyl portions of such substituents optionally are
substituted with one or more substituents independently selected from the group consisting of
alkyl, alkenyl, alkymyl, carboxy, hydroxy, alkyloxy, alkenyloxy, alkynyloxy, halo, nitro, cyano,
azido, and amino, wherein:

the amino optionally is substituted with one or two substituents independently
selected from the group consisting of alkyl, alkeryl, and alkynyl; and
each R¥ is independently selected from the group consisting of aminosulfonyl, alkylsulfonyl,
alkenyisulfonyl, and alkynylsulfonyl, wherein:

(=) the alkylsulfonyl, alkenylsulfonyl, and alkynylsulfonyl optionally are substituted with
one or more substituents independently selected from the group consisting of carboxy, hydroxy,
halo, amino, nitro, azido, oxo, sminosulfonyl, alkyloxycarbonyl, alkenyloxycarbonyl,
atkynyloxycarbonyl, alkylearbonyloxy, alkenylcarbonyloxy, alkynylcarbonyloxy, alkyloxy,
alkenyloxy, alkynyloxy, carbocyclyl, heterocyelyl, cyano, and aminocarbonyl, wherein:

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

and alloynyl; and

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

[6011] This disclosure also is directed to the salts (including pharmaceutically acceptable salts) of the
compounds of the invéntion.

[0612] 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).

[0615] This disclosure also is directed 1o 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.



[0015a]In one aspect, this disclosure is directed to a compound or salt thereof, wherein the compound

corresponds in structure to formula II:
Gn

R
. wherein

== j5 selected from the group consisting of single carbon-carbon bond and double carbon-carbon

bond;

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

R’ is selected from the group consisting of hydrogen, halo, hydroxy, methyl, cyclopropyl, and
cyclobutyi; '

R’is selected from the group consisting of hydrogen, halo, 0xo, and methyl;

R‘is selected from the group consisting of alkyl, alkenyl, alkynyl, nitro, cyano, azido,
alkyloxy, alkenyloxy, alkynyloxy, amino, aminocarbonyl, aminosulfonyl, alkylsulfonyl, 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 alkylsulfonyl, 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 alkylsulfonyl,
optionaily 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 independenﬂy selected from the group consisting of alkyl,
alkenyl, alkynyl, alkylcarbonyl, alkylsulfonyl, alkyloxycarbonyl, carbocyclyl,
heterocyclyl, carbocyclylalkyl, and heterocyclylalkyl, or

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

(¢) the carbocyelyl 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:

7a



the amino optionally is substituted with:
(1) one or two substituents independently selected from the group consisting of alkyl,
alkenyl, alkynyl, alkylcarbonyl, alkylsulfonyl, alkyloxycarbonyl, carbocyclyl,
heterocyclyl, carbocyclylalkyl, and heterocyclylalkyl, or
(2) two substituents that, together with the amino nitrogen, form a single-ring
heterocyclyl;

R’is selected from the group consisting of hydrogen, hydroxy, alkyl, alkenyl, alkynyl,
alkyloxy, alkenyloxy, alkynyloxy, alkylsulfonyloxy, carbocyclylsulfonyloxy, haloalkylsulfonyloxy,
and halo; and

X?is halo.

[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 Il with a compound

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

Ry
XI‘.
tl e Cu(l) catalyst
| e———————
nitrogencus
7~ RS heteroarvi

f figand

n
wherein R', R, R, R, R’ and X are as defined herein, and X' is halo.
[6015¢] In one aspect, this disclosure is directed to 1-(3-tert-butyl-5-iodo-4-

methoxyphenyl)pyrimidine-2,4(1H,3H)-dione.
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[0016] Further benefits of Applicants' disciosure wiil be apparent to one skilled in the art from reading
this patent application.

BRIEF DESCRIPTION OF THE DRAWINGS
[6617]) Figure 1 shows an illustrative PXRD pattern for the ethanol solvate of compound IB-1.0-2.3.
[6018] Figure 2 shows an iliustrative TGA profile of the ethanol solvate of compound IB-L9-2.3.
[6019] Figure 3 shows an illustrative PXRD pattern for the acetonitrile solvate of compound IB-L8-2.3.
[0026] Figure 4 shows an illustrative PXRD pattern for the ethyl acetate sclvate of compound IB-L8-2.3.
{8021} Figure 5 shows an illustrative PXRD pattern for the 2-propanol selvate of compound IB-L6-2.3.
[00622] Figure 6 shows an illustrative PXRD paitern for the methanol solvate of compound IB-L{-2.3.
[0623] Figure 7 shows an illustrative PXRD pattern for the I-propanol solvate of compound IB-L.6-2.3.
{0024] Figure 8 shows an illustrative PXRD pattern for the solvent free crystalline compound IB-1.6-2.3,
[8625] Figure 9 shows an illustrative PXRD pattern for the hydrate of compound IB-L6-2.3.
[0026] Figure 10 shows an illustrative PXRD pattern for the pattern A monosodjum salt of compound
IB-L.8-2.3.
[6027] 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-£.8-2.3.
[0029] Figure 13 shows an illustrative TGA profile of the pattern B monosodium salt of compound IB-
16-2.3,
[8030] Figure 14 shows an illustrative PXRD pattern for the pattern C monosodium salt of compound
IB-1.6-2.3.
[00631] Figure 15 shows an illustrative PXRD pattern for the disodium salt of compound IB-L0-2.3.
[8032] Figure 16 shows an illustrative TGA profile of the disodium salt of compound IB-L6-2.3.
[0033] Figure 17 shows an illustrative PXRD pattern for the monapotassium salt of compound IB-L&-
2.3,
I8034] Figure 18 shows an illustrative TGA profile of the monopotassium salt of compound IB-L8-2.3.
J6835] Figure 19 shows an illustrative PXRD pattern for the pattern A monocholine salt of compound
- IB-LO-2.3.
{6036] Figure 2¢ shows an illustrative TGA profile of the patiern A monocholine salt of compound IB-
LG-2.3.
[0637] Figure 21 shows an illusirative PXRD pattern for the pattern B monocholine salt of compound
IB-L4-2.3.

[0038] Figure 22 shows an illustrative TGA profile of the pattern B monocholine salt of compound IB-



15-2.3.

{89391 Figure 23 shows an illustrative PXRD pattern for the dicholine salt of compound 1B-1.0-2.3,
[0046] Figure 24 shows an illustrative PXRD pattern for the disodium salt nonahydrate of compound IB-
Li-L1.

[B041] Figure 25 shows an ilustrative PXRID pattern for the disodium salt tetrahydrate of compound 1B~
£31-1.1.

[0042] Figure 26 shows an illustrative TGA profile of the disodium salt tetrahydrate of compound IB-
11-1.1.

[0043] Figure 27 shows an illustrative PXRD pattern for the dipotassium salt tetrahydrate of compound
IB-Li-1.1.

1066441 Figure 28 shows an illustrative PXRD pattern for the monopotassium salt triliydrate of compound
IB-Li-1.3.

[8045] Figure 29 shows an illustrative PXRD pattern for the monopotassium salt dihydrate of compound
31111

{6046} Figure 36 shows an illustrative TGA profile of the monopotassium salt dihydrate of compound
®B-11-1.1.

16647] Figure 31 shows an illustrative PXRD pattern for the 1/7 potassium salt of cornpound IB-L1-1.1.
[0048] Figure 32 shows an illustrative PXRD pattern for the monodiethylamine salt tetrahydrate of
compound EB-L3-1.1.

[6649] Figure 33 shows an iHustrative TGA profile of the monodiethylamine salt tetrahydrate of
compound IB-L1-1.1.

{60501 Figure 34 shows an illustrative PXRD pattern for the pattern A polymorph of compound IB-L.1-
L1

106511 Figure 35 shows an ustrative DSC profile of the pattern A polymorph of compound IB-L.1-1.1.
[0052] Figure 36 shows an illustrative PXRD patiern for the pattern B polymorph of compound IB-L.1-
L1,

[0853] Figure 37 shows an illustrative PXRD pattern for the pattern C polymorph of compound IB-L1~
1.1,

10054} Figure 38 shows an {llustrative PXRD pattern for the pattern D polymorph of compound IB-L1-
i.1.

[B055] Figure 39 shows an illustrative PXRD) pattern for the pattern A hydrate of compound IB-L1-1.1,
[0056] Figure 49 shows an illustrative TGA profile of the pattern A hydrate of compound IB-E1-1.3.
[0057] Figure 41 shows an illustrative PXRD pattern for the pattern B hydraie of compound IB-L1-1.1.
[6658] Figure 42 shows an illustrative TGA profile of the pattern B hydrate of compound IB-L1-1.1.



[0059] Figure 43 shows an illustrative PXRD pattern for the pattern C hydrate of compound IB-LI-1.1.
[8060] Figure 44 shows an illustrative TGA profile of the pattern C hydrate of compound IB-LI-L1.

{6061] Figure 45 shows an illustrative PXRD pattern for the pattern D hydrate of compound IB-L1-1.1.
100621 Figure 46 shows an illustrative PXRD pattern for the pattern E hydrate of compound IB-Li-L1.

DETAILED DESCRIPTION OF THE INVENTION
[8063] 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 adapt and apply
the invention in its numerous forms, as they may be best suited to the requirements of a particular use.
This description and its specific examples are intended for purposes of iflustration only. This invention,
therefore, is not limited to the embodiments described in this patent application, and may be variously
modified,

A. Definitions.

[0664] The term "allyl” (alone or in combination with another term{s}) means a straight-or branched-
chain saturated hvdrocarby! substituent typically containing from 1 to about 20 carbon atoms, more
typically from 1 to about § 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, iso-amyl, and hexyl. As in this definition, throughout this detailed description Applicanis
have provided illustrative examples. The provision of such iltustrative examples should not be interpreted
as if the provided Hlustrative examples are the only options available to one skilled in the art.
{80657 The term "alkenyl” (alone or in combination with another termi(s)) means a straight- or branched-
chain hydrocarbyl substifuent 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, I-butenyl, 2-butenyl, and 3-buteny],
{o066] The term "alkynyl® (alone or in combination with another term(s)) means a straight- or branched-
chain hydrocarbyl substituent containing one or more friple bonds and typically from 2 to about 20 carbon
atoms, more typicaily from about 2 to about 8 carbon atoms, and even more typically from about 2 to
about 6 carbon atoms. Examples of such substituents include ethynyl, 2-propynyl, 3-propynyl, 2-butynyl,
and 3-butynyl.
[0067] The term "carbocyelyl” (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 carboeyclyl may be a single ring, which

typically contains from 3 to 6 ring atoms. Examples of such single-ting carbocyclyls include cyclopropyl



(cyclopropanyl), cyclobuty! (cyclobutanyl), cyclopenty! (cyclopentanyl), cyclopentenyl,
cyclopentadienyl, cyclohexyl (cyclohexanyl), cyclohexenyl, cyclohexadienyl, and phenyl. A carbocyclyl
alternatively raay be 2 or 3 rings fused together, such as naphthalenyl, tetrahydronaphthaleny! (tetralinyl},
indenyl, indanyl (dihydroindenyl), anthracenyl, phenanthrenyl, and decalinyl.

[6868] The term "cycloalkyl" (alone or in combination with apother term(s)) means a saturated cyclic
hydrocarby! 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 cycloalkyls include
eyelopropyl, cyclobutyl, cyclopentyl, and cyclohexyl. A cycloalkyl aliernatively may be 2 or 3 carbon
rings fused together, such as, decalinyl.

[8669] 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,
[6078] In some instances, the number of carbon atorms in a hydrocarbyl substituent (e.g., alkyl, alkenyl,
alkynyl, or cycloalky!) is indicated by the prefix "C,-C,-", wherein x is the minimum and y is the
maximum number of carbon atoms in the substituent. Thus, for example, "Ci-Ce-alkyl" refers fo an aliyl
substituent containing from | to 6 carbon atoms, Ilustrating further, C3-Co-cycloalkyl means a saturated
hydrocarbyl ring containing from 3 to 6 carbon ring atoms.

[6071] The term “hydrogen” (alone or in combination with another term(s}) means a hydrogen radical,
and may be depicted as -H.

16072] The term "hydroxy” {alope or in combination with another term(s)) means -OH.

[0073] The term "nitro” (alone or in combination with another term(s)) means -NO,.

{0074] The term “cyano” (alone or in combination with another term(s)) means -CN, which also may be
depicted as ~C=N,

[{8075] 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 with ancther term{s)) means -C{O)-OH.

[6077] The term "aminoe” {alone or in combination with another term(s)) means -NI,,

[8878] The term "imino” (alone or in combination with ancther term{s}) means =NH.

[8075] The term "aminoimine” (alone or in combination with another term(s}) means =NNH,.

[2080] The term "halogen” or "halo" (alone or in combination with anothar term(s)} means a fluorine
radical (which may be depicted as -F), chiorine radical (which may be depicted as -Cl), bromine radical
{which may be depicted as -Br), or iodine radical (which may be depicted as -I).

100811 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 heterocycly! containing such atom is substitutable with one or



two 0x0 substituents.

[0682] If a substituent is described as being "substituted™, & 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 af least one non-hydrogen radical is in the place of a hydrogen
radical on the alkyl substituent. To illustrate, monofluoroalkyl s alicyl substituted with a fluoro radical,
and difluoroalkyl is alkyl substituted with two fluoro radicals, Tt should be recognized that if there are
more than one substitution on a substituent, each nop-hydrogen radical may be identical or different
{unless otherwise stated).

{60831 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 substitoent is
described as a heteroaryl optionally substituted with up to 3 non-hydrogen radicals, then any heteroaryl
with less than 3 substitutable positions would be optionally substituted by up to only as many non-
hydrogen radicals as the heteroaryl has substitutable positions. To illustrate, tetrazolyl (which has only
one substhutable position) would be optionally substituted with up 0 one non-hydroges radical, To
llustrate further, if an amino nitrogen is described as being optonally 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,

[6884] This patent application nses the terms "substifuent” and "radical” interchangeably.

{0083] 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 alky] substituent
in which at least one hydrogen radical is replaced with a halogen radical. Examples of haloalkyls include
chloromethyl, 1-bromoethyl, flucromethyl, diftuoromethyl, trifivoromethyl, and 1,1, 1-trifluorcethyl. It
should be recognized that if & substituent is substituted by more than one halogen radical, those halogen
radicals may be identical or different (unless otherwise stated),

[0086] The prefig "perhalo” indicates that every hydrogen radical on the substituent to which the prefix
is attached is replaced with independently selected halogen radicals, J.e., each hydrogen radical on the
substituent is replaced with a halogen radical. If all the halogen radicals are identical, the prefix typically
will identify the halogen radical. Thus, for example, the term “perfluoro” means that every hiydrogen
radical on the substituent to which the prefix is attached is substituted with a fluorine radical. To

illustrate, the term "perfluoroalicyl” means an alkyl substituent wherein a fluorine radical is in the place of
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each hydrogen radical,

[0687] The term "carbony!" (alone or in combination with another term(s)) means -C{O)-.

{0088] The term "aminocarbony!” (alone or in combination with another term(s}} means -C{O)-NHa.
16089] The term "oxy" (alone or in combination with another term(s)) means an ether substituent, and
may be depicted as -O-.

{6090] The term "alkoxy" (alone or in combination with another term(s)) means an alkylether
substituent, t.e., -O-alkyl. BExamples of such a substituent include methoxy (-O-CHs), ethoxy, n-propoxy,
isopropoxy, n-butoxy, iso-butoxy, sec-butoxy, and tert-butoxy.

[8091] The term "alkylcarbonyl” (alone or in combination with another term(s)) means -C{O)-alkyl.
[00692] The term "aminoalkylearbony!" (alone or in combination with another term(s)) means -C{0)-
alkyi-NH;,

[8093] The term “alkoxycarbonyl" (alone or in combination with another term(s)) means -C(O)-O-atkyl.
[8094] The term "carbocyclylcarbonyl” (alone or in combination with another term(s)) means -C(O)-
carbocychyl.

10695} Similarly, the term "heterocyclylcarbonyl” (alone or in combination with another term(s)) means
~C(O)-heterocyclyl.

[86%96] The term “carbocyelylalkylcarbonyl™ (alone or in combination with another term{s)} means
-C(O¥-alkyl-carbocyelyl.

[8697] Similarly, the term "heterocyclylalkylcarbonyl” (alone or in combination with another term(s))
means -C{O)-alkyl-heterocyelyl.

[6058] The term "carbocyclyloxycarbony!” (alone or in combination with another term(s)) means ~C{O)-
O-carbocyelyl,

160991 The term "carbocyclylalkoxycarbonyl” (alone or in combination with another term(s)) means
-C{O)-O-alkyl-carbooycelyl.

{60180] The term "thio™ or "thia" (alone or in combination with another term(s)) means a thiagther
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, "slkyl-thic-alkyl" means alkyl-S-
alkyl (alkyl-sulfanyl-alky).

[00191] The term "thiol" or "sulthydryl" (alone or in combination with another term(s)) means a
sulthydry! substituent, and may be depicted as -8H.

[60102] The term "(thiccarbony!)" (alone or in combination with another term(s}) means a carbonyl
wherein the oxygen atom has been replaced with a sulfur. Such a substituent may be depicted as -C(8)-.
{00103] The term "sulfonyl” (ajone or in combination with anocther term(s)) means -S(O),-,

{60104} The term "aminosulfony!” (alone or in combination with another term(s)) means -S(0)-NH,.
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160105] The term "sulfiny!” or "sulfoxido” (alone or in combination with another term(s)) means -S(0}-.
[80106] The term "heterocyelyl” (alone or in combination with another term(s)) means a saturated (f.e.,
“heterocycloalkyl™), partially saturated (7.e., "heterocycloalkenyl"), or completely unsaturated (i.e.,
“heteroaryl") ring structure containing a total of 3 to 14 ring atoms. At least one of the ring atoms is a
heteroatom (f.e., oXygen, nitrogen, or suifur), with the remaining ring atoms being independently selected
from the group consisting of carbon, oxygen, nitrogen, and sulfur,
[00307] 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
heterocyelyls include furanyl, dihydrofuranyt, tetrahydrofuranyl, thiophenyi (thiofuranyt),
dihydrothiophenyl, tetrahydrothiophenyl, pyrrolyl, pyrrolinyl, pyrrolidinyl, imidazolyl, imidazolinyl,
imidazolidinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, triazolyl, tetrazolyl, oxazolyl, oxazolidinyl,
isoxazolidinyl, isoxazolyl, thiazolyl, isothiazolyl, thiazolinyl, isothiazolinyl, thiazolidinyl,
isothiazolidinyl, thiodiazolyl, oxadiazolyl {including 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-
oxadiazolyl (furazanyl), or 1,3, 4~gxadiazolyl), oxatriazolyl {including 1,23, 4-oxatriazolyl or 1,2,3,5-
xatriazolyl), dioxazolyl (including 1,2,3-dioxazolyl, 1,2,4-dioxazolyl, 1,3,2-dioxazolyl, or 1,3,4-
dioxazolyl), oxathizazolyl, oxathiolyl, oxathiolanyl, pyranyl, dihydropyranyl, thiopyranyl,
tetrahydrothiopyranyl, pyridinyl (azinyl), piperidinyl, diazinyl (incloding pyridazinyl (1,2-diazinyl},
pyrimidinyl (1,3~-diazinyl), or pyrazinyl (1,4-diazinyl)}, piperazinyl, triazinyl {including 1,3,5-triazinyl,
1,2, 4-tlazingl, and 1,2,3<rlazingl)), oxazinyl (nelading 1,2-oxazinyl, 1,3-oxazinyl, or 1,4-oxazinyl}),
oxathiazinyl {including 1,2,3-oxathiazinyl, 1,2,4-oxathiazinyl, 1,2,5-oxathiaziny], or 1,2,6-oxathiazinyl}),
oxadiaziny! (incleding 1,2,3-oxadiazinyl, 1,2,4-oxadiazinyl, 1,4,2-oxadiazinyl, or 1,3,5-0oxadlazinyl)),
morpholinyl, azepinyl, oxepinyl, thiepinyl, and diazepinyl.
[80108] A heterocycly] alternatively may be 2 or 3 rings fused together, such as, for example, indolizinyl,
nyranopyrrolyl, 4H-quinolizinyl, puriny!, naphthyridinyl, pyridopyridiny! (including pyride[3.4-b]-
pyridinyl, pyrido(3,2-b}-pyridinyl, or pyrido[4,3-bl-pyridiny}), and pteridinyl. Other examples of fused-
ring heterocyelyls include benzo-fused heterocyelyls, such as indolyl, isoindolyl (isobenzazolyl,
pseudoisoindolyl), indoleninyl {pseudoindolyl), isoindazolyl (benzpyrazolyl), benzazinyl (including
quinoliny! (1-benzazinyt) or isoquinoliny! (2-benzazinyl)), phthalazinyl, quinoxalinyl, quinazoliny,
benzodiaziny! (ucluding cinpoliny! (1,2-benzodiazinyl) or quinazolinyt {1,3-benzodiazinyl)),
benzopyrany! (including chromany! or isochromany!), benzoxaziny! (including 1,3,2-benzoxazinyl, 1,4,2-
benzoxazinyl, 2,3,1-benzoxazinyl, or 3,1,4-benzoxazinyl), and benzisoxaziny! (including 1,2-
benzisoxazinyl or 1,4-benzisoxazinyl).
[66109] The term "2-fused ring" heterocyclyl {(alone or in combination with another term{s)) means a

saturated, partially saturated, or aryl heterocyclyl containing 2 fused rings. Examples of 2-fused-ring
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heterocyelyls include indolizinyl, quinolizinyl, purinyl, naphthyridinyl, pteridinyl, indolyl, isoindolyl,
indoleninyl, isoindazolyl, phthalazinyl, quinoxalinyl, quinazolinyl, benzodiazinyl, benzopyranyl,
benzothiopyranyl, benzoxazolyl, anthranilyl, benzodioxolyl, benzodioxanyl, benzoxadiazolyl,
benzofuranyt, isobenzofuranyl, benzothiazolyl, benzothiadiazolyl, benzimidazolyl, benzotriazolyl,
benzoxazinyl, and tetrahydroisoguinolinyl.

[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 heteroary! substituents include 6-membered ring substituents such as pyridyl, pyrazyl,
pyrimidinyl, pyridazinyl, and 1,3,5-, 1,2,4- or 1,2,3-triazinyl; S-membered ring substituents such as
imidazyl, furanyl, thiophenyl, pyrazolvl, 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 anthranilyl, and 6/6-membered fused rings such as
benzopyranyl, quinolinyl, isoquinolinyl, cinnolinyl, quinazelinyl, and benzoxazinyl.

001111 A prefix attached to a multi-component substituent only applies to the first component. To
illustrate, the term "alkyleycloalkyl" contains two components: alkyl and cycloalkyl. Thus, the C;-Cy-
prefix on Cy-Ce-alkyloycloalky! means that the alkyl component of the alkylcycloalkyl contains from 1 to
6 carbon atoms; the C;-Ce-prefix does not describe the cycloalkyl component. To illustrate further, the
prefix "halo” on haloatkexyatky! indicates that only the alkoxy component of the alkoxyalkyl substituent
is substituted with one or more halogen radicals. 1f halogen substitution may aliernatively or additionally
oceur on the alkyl component, the substituent would instead be described as "halogen-substituted
alkoxyalkyl® rather than "haloalkoxyalkyl.” And finally, if the halogen substitntion may only oceur on
the alkyl component, the substituent would instead be described as "alkoxyhaloalkyl."

[OR112]1f substituents are described as being "independently selected” from a group, cach substituent is
selected independent of the other. Each substituent therefore may be identical to or different from the
other substitueni(s).

{60113} When words are used to describe a substituent, the rightmost-described component of the
substituent is the component that has the free valence.

0601141 When a chemical formula is used 1o describe a substifuent, the dash on the left side of the formula
indicates the portion of the 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 lefimost dash of the substituent indicates the portion of the substituent
that is bound to the left element in the depicted structare. 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{O}-N(H)~, then the chemical would be
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X-C{OY-NHY.

[66116] With reference to the use of the words "comprise" or "comprises” or "comnprising" in this patent
application (including the claims), Applicants note that unless the context requires otherwise, those words
are used on the basis and clear understanding that they are to be interproted inclusively, rather than
exclusively, and that Applicants intend each of those words to be so interpreted in construing this patent
application, inchuding the claims below.

[06117} ChemDraw software has been vsed to generate the compound names in this patent application.
{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 not form a distinguishable crysial 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-staie in which the
compound molecules are arranged to form a distinguishable crystal lattice (i} comprising distinguishable
unit cells, and (i) yielding diffraction pattern peaks when subjected to X-ray radiation.

[60126] The term "purity”, unless otherwise qualified, means the chemical purity of a compound
according to conventional HPLC assay.

[88121] The term "phase purity™ means the solid-state purity of a compound with regard to a particular
crystaltiine or amorphous form of the cormpound 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 o other compounds.
{60123] The ferm "PXRD" means X-ray powder diffraction.

[86124] The term "TGA" means thermogravimetric analysis.

186125] The term "DSC" means differential scanning calorimetry.

B. Compounds.
[86126] This invention is directed, in part, to compounds that are phenyi-uracil derivatives that

correspond in structure to formula I
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{80127} In these compounds, ==== is selected from the group consisting of single carbon-carbon bond and
double carbon~carbon bond.

601281 In some embodiments, ==%= {5 a single carbon-carbon bond. In these embodiments, the

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

Rr!
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[00129] In other embodiments, =% i5 2 double carbon-carbon bond. In these embodiments, the
sompounds of formula ¥ correspond in strueture to the following formula (i.e., formula IB):
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BI. Substituent R'.
[00130] R’ is selected from the group consisting of hydrogen, methyl, and nitrogen-protecting group.
[00131]Tn some embodiments, R’ is hydrogen,
[00132]In some embodiments, R' is methyl.
[60133]In some embodiments, R' is selected from the group consisting of hydrogen and methyl.
[00134] In some embodiments, R* is a nitrogen-protecting group. In these embodiments, the compounds
are useful as intermediates for the preparation of compounds of formula T, Nitrogen-protecting groups
suitable for preparing compounds of formula I are known to those skilled in the art,

B2. Substituent K-,
[86135]R? is selected from the group consisting of hydrogen, halo, hydroxy, methyl, eyclopropyl, and
cyclobutyl.
106136 In some embodiments, R® is hydrogen.

[68137]In some embodiments, R’ is halo. In some such embodiments, R* is selected from the group
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consisting of fluore and chloro. In other such embadiments, R? is fluora. In yet other such embodimonts,
R* is chloro. In yet other such embodiments, R” is bromo. In further such embodiments, R? is iodo.
[00138]In sore embodiments, R® is hydroxy.

[60139] In some embodiments, R? is methyl,

[00146) In some embodiments, R? is cyclopropyl.

100141} In some embodiments, R” is cyclobutyl.

[00142]In some embodiments, R” is selected from the group consisting of hydrogen, methyl, hydroxy,
and halo. In some such embodiments, R” is selected from the group consisting of hydrogen, methyl,
hydroxy, fluocro, and chloro. In other such embodiments, R” is selected from the group consisting of
hydrogen, methyl, hydroxy, and fluore. In yet other such embodiments, R’ is selected from the group
consisting of hydrogesn, methyl, hydroxy, and chloro. In yet other such embodiments, R is selected from
the group consisting of hydrogen, methyl, hydroxy, and bromo. In further such embodiments, R? is
selected from the group consisting of hydrogen, methyl, hydroxy, and iodo.

{00143} In some embodiments, B’ 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, fluoro, and
chloroe. In other such embodiments, R* is selected from the group consisting of hydrogen, methyl, and
fluoro. Tn vet other such embodiments, R? is selected from the group consisting of hydrogen, methyl, and
chloro. In yet other such embodiments, R? is selected from the group consisting of hydrogen, methyl, and
bromo. In further such embodiments, R? is selected from the group consisting of hydrogen, methyl, and
iodao.

[606144]In some embodiments, B is selected from the group consisting of hydrogen and halo. In some
such embodiments, R? is selected from the group consisting of hydrogen, fluoro, and chloro. In other
such embodiments, R is selected from the group consisting of hydrogen and fluoro. In yet other such
embodiments, R® is selected from the group consisting of hydrogen and chloro, Tn vet other such
embodiments, R” is selected from the group consisting of hydrogen and bromo. In further such

embodiments, B? is selected from the group consisting of hydrogen and iodo.
T

B3. Substituent R’
[06145] R’ is selected from the group consisting of hydrogen, halo, oxo, and methyl. In some such
embodiments, R’ is selected from the group consisting of hydrogen, flucro, oxo, and methyl. In other
such embodiments, ¥ is selected from the group consisting of hydrogen, chloro, oxo, and methyl, In vet
other such embodiments, R is selected from the group consisting of hydrogen, bromo, oxo, and methyl.
In vet other such embodiments, R® is selected from the group consisting of hydrogen, iodo, oxo, and
methyt.

{60146} In some embodiments, R’ is selected from the group consisting of hydrogen, halo, and oxo. In
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some such embodiments, B’ is selected from the group consisting of hydrogen, fluoro, and oxo. In other
such embodiments, R’ is selected from the group consisting of hydrogen, chioro, and oxo. In yet other
such embodiments, R is selected from the group consisting of hydrogen, bromo, and oxo. In yet other
such embodiments, R is selected from the group consisting of hydrogen, iode, and oxo.

[066147]In some embodiments, R is selected from the group consisting of hydrogen and methyl.

100148} In some embodiments, R is hydrogen.

(661451 In some embodiments, R is methyl,

[68150] In some embodiments, R’ is oxo.

[90151] In some embodiments, R is halo. In some such embodiments, R® is flucro. In other such
embodiments, R? is chloro. In yet other such embodiments, R® is bromo. In further such embodiments,

O SN
B is iodo.

B4. Substituent R*.
1601521 R is selected from the group consisting of hale, alkyl, alkenyl, alkynyl, nitro, cyano, azido,
alkyloxy, alkenyloxy, alkynyloxy, amino, aminocarbonyl, aminosulfonyl, alkylsulfonyl, carbocyelyl, and
heterocyclyl, wherein:

(a) the amino, aminocarbonyl, and aminosulfony! optionally are substituted with:

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

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

(b) the alkyl, alkenyl, alkynyl, alkyloxy, alkenyloxy, alkynyloxy, and alkylsuifonyl,
optionally are substituted with one or more substituents independently selected from the group
congisting of halo, oxo, nitro, cyano, azide, 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, alkvisulfonyl,
atkyloxycarbonyl, carbocyelyl, heterocyclyl, carbocyelylalkyl, and
heterocyclylalkyl, or

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

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

0%0, nitro, cyano, azido, hydroxy, aming, alkyloxy, trimethylsilyl, carbocyelyl, and heterocyclyl,
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wherein:
the amino optionally is substituted with:

(1) one or two substituents independently selected from the grovp
consisting of alkyl, alkenyl, alkynyl, alkylearbonyl, alkylsulfonyl,
atkyloxyearbonyl, carbocyelyl, heterocyelyl, carbocyelylalkyl, and
heterocyclylalkyl, or

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

[80183] In some embodiments, R' is selected from the group consisting of halo, alkyl, alkenyl, atkynyl,
nitro, cyano, azido, alkyloxy, alkenyloxy, alkynyloxy, amino, aminocarbonyl, aminosulfonyl,
alkylsulfony!, carboeyelyl, and heterocyclyl, wherein:

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

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

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

[60154] In some embodiments, R is selected from the group consisting of halo, alkyl, alkenyl, alkynyl,
niiro, cyano, azido, alkyloxy, alkenyloxy, alkynyloxy, amino, aminocarbonyl, aminosulfonyl,
alkylsulfonyl, carbocyclyl, and heterocyelyl, wherein:
the alkyl, alkenyl, alkynyi, alkyloxy, alkenylogy, alkynyioxy, and alkylsulfonyl,

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

consisting of hale, 0xo, nitro, cyano, azido, hydroxy, amino, atikyloxy, trimethylsilyl, carbocyelyl,

and hetercoyelyl, wherein:

the amino optionally is substituted with:

(1) one or two substituents independently selected from the group
consisting of alkyl, alkenyl, alkynyl, alkylcarbonyl, alkylsulfonyl,
alkyloxycarbonyl, carbocyclyl, heterocyelyl, carbocyclylalkyl, and
heterocyclylalkyl, or

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

[66155] In some embodiments, R* is selected from the group consisting of hal, alkyl, atkenyl, allcynyl,
nitro, cyano, azido, alkvioxy, alkenyloxy, alkynyloxy, amino, aminocarbonyl, aminosulfonyl,
alkyisulfonyl, carbocyclyl, and heterocyelyl, wherein:

the carboeyelyl 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, carbocyelyl, 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, alkylsulfonyl,
alkyloxycarbonyl, carbocyclyl, heterocyelyl, carbocyclylalkyl, and
heterocyclyialkyl, or

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

[66156] In some embodiments, R? is selected from the group consisting of halo, alkyl, alkenyl, alkynyl,
nitro, cyano, azido, alkyloxy, alkenyloxy, alkynyloxy, amino, aminocarbonyi, aminosulfonyl,
alkylsulfonyl, carboeyelyl, and heterocyelyl, wherein:

{x) the amino, aminocarbonyl, and aminosulfony! optionally are substituted with:

{1) one or two substituents independently selected from the group consisiing of alkyl,
alkenyl, and alicynyl, or,

(2) two substituents that, together with the amino nitrogen, form a single-ring
heterocycivl; and
(b) the alkyl, alkenyl, alkynyl, alkyloxy, alkenyloxy, allkynyloxy, alkylsulfonyl, carbocycelyl, and

heteroeyelyl optionally are substituted with up to three substituents independently setected from the group
consisting of halo, oxo, nifro, cyano, azido, hydroxy, amino, aliyloxy, carboeyelyl, and heterccyclyl,
wherein the amino optionally is substituted with:
(%) one or two substituents independently selected from the group consisting of alkyl,
alkenyl, atkynyl, alkylearbonyl, alkylsulfonyl, alkyloxycarbonyl, carboeyelyl, heterocyelyl,
carboeyclylalkyl, and heterocyclylaltkyl, or,
{Z) two substituents that, together with the amino nitrogen, form a single-ring
heterocyclyl.
(66157 In some embaodiments, R? is selected from the group consisting of halo, alkyl, alkenyl, alkynyl,
nitro, cyano, azido, alkyloxy, alkenyloxy, alkynyloxy, amino, aminocarbonyl, aminosulfonyl,
alkylsulfonyl, carboeyclyl, and heterccyelyl, wherein:

the amino, aminocarbonyl, and aminosulfony! optionally are substituted with:

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

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

heterocyelyl.
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[86158] In some embodiments, R* is selected from the group consisting of halo, alkyl, alkenyl, alkynyl,
nitro, cyano, azido, alkyloxy, alkenyloxy, alkynyloxy, amino, aminocarbonyl, aminosulfonyl,
alkylsulfonyl, carbocyelyl, and heterocyclyl, wherein:

the alkyl, atkenyl, alkynyl, alkyloxy, alkenyloxy, atkynyloxy, alkylsulfonyl, carbocyclyl, and
heterocyelyl optionally are substituted with up to three substituents independently selected from the group
consisting of halo, ox0, nitro, cyano, azido, hydroxy, amine, allyloxy, carboceyclyl, and heterocyelyl,
wherein the amino optionally is substituted with:

{1} one or two substituents independently selected from the group consisting of alky!l,
atkenyl, allynyl, alkylcarbonyl, alkylsuifonyl, alkyloxycarbonyl, carbocyclyl, heterocyclyl,
carbocycelylalkyl, and heterocyclylalkyd, or,

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

[00159] In some embodiments, R is selected from the group consisting of halo, C;-Cy-alkyl, Cp-Ci
alkenyl, Cp-Cy-alkynyl, amino, C;-Cy-alkylsulfonyl, Ci-Ce-carbocyelyl, and 5-6-membered heteracyelyl,
wherein:

{a) the amino optionally is substituted with one or two substituents independently
selected from the group consisting of alkyl, alkenyl, allcynyl, and alkylsulfonyl,

(b} the C;-Cyalkyl, Cp-Cy-alkenyl, and Cp-Cy-alkynyl optionally are substituted with one
or more substituents independently selected from the group consisting of halo, oxe, ydroxy,
alkyloxy, and trimethylsilyl, and

(e} the C3-Cy-carbocyelyl and 5-6-membered heteroeyclyl optionally are substituted with
up to three substituents independently selected from the group consisting of alkyl, alkenyl,
alkynyl, halo, and amino, wheret:

the amino optionally is substituted with one or two substituents independently
selected from the group consisting of alkyl, alkenyl, alkynyl, and atkylsulfonyl.
[68166] In some embodiments, R* is selected from the group consisting of C-Cy-alkyt, Co-Cy-alkenyl, Cyp-
Cy-alkynyl, amino, C;-Cy-alkylsulfonyl, Ci-Ce-carbocyelyl, and 5-6-membered heterccyclyl, wherein:

{a) the amino optionally is substituted with one or two substituents independently
selected from the group consisting of allyl, alkenyl, alkynyl, and alkylsulfonyl,

{b) the C-Cy-atkyl, C;-Cy-alkenyl, and Cr-Cs-alkyny!l optionally are substituted with one
or more substituents independently selected from the group consisting of halo, oxo, hydroxy,
atkyloxy, and trimethylsilvi, and

(e) the Cy-Cy-carbocyelyl and 5-6-membered beterocyely! optionally are substifuted 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, allynyl, and alkylsulfonyl,
00161} In some embodiments, RY is selected from the group consisting of halo, C-Ce-alkyl, C3-Cs-
carbocyelyl, and 5-6-membered heterocyclyl, wherein:
(&) the C,-Cy-alky!l optionally is substituted with up to three substituents independently
selected from the group conststing of halo, oxo, hydroxy, alkyloxy, and trimethylsilyl, and
(b} the Cy-Cq-carboeyelyl and 5-6-membered heterocyclyl optionally are substituted with
one or twa substituents independently selected from the group consisting of alkyl, halo, and
alkylsut{onylamino.
[00162]In some embodiments, R* is selected from the group consisting of halo, Ci-Cy-alkyl, C3-Ce-
carbocyclyl, and 5-6-membered heterocyclyl, wherein:
(a) the C,-Cy-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 Cy-Cg-carboeyelyl and 5-6-membered heterocyciyl optionally are substituted with
a substituent selected from the group consisting of alkyl, halo, and alkylsulfonylamino.
[60163] In some embodiments, R* is selected from the group consisting of C-Cy-alkyl, Cs-Ce-
carbocycivl, and 5-6-membered heterocyelyl, whereir:
{a) the C;-Cy-alkyl optionally is substituted with up to three substitueats independently
selected from the group consisting of halo, oxe, hydroxy, alikyloxy, and trimethylsilyl, and
(b) the C5-Cy-carboeyelyl and 5-6-membered heterocyclyl optionally are substituted with
one or two substituents independently selected from the group consisting of alkyl, hale, and
atkylsulfonylamino,
[68164] In some embodiments, R* is selected from the group consisting of halo, tert-butyl, C3-Cs-
carbocyelyl, and 5-6-membered heterocyelyl, wherein:
the C5-Cg-carbocyclyl and 5-6-membered heterccyclyl optionally are substituted with a
substituent selected from the group coasisting of alkyl, hale, and alkylsulfonylamino.
188165] In some embodiments, R® is sclected from the group consisting of tert-butyl, C5-Ce-carbocyelyl,
and 5-6-membered heterocyelyl, wherein:
the C3-Ce-carboceyolyl and 5-6-membered heterooyclyt optionally are substituted with a
substituent selected from the group consisting of alkyl, halo, and alkylsulfonylaminoe.
[00166] In some embodiments, R* is selected from the group consisting of halo, alkyl, haloalkyl,
carboxyalkyl, hydroxyalkyl, atkyloxyatkyl, trimethyisitylalkynyl, alkvlcarbocyclyl, carbocyelyl,
alkylheterocyclyl, heterocyelyl, balocarbocyelyl, allylsulfonylamino, and afkylsulfonyl.
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[06167] In some embodiments, R* is selected from the group consisting of halo, alkyl, alkenyt, alkynyl,
nitro, cyano, azido, alkyloxy, alkenyloxy, allcynyloxy, amino, aminocarbonyl, aminosulfonyl,
alkylsulfonyl, carbocycelyl, and heterocyelyl,

[60168} In some embodiments, R is selected from the group consisting of halo, Cy-Cy-alkyl, Cp-Cy-
alkenyl, Co-Cymalkynyl, amino, C-Ce-alkylsulfonyl, C;-Cy-carbocyelyl, and 5-6~membered heferocyelyl,
In some such embodiment, R” is selected from the group consisting of halo, Cy-Cy-alkyl, Co-Cy-alkenyl,
Cy-Cy-alkynyl, smino, C,-C,-alkyleulfonyl, Cs-carbocyelyl, and 5-6-membered heterocyclyl. In other
such embodiment, B* is selected from the group consisting of halo, Ci-Cy-alkyl, Cp-Ce-alkenyl, Cp-Cy-
alkynyl, amino, C;-Cy-alkylsulfonyl, phenyl, and 5-6-membered heteroaryl.

[66169] In some embodiments, R? is selected from the group consisting of C-Cealkyl, Cp-Cy-alkenyl, Cp-
Cq-alkynyl, amino, Ci-Cyalkylsulfonyl, Cs-Ce-carbocyelyl, and 5-6-membered heterocyclyl. Insome
such embodiment, B is selected from the group consisting of C,-Ciralkyl, Cp-Cy-alkenyl, Cp-Crralkynyl,
amino, C-Cy-alkylsulfonyl, Ce-carbocyelyl, and 5-6-membered heterocyelyl. In other such embodiment,
R’ is selected from the group consisting of Cy-Cyalkyl, Co-Cyalkenyl, Cp-Co-alkynyl, amine, C-Cy
alkylsulfonyl, phenyl, and 5-6-membered heteroaryl,

[06176] In some embodiments, R is selected from the group consisting of hale, C-Ce-alkyl, Co-Cq-
carbocyclyl, and 5-G-membered heterocyelyl, In some such embodiments, R* is selected from the group
consisting of halo, C;-Cy-alkyl, Co-carbocyelyl, and 5-8-membered heterocyclyl. Ti other such
embodiments, R is selected from the group consisting of halo, C,-Ce-alkyl, phenyl, and 5-6-membered
heteroaryl.

[86171]In some embodiments, R* is selected from the group consisting of C-Cy-alkyl, C5-Cs-
carbocyelyl, and 5-6-membered heterocyclyl. In some such embodiments, R* is selected from the group
consisting of C;-Cy-alkyl, Ce-carbocyelyl, and 5-6-membered heterocyelyl. In other such embodiments,
R* is selected from the group consisting of C;-Cy-alkyl, phenyl, and 5-6-membered heteroaryl.
[060172) In some embodiments, R is selected from the group consisting of halo, tert-butyl, C;-Ce-
carbocyclyl, and 5-6-membered heterocyclyl, In some such embodiments, R® is selected from the group
congisting of halo, tert-butyl, Cq-carbocyelyl, and 5-6-membered heterooyelyl. In other suck
embodiments, R* is selected from the group consisting of halo, fert-butyl, phenyl, and 5-6-membered
heteroaryl.

[60173] In some embodiments, R* is selected from the group consisting of tert-butyt, Cy-Ce-carbooyelyl,
and 5-6-membered heterocyclyl. In some such embodiments, R* is selected from the group consisting of
tert-butyl, Cg-carbocyelyl, and 5-6-membered heterocyelyl. In other such embodiments, R? is selected
from the group consisting of tert-butyl, phenyl, and 5-6-membered heteroaryl.

[60174] In some embodiments, R? is selected from the group consisting of C3-Ce-carbocyclyl and 5-6-
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membered heterocyelyl. In some such embodiments, R* is selected from the group consisting of Cs-
carbocyclyl, and 5-6-membered heterocyelyl. In other such embodiments, R? is selected from the group
consisting of pheny! and 5-6-membered hetercaryl.

[60175] Suitable carboeyclyls for the above embodiments include, for example, cyclopropy! and phenyl.
[89176] Suitable heterocyelyls for the above embodiments include, for example, furanyl, thienyl, and
pyridinyl.

[60177)In some embodiments, R? is selected from the group consisting of halo, alkyl, and alkyloxy.
[00178] In some embodiments, B is alkyl.

[001791In some embodiments, B is tert-butyl.

BS. Substituyent B,
[0661861 R is selected from the group consisting of hydrogen, hydroxy, alkyl, alkenyl, aliynyl, allkyloxy,
alkenyloxy, alicynyloxy, alkylsulfonyloxy, carbocyelylsulfonyloxy, haloalkylsuifonyloxy, and halo.
[00181] In some embodiments, R® is selected from the group consisting of hydrogen, hydroxy, alkyloxy,
and halo. In some such embodiments, R® is selected from the group consisting of hydrogen, hiydroxy,
alkyloxy, and flucro. In other such embodiments, R is selected from the group consisting of hydrogen,
hydroxy, alkyloxy, and fluoro. In yet other such embodiments, R® is selected from the group consisting
of hydrogen, hydroxy, alkyloxy, and chloro. In yet other such embodiments, B is selected from the
group consisting of hydrogen, hydroxy, alkytoxy, and bromo. In further such embodiments, R® is
selected from the group consisting of hydrogen, hydroxy, alkyloxy, and iodo,
{40182} In some embodiments, R is selected from the group consisting of hydrogen, hydroxy, methoxy,
and hafo. In some such embodiments, R® is selected from the group consisting of hydrogen, hydroxy,
methoxy, and fluoro. In other such embodiments, R® is selected from the group consisting of hydrogen,
hydroxy, methoxy, and chloro. In yet other such embodiments, R is selected from the group consisting
of hydrogen, hydroxy, methoxy, and bromo. In further such embodiments, R® is selected from the group
consisting of hydrogen, hydroxy, methoxy, and iodo.
{00183]In some embodiments, R is selected from the group consisting of hydrogen, hydroxy, and
alkyloxy. In some such embodiments, R® is selected from the group consisting of hydrogen, hydroxy,
methoxy, and ethoxy.
[60184] In some embodiments, R is s hydrogen.
[60185] In some embodiments, R is hydroxy,
[60186) In some embodiments, R is alkyloxy.
[60187]In some embodiments, R is methoxy.

[06188]In some embodiments, R is ethoxy.
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B6. Substituernt L.
[061891L is selected from the group consisting of bond, C(RY=C(R®), C=C, CION(R®), N(RIC(0),
Cy-Cy-alkylene, COHRO, OC(H),, cyclapropyi-1,2-ene, CHLNERM), NR™C(H),, C(O)CH,, and
CH,C(O), wherein R®, R®, R®, R, R, and R™ are as discussed below.
160190} In some embodiments, L is selected from the group consisting of bond, C(R*=C(R®), C=C,
C(O}N(RC}, NRPIC(O), Ci-Comalkylene, CIHRO, OC(H),, cyclopropyl-1,2-ene, CHDLN(RY), and
NEMCH),.
[60191] Tn some embodiments, L is selected from the group consisting of C(R)=C(R™), ethylene, and
cyclopropyi-1,Z2-ene.
[891921 In some embodiments, L is selected from the group consisting of C(RY=C(R®), C=C,
CIOINERSY, NRDC(O), C-Co-alkylene, CLHRO, OC(H), cyclopropyl-1,2-ene, C{H),N(RY),
NRMC(H),, C{O)CH;, and CH,C(O).
100193} In some embodiments, L is selected from the group consisting of C=C, CION®RS), NR*C(O),
CUEYR0, OC(H ), COHDNERY), and NERMCEHD,.
[60194]In some embodiments, L is a bond. In these embodiments, the compounds of formula ¥

correspond in structure to formula -L8:

N G

&
> N\/A\\/R

R’ ”\(//LRS

[09195] In some such embodiments, the compounds correspond in structure to the following formula (e,
formula YA-LG):

ri

0 I:J O
e
Rz/\/N\T/\\\*/R
R3 =
(FA-LO) R+

RS

[66196]In other such embodiments, the compounds correspond in structure to the following formula (i.e.,
formula 1B-L.0):
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{00197} In some embodiments, L is C(RM)=C(R®), wherein R* and B® are as discussed below. In these

embodiments, the compounds of formula I correspond in structure fo formula L1

(L) R

{30198} In some such embodiments, the compounds correspord in structure to formula TA-L1:

RrI

Oe N 0
Ty
R2 N\ﬁ//\ \\/L\/ ke
3 RrRE
(TA-L1) R4

[66199] In other such embodiments, the compounds correspond in structure to formula IB-L1:

? &
Rz/\\\rﬁwgrﬁ

R4 .
[00208] Typically, the compounds of formula I-L1 are more potent if R® and the phenyl-uracil are on
oppostie sides of the double bond (i.e., in trans configuration in relation to the double bond).

[06201] In some embodiments, L is C=C,  In these embodiments, the compounds of formula I correspond

in stracture to formula §-1.2:
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[002021Tn some such smbodiments, the compounds correspond in structure to TA-L.2:

R 1
R E
SN N\f
R? )
R,3

{
(A-LZ)  ge

[60203] In other such embodiments, the compounds correspond in structure to formula 1B-L2:

(IB-L2) g4

(65204 In some embodiments, L is C(OYN(R®), wherein R® is as discussed below. In these

embodiments, the compowunds of formula I correspond in structure to formuta I-1L3:

R
|
O N O
0
H
wE N RS
R2 Y \[f
R3 RO
RS
(F-1.3) RA

[00265] In some such embodiments, the compounds correspond in structure to formuls FA-L3:
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[06206] In other such embodiments, the compounds correspond in structure to formula I8-L3:

(IB-L3)

[66207] In some embodiments, L is N(R™YC(0), wherein R” is as discussed below. In these

embodiments, the compounds of formula I correspond in structure to formula I-E4:
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o
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R3 P . ¢]
(-L4) Ré

[66208] In some such embodiments, the compounds correspond in structure to formula £A-L4:
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{00209] In other such embodiments, the compounds correspond in structure to formula IB-L4:
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{00216 In some embodiments, L is C-Cy-alkylene. In these embodiments, the compounds of formula I

correspond in structure to formula I-L5-1 (if L is methylene) or I-LS-2 (if L is ethylene):

H

Rs.
O Y N \(O
RZ./\H{(\/ N ~ "/\/\ RS
i |
R H//\ 5
(: I-L5-1) RA T-1.5-2)

[06211] In some such embodiments, compounds correspond in structure o formula JA-LS-1 (if L is
methylene) or IA-LE-2 (if L is ethylene);

R! Rr!
| |

o \\M N YO 0 \T/ N \"//f’O
N N RS
R2 /\‘/ 76 R2 /}\( T\h/
R3 »3
RS ¢ \i/\ RS
R4

(IA-L5-1) (IA-L52)  ge

1602121 In other such embodiments, the compounds correspond in structure to formula ¥8-L5-1 (if L is

methylene) or IB-L5-2 (if L is ethylene):
R} Rr!
E |
N

\N(O Oﬁ - N \I/O

Ong~

i

3

RZ&/ [ \\i 6 Rz&\EKNWR
R? i l// y R3 Y\RS

(IB-L5-1) R4 dB-13-2) R4
{80213} In some embodiments, L is C(H),O. In these embodiments, the compounds of formuda I



correspond in structure to formula :-L6:
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[66214] In some such embodiments, the compounds correspond i structure to foroula 1416
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{86215] In other such embodiments, the compounds correspond in structure to formula IB-1.6:
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(m-{_.ﬁ) R4

{60216} In some embodiments, L is OC(H),. In these embodiments, the compounds of formula X

correspond in structure fo formula -L7:

L7

[68217] In some such embodiments, the compounds correspond in structure to formula JA-L7:
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[06218} In other such embodiments, the compounds correspond in structure to formula IB-L.7:
RI

{
0 N/O

\\

(I8-L7)

{66213 In some embodiments, L is cyclopropyl-1,2-ene. In these embodiments, the compounds of
formula I correspond in structure to formula I-1L8;

R}

t

r

(-L8)
[082261 In some such embodiments, the compounds correspond in structure to formula TA-L8:

ri

5

-

(1A-18)

[08221}1n other such embodiments, the corapounds correspond in structure to formula IB-L#:
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{66222] In some embodiments, L is selected from the group consisting of C=C, ethylene, and
cyclopropyl-1,2-ene.
[60223] In some embodiments, 1 is C(H),N(RY). In these embodiments, the compounds of formula ¥

correspond in stracture to formula I-L9:
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(842251 In other such embodiments, the compounds correspond in structure to formula IB-L%:
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[€0226] In some embodiments, L is NEMC(H),. In these embodiments, the compounds of formula ¥
correspond in structure to formula T-L19:
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109227] In some such embodiments, the compounds correspond in structure to formula IA-L10:
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{60228} In other such embodiments, the compounds correspond in structure to formula IB-L.16:
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{00229 In some embodiments, L is C(OYC(H),. In these embodiments, the compounds of formula I

correspond in structure to formula &-L11L:
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[66230]In some such embodiments, the compounds correspond in structure to formula YA-L11:

N o
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“ I
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160231] In other such embodiments, the compounds correspond in structure to formula IB-L11:
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[60232] In some embodiments, L is CO,C{0). In these embodiments, the compounds of formula X

correspond in structure to formula I-LI2:

LAz R4

{08233] In some such embodiments, the compounds correspond in structure to formula 1A-L12:
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[00234] In other such embodiments, the compounds correspond in structure to formula IB-L12:

TA-L12
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B7. Substituents B* and R”.
[69235] R* and R® arc independently selected from the group consisting of hydrogen, C;~Cg-alkyl, C-
Ce-alkyloxy, Ci-Ce-cycloalkyl, and halo, whersin:
the C-Cq-alkyl optionally is substituted with one or more substituents independently

selected from the group consisting of carboxy, halo, hydroxy, nitre, oxeo, amine, cyano,

alkyloxycarbonyl, alkylcarbonyloxy, alkyloxy, carbooyclyl, and heterocyclyl,
166236} In. some embodiments, one of R* and R® is hydrogen, and the other is selected from the group
consisting of C;-Cealkyl, C-Cy-alkyloxy, Ci-Cs-cycloaltkyl, and halo, wheretn:

the C;-Ce-atky! optionally is substituted with one or more substituents independently

selected from the group consisting of carboxy, hale, hydroxy, nitro, oxo, aming, cyano,

alkyloxycarbonyl, alkylcarbonyloxy, allyloxy, earbocyelyl, and heterocyclyi.
{06237]In some embodiments, R and R® are independently selected from the group consisting of
hydrogen, Ci-Cg-alkyl, C-Cy-alkyloxy, Ci-Cy-cycloalkyl, and halo.
[00238]In some of the above embodiments, R* is hydrogen. In other of the above embodiments, R® is
hydrogen.
(60239] In some embodiment, one of R* and 1P is hydrogen, and the other is selected from the group
consisting of hydrogen, methyl, methoxy, and halo.
[60248] In some embodiments, R* is hydrogen, and R” is selected from the group consisting of methyl,
methoxy, and halo. In some such embodiments, R” is selected from the group consisting of methyl,
methoxy, and fluoro. In other such embodiments, R” is selected from the group consisting of methyl,
methoxy, and chloro. In yet other such embodiments, R® is selected from the group consisting of methyl,
methoxy, and bromo. In further such embodiments, R is selected from the group consisting of methyl,
methoxy, and iodo. In yet further such embodiments, R” is selected from the group consisting of methyl,
methoxy, chloro, and fluoro.
[602417 In some embodiments, R is hydrogen, and R* is selected from the group consisting of methyl,
methoxy, and halo. In some such embodiments, RA is selected from the group consisting of reethyl,

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



methoxy, and chloro. In yet other such embodiments, R* is selected from the group consisting of methyl,
methoxy, and bromo. In further such embodiments, R* is selected from the group consisting of methyl,
methoxy, and iodo. In yet further such embodiments, R* is selected from the group consisting of methyl,
methoxy, chiore, and fluoro.

[00242) In some embodiments, R* is hydrogen, and R? is hydrogen.

BS. Substituent RC.
1062431 R is selected from the group consisting of hydrogen and alkyl. In some such embodiments, R
is selected from the group consisting of hydrogen and methyl.
[80244] In some embodiments, R® is hydrogen.

{80245} In some embodiments, RE is alkyl. In some such embodiments, R s methyl.

BY. Substituent R”.
[66246] R” is selected from the group consisting of hydrogen and alkyl. In some such embodiments, R
is selected from the group consisting of hydrogen and methyl.
{00247} In some embodiments, R is hydrogen.

[60248] In some embodiments, R is alkyl. In some such embodiments, R” is methyl,

B10. Substituent R".
[002491R" is selected from the group consisting of hydrogen, Ci-Cs-alkyl, Ci-Cg-alkytoxy, C5-Cs-
cycloalkyl, and halo, wherein:
the Cy-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, atkyloxy, carbocyclyl, and heterocyclyl.
{80250] In some embodiments, RY is selected from the group consisting of hydrogen, C-Cg-alkyl, Ci-Co-
allyloxy, Cs-Ce-cycloalkyl, and halo.
[00251) In some embodiments, R™ is selected from the group consisting of hydrogen, Cy-Cy-alkyl, C-Ce-
alkvloxy, and halo, wherein:
the Cy-Ce-alky! optionally is substituted with one or more substituents independently
setected from the group consisting of carboxy, halo, hydroxy, nitro, 0xo, amino, cyano,
alkyloxvearbonyl, alkylcarbonyloxy, alkyloxy, carbocyclyl, and heterceyclyl.
[60252] In some embodiments, R is selected from the group consisting of hydrogen, C-Ce-alkyl, Ci-Ce-
alkyloxy, and halo.
[86253] In some of the above embodiments, R" is halo. In some such embodiments, the halo is fluoro. In
other such embodiments, the halo is chlore. 1n yet other such embodiments, the halo is bromo. In further

such embodiments, the halo is fodo.
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[66254] In some of the above embodiments, R" is hydrogen.
[06255]In some of the above embodiments, R” is C;-Ce-alkyl,

166256} In some of the above embodiments, 7 is C)-Cpalkyloxy.

B11. Substituent R,
100257]RM is selected from the group consisting of hydrogen, Ci-Ce-alkyl, Ci-Cg-alkyloxy, Ci-Ce-
cycloalkyl, and halo, wherein:
the C;-Ce-alky! optionally is substituted with one or more substitnents independenily
selected from the group consisting of carboxy, halo, hydroxy, nitro, oxo, amino, cyana,
alkyloxycarbonyl, alkylcarbonyloxy, alkyloxy, carbocyelyl, and heterocyclyl.
[06258] In some embodiments, R™ is selected from the group consisting of hydrogen, C;-Cy-atkyl, C-Cs-
alkyiogy, Cy-Cy-cycloalkyl, and halo.
1062591 In some embodiments, R™ is selected from the group consisting of hydrogen, Cy-Ce-alkyl, C;-Cy-
alkyloxy, and halo, wherein:
the C-Cs-alky! optionally is substituted with one or more substituents independently
selected from the group consisting of carboxy, halo, hydroxy, nitro, oxo, amine, cyano,
aﬂ»:yioxycarb(m},’l,‘alk},ficarbonyioxy, alkyloxy, carbocyelyl, and heterocyclyl,
[60260] In some embodiments, R is selected from the group consisting of hydrogen, Ci-Cg-alkyl, C;-Ce-
alkyloxy, and halo.
{60261 In some of the above embodiments, R” is halo. In some such embodiments, fie 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, R is C-Ce-alkyl.

[60264]In some of the above embodiments, RM i C-Cealkyloxy.

BI2. Substituent R®.
[00265] R is selected from the group consisting of Cs-Ce-carbosyelyl, 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 R, R¥, R®, &Y R,
B, and R¥, wherein R®, B, R, 8% &, ®Y, and R¥ are as described below. Tn some such embodiments,
the Cs-Cg-carboeycelyl, 5-6-membered heterocyelyl, fused 2-ring carbocyclyl, and fissed 2-ring
heterocyclyl are not substitated. In other such embodiments, the Co-Cg-carboeyelyl, 5-6-membered
heterocyclyl, fused 2-ring carbocyelyl, and fused 2-ring heterocyelyl are substituted with a substituent

elected from the group consisting of RY, RY, R®, RY, B, &', and R®. In other such embodiments, the
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Cs-Cy-carbocyolyl, 5-6-membered heterocyclyl, fused 2-ring carbocyclyl, and fused 2-ring heterocyelyl
are substituted with a substitnent selected from the group consisting of RE R, RI, R’, and R®. In other
such embodiments, the Cs-Cy-carbocyelyl, 5-6-membered heterocyelyl, fused 2-ring carbocyclyl, and
fused 2-ring heterocyely! are substituted with a substituent selected from the group consisting of R¥, R,
and R, Tn other such embodiments, the Cs-Cg-carboeyclyl, 5-6-membered heterocyelyl, fused 2-ring
carbooyelyl, and fused 2-ring heterocyclyl are substituted with a substitnent selected from the group
consisting of B” and R, In other such embodiments, the Cs-Ce-carbocyclyl, S-6-membered heterocyelyl,
fused 2-ring carbocyclyl, and fused 2-ring heterocyelyl are substifuted with R’, In yet other such
embodiments, the Cs-Ce-carbocyelyl, 5-6-membered heteroeyelyl, fused 2-ring carbocyelyl, and fused 2-
ring heterocyelyl are substituted with two substituents independently selected from the group consisting
of RE, RF, RS, R R, R’ and R In yet other such embodiments, the Cs-Ce-carbocyelyl, 5-6-membered
beterowyelyl, fused 2-ring carbocyelyl, and fused Z-ring heterccyclyl are substituted with two substituents
independently selected from the group consisting of RS, R, R’ R, and BX In yet other such
embodiments, the Cs-Ce-carbocyclyl, 5-6-membered heterocyelyl, fused 2-+ing carbocyclyl, and fused 2-
ring heterocycelyl are substituted with two substituents independently selected from the group consisting
of RE,RF, and B, In yet other such embodiments, the Cs5-Cg-carboeyelvl, 5-6-membered heterocyelyl,
fused 2-ring carbocyelyl, and fused 2-ring heterocyelyl ace substituted with two substituents
independently selected from the group consisting of RY and R”. Tn further such embodiments, the Cs-Ce=
carbocyelyl, 5-6-membered heterocyclyl, fused 2-ring carbocyelyl, and fused 2-ring heterocycly! are
substituted with three substituents independently selected from the group consisting of R, RF, R, RY,
B R and R¥, In further such embodiments, the Ci-Cy-carhocyclyl, 5-6-membered heterocyelyl, fused
2-ring carboeyvelyl, and fused 2-ring heterocyclyl are substituted with three substituents independently
selected from the group consisting of RE, RE, RL RY, and RE, In further such embodiments, the Cs-Cg-
carbocyclyl, 5-6-membered heterocyclyl, fused 2-ring carbocyclyl, and fased 2-ring heterocyelyl are
substituted with three substituents independently selected from the group consisting of R, RY, and R'. In
further such embodiments, the Cs-Cg-carboeyelyl, 5-6-membered heterooyelyl, fused 2-ring carbocyclyl,
and fused 2-ring heterocyclyl are substituted with three substituents independently selected from the
group consisting of R* and R’. In further such embodiments, the Cs-Cg-carbocyelyl, 5-6-membered
heterocyelyh, fused 2-ring carbocyclyl, and fused 2-ring heterccyclyl are substituted with one, two, or
three substituents independently selected from the group consisting of R, RF, R®, R R\ R, and R¥, In
further such embodiments, the Cs-Cg-carbocyclyl, 5-6-membered heterocyelyl, fused 2-ring carboeyclyf,
and fused 2-ring heterocyclyl are substituted with one, two, or three substituents independently selected
from the group consisting of RE BT ®' R and R®. In further such embodiments, the Co-Cym

carbocyclyl, 5-6-membered heterocyelyl, fused 2-ring carbocyclyl, and fused 2-ring heterocycly! are
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substituted with one, two, or three substituents independently selected from the group consisting of R
RF, and R In further such embodiments, the Cs-Ce-carbocyclyl, 5-6-membered heterocyclyl, fused 2-
ring carbocyelyl, and fused 2-ring heterocyclyl are substituted with one, two, or three substituents
independently selected from the group consisting of R” and R'.

[66266] In some embodiments, R® is selected from the group consisting of Cs-Ce-carbocyclyl and 5-6-
membered heterocyelyl, wherein each such substituent optionally is substituted with one or more
substituents independently selected from the gronp consisting of RERY RE RY RURY and RS I
some such embodiments, the Cs-Ce-carbocyclyl and 5-6-membered heterocyclyl are not substituted. In
other such embodiments, the Cs-Cy-carboeyelyl and 5-6-membered heterocycely] are substituted with a
substituent selected from the group consisting of %, RF, RS, R™ R R and RK In yet other such
embodiments, the Cs-Cg-carbocyclyt and 5-6-membered heterocyclyl are substituted with two substituents
independently selected from the group consisting of BE, Y, RS, B", R\, R', and R*. In further such
embadiments, the Cs-Ce-carbocyclyl and 5-6-membered heteraoyelyl are substituted with three
substituents independently selected from the group consisting of RE &, RC, r¥ Bl R and BX In
further such embodiments, the Cs-Ce-carbocyelyl and 5-6-membered heterocyclyl are substituted with
one, two, or three substituents independently selected from the group consisting of R, BY, R, R™ R},
RY and R*.

{66267 In some embodiments, R® is Co-Cy-carbocyely! optionally substituted with one or more
substituents independently selected from the group consisting of RE RS RS, RY RL RS and BX In
some such embodiments, the Cs-Cg-carbocyelyl is not substituted, In other such embodiments, the Cs-Ce-
carbocyclyl is substituted with a substituent selected from the group consisting of RE BT RS RE R, R
and R, In yet other such embodiments, the Cs-Cy-carbocyelyl is substituted with two substituents
independently selected from the group consisting of R, R, R, R™, RI RY, and R, In further such
embodiments, the Cs-Cg-carboeycely! is substituted with three substituents independently selected from the
group consisting of rE RF RC R R R, and RX. In further such embodiments, the Cs-Cy-carboeyelyl
is substitated with one, two, or three substituents independently selected from the group consisting of R,
r", RS, »* R R’ and R®.

106268} In some embodiments, R is 5-6-membered heterocyclyl optionally substituted with one or more
substituents independently selected from the group consisting of R, R', R®, R¥ R, R, and R, In
some such embodiments, the 5-6-membered heterocycivl is not substituted. In other such embodiments,
the 5-6-membered heterocyclyl is substituted with a substituent selected from the group consisting of R,
RRE v RV RS, and RE In yet other such embodiments, the 5-G-membered heterocyclyl is
substituted with two substituents independently selected from the group consisting of R®, RF, R, R", R

®, and R¥. In further such embodiments, the 5-6-membered heterocycly! is substituted with three
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substituents independently selected from the group consisting of R®, R, R, RY, ®", R/, and R¥. In
further such embodiments, the 5-6-membered heterccyelyl is substituted with one, two, or three
substituents independently selected from the group consisting of R, RY, R, R, R', R’, and R¥,

[46269] in some embodiments, R® is selected from the group consisting of fused 2-ring carbocyelyl and
fused 2-ring heterocyclyl, wherein each such substituent optionally is substituted with one or more
substituents independently selected from the group consisting of B, RY, RE, RY, R, R, and RS, In
some such embodiments, the fused 2-ring carbocyelyl and fused 2-ring heterocyclyl are not substituted.
In other such embodiments, the fused 2-ring carboeyelyl and fused 2-ring heterocyclyl are substituted
with a substituent selected from the group consisting of 7E RE RE, RE R RY, and B, In yet other such
embodiments, the fused 2-ring carbocyely! and fused 2-ring heterocycelyl are substituted with two
substituents independently selected from the group consisting of RE RE, R RY RLR and B% 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 rY RF, 2C RY R RS, and R®. In
further such embodiiments, 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 R*, RY, R®, R*, ®',
®', and R¥,

[06270] In some embodiments, R® is fused 2-ring carbocyelyl optionally substituted with one or more
substituents independenily selected from the group consisting of rRE RY, R, R R, R and R¥ In
some such embodiments, the fused 2-ring carbocyclyl is not substituted. In other such embodiments, the
fused 2-ring carboeyelyl is substituted with a substituent selected from the group consisting of RE, RY,
RS RY, R R, and RX In yet other such embodiments, the fused 2-ring carbocyely! is substituted with
two substituents independently selected from the group cogsisting of RERF RS R™ RL R, and R®. In
further such embodiments, the fused 2-ring carbocyelyl 1s substituted with three substituents
independently selected from the group consisting of BY, RY, R%, RY, RY, R, and R¥. In further such
embodiments, the fused 2-ring carbocyelyl is substituted with one, two, or three substituents
independently selected from the group consisting of ®ERE RE BT R RS, and RX

[00271] In some embodiments, RS is fused 2-ring heterocyclyl optionally substituted with one or more
substituents independently selected from the group consisting of RE, RF, Y, " R R and R®. In
some such embodiments, the fused Z-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 B®, R,
RE RY R RY, and R®. In vet other such embodiments, the fused 2-ring heteroeyelyl is substituted with
two substituents independently selected from the group consisting of RE, R, RS, R¥ R R’ and ¥, In
further such embodiments, the fused 2-ring heteraoyelyl is substituted with three substituents

independently selected from the group consisting of RE RF 29 R RL R, and R®. In further such
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embodiments, the fused 2-ring heterocyclyl is substituted with one, two, or three substituents
independently selected from the group consisting of RE RF, R R™, R R, and RE.

{60272} In some of the above smbodiments, the optionally substituted C;-Cg-carbocyclyl is selected from
the group consisting of cyclopentyl, cyclopentenyl, cyclopentadienyl, cyclohexyl, cyclohexenyl,
cyclohexadienyl, and phenyl. In some such embodiments, the optionally substituted Cs-Cy-carboeyelyl is
phenyi,

[60273] In some of the above embodiments, the optionally substituted Cs-Cg-carbocyclyl is Cs-
carbocyelyl. Examples of Cs-carbocyelyls include cyclopentyl, cyclopentenyl, and cyclopentadienyl.
{80274 In other of the above cmbodiments, the optionally substituted Cs-Ce-carbocyelyl 15 Ce-
carbacyclyl. Bxamples of Ce-carbooyelyls include cyclohexyl, cyclohexenyl, cyclohexadienyl, and
phenyl.

{00275 In some of the above embodiments, the optionally substituted 5-6-membered-heteracyelyl is
selected from the group consisting of furanyl, dihydrofuranyl, tetrahydrofuranyl, thiopheny! (thiofuranyl),
dihydrothiopheny!, tetrahydrothiophenyl, pyrrolyl, pyrrolinyl, pyrrolidinyl, oxazolyl, dihydrooxazolyl,
isoxazolyl, dihydroisoxazolyl, oxazolidinyl, isoxazolidinyl, thiazolyl, isothiazolyl, thiazolinyl,
isothiazolinyl, thiazolidinyl, isothtazolidinyl, imidazolyl, imidazolidinyl, pyrazolyl, pyrazolinyl,
pyrazolidinyl, oxathiolyl, oxathiclanyl, triazolyl, oxadiazolyl, furazanyl, tetrazolyl, oxatriazolyl,
dioxazolyl, oxathiazolyl, oxathiazolidinyl, dihydrooxadiazolyl, dioxazolidinyl, pyranyl, diydropyranyl,
tetrahydropyranyl, pyridinyl, dibydropyridinyl, tetrahydropyridinyl, piperidinyl, diazinyl, pyrazinyl,
pyridazinyl, pyrimidinyl, dihydropyrazinyl, tetrahydropyrazinyl, piperazinyl, triazinyl, diliydrotriazinyl,
tetrahydrotriazinyl, triazinanyl, oxezinyl, dibydrooxazinyl, morpholinyl, oxathiazinyl,
diltydrooxathiazinyl, oxathiazinanyl, oxadiazinyl, dihydrooxadiazinyl, oxadiazinanyl, thiopyranyl,
dibydrothiopyranyl, and tetrahydrothiopyranyl.

[80276]) In some of the above embodiments, the optionally substituted 5-6-membered-heterocyclyl is 5-
membered heterocyelyl, Examples of such S-membered heterocyclyl include furanyl, dihvdrofuranyl,
tetrahydrofuranyl, thiophenyl (thiofuranyl), dihydrothiophenyl, tetrahydrothiophenyl, pyrrolyl, pyrrolinyl,
pyrrolidinyl, oxazolyl, diiydrooxazolyl, isoxazolyl, dikydroisoxazolyl, oxazolidinyl, isoxazolidinyl,
thiazolyl, isothiazolyl, thiazolinyl, isothiazoiinyl, thiazolidinyl, 1sothiazolidinyl, imidazolvl,
imidazolidinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, oxathiolyl, oxathiolanyl, triazolyl, oxadiazolyl,
furazanyl, tetrazalyl, oxatriazolyl, dioxazolyl, oxathiazolyl, oxathiazolidinyl, dihvdrooxadiazolyl, and
dioxazolidinyl,

{66277} In other of the above embodiments, the optionally substituted 5-6-membered-heterocyclyl is 6-
membered heterocyclyl. Examples of G-membered heterocycelyls include pyranyl, dibydropyranyl,

tetrahydropyranyl, pyridinyl, dihydropyridinyl, tetrahydropyridinyl, piperidinyi, diazinyl, pytazinyl,
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pyridazinyl, pyrimidinyl, dihydropyrazinyl, tetrahydropyrazinyl, piperazinyl, triazinyl, dihydrotriazinyl,
tetrahydrotriazinyl, triazinanyl, oxazinyl, dihydrooxazinyl, morpholinyl, oxathiazinyl,
dihydrooxathiaziny], oxathiazinanyl, oxadiazinyl, dihydrooxadiazinyl, oxadiazinanyl, thiopyranyl,
dihydrothiopyranyl, and tetrahydrothiopyranyl,

1602781 In some of the above embodiments, the optionally substituted fused 2-ring carbocyelyl is selected
from the group consisting of naphthalenyl, dihydronaphthalenyl, tetrahydronaphthalenyl,
hexahydronaplthalenyl, octahydronaphthalenyl, decahydronaphthalenyl, indenyl, dihydroindenyl,
hexahydroindenyl, octahydroindenyl, pentalenyl, octahydropentalenyl, and hexahydropentalenyl. In
some such embodiments, the optionally substituted fused 2-ring carbocyely! is selected from the group
consisting of naphthalenyl and dilrydroindenyl. In some such embodiments, the optionally substituted
fused Z-ring carbooycelyl is naphthalenyl. In other such embodiments, the optionally substituted fused 2-
ring carbocyclyl is dibydroindenyl. In further such embodiments, the optionally substituted fused 2-ring
carbocyelyl is indenyl,

[80279] In some of the above embodiments, the optionally substituted fused Z-ring heterocycly is

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

¥ is selected from the group consisting of N(H), O, and §;

X5 %° and X7 are independently selected from the group consisting of N and C(H);

%% is selected from the group consisting of N(H), O, and §;

%7 is selected from the group consisting of N(H), O, and §;

K0 XM %", and X are independently selected from the group consisting of N and C(H);
X" is selected from the group consisting of N(H), O, and §;

¥ X WY and X' are independently selected from the group consisting of N and C(H);
one or more of X%, X%, and X™ is N, and the remaining one(s) is/are C(H},

one or more of X%, X%, %* and X is N, and the remaining one(s) isfare C(HJ;

one or more of X°°, X', and X% is N, and the remaining one(s) is/are C(H);

one or move of X2, X°°, X% and X is N, and the remaining one(s) is/are C{H);

one or more of X, X%, and X* is N, and the remaining one(s) is/are C(H),

one or more of X2, X7, X and X¥ is N, and the remaining one(s) is/are C(H},

X% X% and X* are independently selected from the group consisting of N and C(H);

one of X7, %X* and X is selected from the group consisting of N(H), O, and $, and the
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remaining two are C(H);

)

one of K* and X% is selected from the group consisting of N(H), O, and S, and the other one |

X%, X% %% and X* are independently selected from the group consisting of N and C(H);
X X% and X* are independently selected from the group consisting of N and C(H);

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

%%, %5 and X*® are independently selected from the group consisting of N and C(H);

X* is selected from the group consisting of N(H), O, and 5;

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

KM, K52 X% and X are independently selected from the group consisting of N and C(H);
%% is selected from the group consisting of N(H), O, and S;

X, %5 %% and X are independently selected from the group consisting of N and C(H);
one or more of X%, X7, and X is N, and the remaining one(s) is/are C(H);

one or more of X7, X7 X, and X" is N, and the remaining one(s} is/are C(H); and
one of X7 and X7® is N(FD), and the remaining one is C(H),.

[60280] In some of the above embodiments, the optionally substituted fused 2-ring heterocyely! is

selected from the group consisting of
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{66281 In sowme of the above embodiments, the optionally substituted fused 2-ring heterocyclyl is

selected from the group consisting of:
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[60282] In some of the above embodiments, X', X%, and X° are C(H).

[60283]In some of the above embodiments, X, X8, and X7 are C(H).

£60284) In some of the above embodiments, X*, X", X, and X are C(H).

[00285] In some of the above embodiments, X'°, X', X', and X** are C(H).

{80286] In some of the above embodiments, one of X, X*°, and X*' is N.

[00287]1In some of the above embodiments, ove of X3 X2 %M and s N

[66288] In some of the above embodiments, one of X% ¥ and X% is N, and one of X2, X, X and
XN,

[60289]In some of the above embodiments, X¥, X", and X are C(H).

{86296] In some of the above embodiments, %8 XY %5 and X% are C(HD.

[90251]In some of the above embodiments, X%, X¥, and X* are C(H).

[86292]1n some of the above embodiments, X*, X%, and X™ are C(¥)).

[90293} In some of the above embodiments, X%, X, X®, and X* are C(H).

106294} In some of the above embodiments, X%, X%, X% and X% are C(H).

[60295]In some of the above embodiments, one or more of X', X, and X' is N, and the remaining
one(s} isfare C(H).

106296] In some of the above embodiments, one or more of X, X7, X7, and X" is N, and the remaining
one(s) is/are C(H).

BI3. Substifuent R,
[00297) Each R” is independently selected from the group consisting of halo, nitro, hydroxy, oxo,
carboxy, cyano, amino, ireino, azido, and aldehydo, whersin the amino optionally is substituted with one
or two substituents independently selected from the group consisting of alkyl, alkenyl, and alkynyl.
[66298] In some embodiment, each R is independently selected from the group consisting of halo, nitro,
hydroxy, oxo, carboxy, amino, imino, and aldehydo, wherein the amino optionally is substituted with one
or two independently selected alkyl.
[68299] In some embodiment, each R¥ is independently selected from the group consisting of halo, nitro,
hydroxy, oxo, carboxy, amino, imino, aldehvdo, and alkylamino,
1060300} In some embodiment, each R* is independently selected from the group consisting of chloro,
fluoro, nitro, hydroxy, oxo, carboxy, amino, iming, aldehydo, and alkylamino.
[00361] In some embodiment, each R¥ is independently selected from the group consistin g of halo, nitro,
hydroxy, oxo, carboxy, cyano, amino, imino, and azido. In some such embodiments, each B” is halo. In
ather such embodiments, each R” is nitro. In yet other such embodiments, each R is hydroxy. In yet
other such embodiments, each R* is oxo. In yet other such embodiments, each R* is carboxy. Inyet

other such embodiments, each R” is cyano. In yet other such embodiments, each R® is amino. In further

47



such embodiments, each &® is imino. In yet further such embodiments, each R®E is and azido.
(063082 In some embodiments, cach R® is independently selected from the group consisting of halo, nitro,

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

BI4. Substituent B".
[00303] Each R’ is independently selected from the group consisting of alkyl, alkenyl, and alkynyl,
whersin:
gach 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, alkyisuifonyl, alkyloxycarbonyl, alkenyloxyearbonyl,
alkynyloxycarbonyl, alkylcarbonyloxy, alkenylearbonyloxy, alkynylcarbonyloxy, alkyloxy,
alkenyloxy, alkynyloxy, carbocyelyl, heterocyclyl, cyano, and aminocarbonyl, wherein:
the amino, imine, aminosulfonyl, aminocarbonyl, carbocyelyl, and heterocyclyl
optionally are substituted with one or two substituents independently selected from the
group consisting of alkyl, alkenyl, alkynyl, alkylsulfonyl, alkenylsulfonyl,
allynylsulfonyl, alkylsulfonylamino, hydroxy, and alkyloxy,
wherein:
amino portion of the alkylsulfonylamine optionally is substituted with a
substituent selected from the group consisting of alicyl, alkenyl, and alkynyl.
[00394] In some embodiment, each R” is independently selected from the group consisting of alleyl,
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, alkylsulfonyl, alkyloxycarbonyl, alkenyloxycarbonyl,
alkynyloxycarbonyl, alkylearbonyloxy, alkenylearbonyloxy, alkynylcarbonyloxy, alkyloxy,
alkenyloxy, alkynyloxy, carbocyclyl, heterocyelyl, cyano, and aminocarbonyl, wherein:
the amino, imino, aminosulfonyl, and aminocarbony! optionally are substituted
with one or two substituents independently selected from the group consisting of atkyl,
alkenyl, alkynyl, alkylsalfonyl, alkenyisulfonyl, aliiynylsulfonyl, and alkylsuifonylamino,
wherein:
amino portion of the alkylsulfonyiamino optionally is substituted with a
substituertt selected from the group counsisting of alkyl, alkenyl, and alkynyl,
{64305} In some of the above embodiments, each RYis independently selected from the group consisting
of the alkyl, alkynyl, and alkynyl, wherein such substifuents are not substituted.

[68306] In some embodiments, each RY is independently selected from the group consisting of alkyl,
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alkenyl, and alkynyl, wherein:
each such substituent optionally is substituted with one or two substituents independently
selected from the group consisting of carboxy, hydroxy, hale, amine, imino, nitro, oxo,
aminosulfonyl, alkylsulfonyl, alkyloxycarbonyl, alkylcarbonyioxy, alkyloxy, carbocyelyi,
heterocyelyl, cyano, and aminocarbonyl, wherein:
the amino, imino, aminosulfonyl, and aminocarbony! optionally are substituted
with one or fwo substituents independently selected from the group consisting of alkyl,
alkylsulfonyl, and alkylsulfonylamino,
wherein!
amino portion of the alkylsulfonylamino optionally is substituted with
alkyl.
[063677]in some embodiments, each R” is an independently selected alkyl optionally substituted with a
substituent selected from the group consisting of carboxry, hydroxy, halo, amino, imino, nitro, oxo,
aminosulfonyl, alkylsulfonyl, atkyloxycarbonyl, alkylearbonyloxy, alkyloxy, carbocyelyl, hetercoyelyl,
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, alkylsulfonyl, and
alkylsulfonylamino, wherein:
amino portion of the alkylsulfonylamino optionally is substituted with alkyl.
[60308] In some embodiments, each R” 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 aminosulfony! optionally are substituted with one or two
substituents independently selected from the group consisting of alkyl, alkyisulfonyl, and
alkyisuifonylamino,
[00309] In some embodiments, each R” is an independently selected alkyl optionally substituted with
amino, wherein the amino optionally is substituted with alkylsulfonyl.
[60316] In some embodiments, each RY is an independently selected alkyl substituted with amino,
wherein the amino is substituted with alkylsulfonyl. In some such embodiments, each RY is
methylsulfonylaminomethyl.
{06311} Tn some embodiments, each R 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, alkylsulfonyl, alkyloxycarbonyl, alkenyloxycarbonyl,
alkynyloxycarbonyl, alkylearbonyloxy, alkenylearbonyloxy, alkynylcarbonyloxy, alkyloxy,
alkenyloxy, alkynyloxy, carbocyclyl, heterocyelyl, cyano, and aminocarbonyl.
[06312] In some embodiments, each R” is independently sclected alkyl substituted with one or more
substituents independently selected frors the group consisting of carboxy, hydroxy, halo, amino, imine,
nitro, azido, oxo, aminosulfonyl, alkyisulfonyl, alkyloxvearbonyl, alkenyloxycarbonyl,
alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarbonyloxy, alkynylcarbonyloxy, alkyloxy, alkenyloxy,

alkynyloxy, carbocyelyl, heterocyelyl, cyano, and aminocarbonyl.

B15, Substituert K.
[00313] Bach R® is independently selected from the group consisting of carbocyelyl and heterocyelyl,
wherein:
each such substifuent optionally is substituted with one or more substituents
independently selected from the group consisting of alkyl, alkenyl, alkynyl, carboxy, hydroxy,
halo, amino, nitro, azido, axo, aminosulfonyl, alkyloxycarbonyl, atkenyivxycarbonyl,
alkynyloxycarbonyl, alkylearbonyloxy, alkenylearbonyloxy, atkynylcarbonyloxy, alkylexy,
alkenyloxy, alkynyloxy, carboevelyl, heterocyelyl, 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, alkvisulfonyl, alkenylsulfonyl, and alkynylsulfonyl.
[00314] In soms of the above embodiments, each R is independently selected from the group consisting
of carbocyelyl and heteroeyclyl, wherein such substituents are not substifuted.
[80315] In some embodiments, each RS is independently selected from the group consisting of
carboeyelyl and heterocycelyl, wherein:
each such substituent optionally is substituted with one or two substituents mdependently
selected from the group consisting of alkyl, carboxy, hyvdroxy, halo, amino, nitro, oxo,
aminosulfonyl, alkyloxycarbonyl, atkylcarbonyloxy, alkyloxy, carbocyclyl, heterocyelyl, evano,
and aminocarbonyl, wherein:
the amino, aminosulfonyl, and aminocarbouyl optionally are substinuted with one
or two substituents independently selected from the group conststing of alkyl and
alkylsulfonyl.
[86316] In some of the above embodiments, the carbocyelyl is Cy-Cy-carbocyelyl,

[06317] In some of the above embodiments, the heterocyelyl is 5-6-membered heterocyelyl.



BI6. Substituent R”,
[06318]Each R” is independently selected from the group consisting of alkyloxy, alkenyloxy,
alkynyloxy, atkylsulfonyloxy, alkenylsulfonyloxy, and alkynylsulfonyloxy, wherein:
each such substituent optionally is substituted with one or more substituents
independently selected from the group consisting of carboxy, hydroxy, halo, amino, nitro, azido,
oxo, aminosulfonyl, alkyloxyearbonyl, atkenyloxycarbonyl, alkynyloxycarbonyl,
alkylcarbonyloxy, alkenyicarbonyloxy, alkynylcarbonyloxy, alkyloxy, alkenyloxy, alkynyloxy,
carbocycelyl, heterocyelyl, 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, alkylsulfonyl, alkenylsulfonyl, and alkynylsulfonyl
[90319]In some of the above embodiments, each R™ is independently selected from the group consisting
of alkyloxy, alkenyloxy, alkynyloxy, alkylsulfonyloxy, atkenylsulfonyloxy, and alkynylsulfonyloxy,
wherein such substituents are not substituted,
[060320] In some embodiments, each R” 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, alkylearbonyloxy, alkyloxy, carbocyclyl, heterocyclyl, cyano, and
aminocarbonyl, wherein:
the amino, aminosulfonyl, and aminocarbony! optionally are substituted with one
or two substituents independently selected from the group consisting of alkyl and
alkyisuifonyl.
{00321} In some embodiments, each R” is independently selected from the group consisting of alkyloxy
and alkylsulfonyloxy, wherein:
each such substituent optionally is substituted witﬁ one or two substifuents independently
selected from the group consisting of carboxy, hydroxy, halo, amino, nitro, oxo, aminosulfonyl,
alkyloxycarbonyl, alkylearbonyloxy, alkyloxy, cyano, and aminocarbonyl, whersin:
the amino, aminosulfonyl, and aminccarbonyl optionally are substituted with on
or two substituents independently selected from the group consisting of alky! and
alkylsulfonyl,
[60322] In some embodiments, each R” is independently sclected from the group consisting of alkyloxy
and alkylsulfonyloxy, wherein:

each such substifuent 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.

100323] In some embodiments, each R” is independently selected alkyloxy.

{00324] In some embodiments, each ®" js independently selected alkylsuifonyloxy.

B17. Substituent R,
[00325] Bach R' is independently selected from the group consisting of alkylcarbonyl, alkenylcarbonyl,
alkynylcarbonyl, aminocarbonyl, atkyloxycarbonyl, carbocyclylearbonyl, 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, kalo, amino, nitro, azids, oxo, aminosulfonyl, alkyloxycarbonyl, alkenyloxycarbonyl,
alkynyloxycarbonyl, alkylcarbonyloxy, atkenylcarbonyloxy, alkynylcarbonyloxy, atkyloxy,
alkenyloxy, alkynyloxy, carbocyelyl, heterocyclyl, cyano, and aminocarbonyl, and

{b) the aminocarbony! optionally is substitoted with one or two substituents
independently selected from the group consisting of alkyl, alkenyl, alkynyl, alkyloxyalkyl,
carbacyclyl, heterocyelyl, atkylsulfonyl, and alkylsulfonylamino, wherein:

the varbocyclyl and heterocyclyt optionally are substituted with one or two

substituents independently selected from the group consisting of halo, alkyl, and oxo.
{60326} In some embodiments, cach R’ is independently selected from the group consisting of
alkylecarbonyl alkenylcarbonyl, alkynylcarbonyl, aminocarbonyl, alkyloxycarbonyl, carbocyclylearbonyl,
and heterocyclylearbonyl, wherein such substituents are not substituted.
[06327]In some embodiments, each R” is independently selected from the group consisting of
alkylcarbonyl, aminocarbonyl, alkyloxycarbonyl, carbocyclylearbonyl, and heterocyclylcarbonyl,
wherein:

() the alkylcarbonyl optionally is substituted with a substituent selected from the group
consisting of carbaxy, hydroxy, halo, amino, nitro, oxo, aminosulfonyl, alkyloxycarbonyl,
alleylearbonyloxy, alkyloxy, and aminocarbonyl, and

(b) the aminocarbonyl optionally is substituied with a substituent selected from the group
consisting of alkyl, alkyloxyalkyl, alkylsulfonyl, and alkylsulfonylamino.

{00328} In some embodiments, each R’ is independently selected fram the group consisting of
alkylcarbonyl and aminocarbonyl, wherein:

the aminocarbony! optionally is substituted with a substituent selected from the group

consisting of alkyl, alkyloxyalkyt, alkylsulfonyl, and alkyisulfonylamino.
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100329] In some embodiment, each R’ is independently selected from the group consisting of
alkylcarbonyi, alkenylearbonyl, alkynylcarbonyl, and aminocarbonyl, wherein:

() the alkylearbonyl, alkenylearbonyl, and alkynylcarbony! optionaily are substituted
with one or more substituents independently selected from the group consisting of carboxy,
hydroxy, halo, amino, nitro, azido, oxe, aminosulfonyl, alkyloxycarbonyl, alkenyloxycarbonyt,
alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarbonyloxy, alkynylearbonyloxy, atkyloxy,
alkenyloxy, alkynyloxy, carbocyelyl, heterocyelyl, cyano, and aminocarbonyl, and

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

[60330] In some of the above embodiments, each R' is independently selected from the group consisting
of alkylearbonyl, alkenylcarbonyl, alkynylearbonyl, and aminocarbonyl, wherein such substituents are not
substituted.

[00331]In some embodiments, each R’ is independently selected from the group consisting of
alkylcarbonyl and ammocarbonyl, wherein:

(a) the alkylcarbony! optionally is substituted with one or two substituents independently
selected from the group consisting of carboxy, hydroxy, halo, antino, nitro, azido, oxo,
aminosulfonyl, alkyloxyearbonyl, alkylcarbonyloxy, alkyloxy, carbocyelyl, heterocyelyl, eyano,
and aminocarbonyl, and

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

[06332] In some embodiments, each R' is independently selected from the group consisting of
alkylearbonyl and aminocarbonyl, whersim

{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,
alkkyloxycarbonyl, alkylearbonyloxy, allkyloxy, 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.

[86333] In some embodiments, each R' is independently selected from the group consisting of
alkylcarbony! and aminocarbonyl, wherein:

the alkylearbonyl optionally is substituted with one or two substituents independently
selected from the group consisting of carboxy, hydroxy, halo, amino, nifro, azido, oxo,
aminosutfonyl, alkyloxycarbonyl, alkylcarbonyloxy, alkyloxy, carbocycelyl, heterocyclyl, cyano,
and aminocarbonyl.
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[60334]In some embodiments, each R’ is independently selected alkylearbonyl.

1463351 In some embodiments, each R’ is independently selected aminocarbonyl.

BI8. Substituent X'.
[60336) Each B is independently selected from the group consisting of carbocyelylsulfonylamino,
heterocyclylsulfonylaminoe, alkylearbonylamino, alkenylcarbonylamino, alkynylearbomnylamino,
allcyloxyearbonylamino, alkenylaxycarbonylamino, alkynyloxycarbonylamino, alkylsulfonylaminoe,
alkenylsulfonylamine, alkynylsuifonylamino, aminocarbonylamino, alkyloxycarbonylamincimino,
alkylsulfonyiaminoimine, alkenylsulfonylaminoimino, and alkynylsulfonylaminoimino, wherein:

(a) the amino portion of such substiments optionally is substituted with a substituent
independently selected from the group consisting of carbocyclylalkyl, heterocyelylalkyl,
alkylcarbonyloxy, aminocarbonylalkyl, alkyl, atkenyl, alkynyl, alkyicarbonyl, alkenylearbonyl,
alkynylearbonyl, alkyloxyearbonyl, alkyloxyalkyloxycarbonyl, alkylcarbonyloxyatky!, and
alkylsulfonyl, wherein:

(1) the carbooyclyl portion of the carbosyelylalkyl and the heterocyelyl 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, atkenyloxy, alkynyloxy, halo, nitro, cyano, azido, oxo, and amino,
and '

{2} the amino portion of the aminocarbonylalky} optionally is substituted with
one or two substituents independently selected from the group consisting of alkyl,
alkenyi, and alkynyl,

(b) the alkyi, atkenyl, and alkynyl portion of such substituents optionally is substituted
wiih one or more substituents independently selected from the group consisting of carboxy, halo,
oxo, amino, alkyloxycarbonyl, alkylearbonyloxy, hydroxy, alkyloxy, carbocyelyl, heterocyelyl,
and cyano, whereit:

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

the alkyl optionally is substituted with one or more hydroxy;

(¢} the carbocyelyl and heterocyclyl portions of such substituents optionally are
substitted with one or more substituents independently selectad from the group consisting of
alkyl, alkenyl, alkynyl, carboxy, hydroxy, alkyloxy, alkenyloxy, alkynyloxy, halo, nitro, cyane,
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 atkynyl.

[60337] In some embodiment, each R’ is independently selected from the group consisting of
carbocyclylsulfonylamino, heterocyclylsulfonylamino, alkylcarbonylamino, alkenylearbonylamino,
alkynylearbonylamine, alkyloxycarbonylamino, alkenyloxycarbonylamino, alkynyloxycarbonylamino,
alkylsulfonylamine, alkenylsulfonylamine, alkynvisuifonytamine, aminccarbonylamino,
alkylsulfonylaminoimino, alkenylsulfonylaminoimino, and alkynylsulfonylaminoimino, wherein:

() the amino portion of such substituents optionally is substituted with a substituent
independently selecied from the group consisting of carboeyelylalkyl, heterocyclylalkyl,
alkylcarbonyloxy, aminocarbonylalkyl, alkyl, alkenyl, alicynyl, alkylcarbonyl, alkenylearbonyl,
alkynylcarbonyl, alkyloxycarbonyl, alkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and
alkylsulfonyl, wherein:

(1) the carbocyely! portion of the carbocyelylalkyl and the heterocyelyl portion
of the heterocyelylalkyl optionally are substituted with one or more substituents
independently selected from the group consisting of alkyl, alkenyl, alkynyi, carboxy,
hydroxy, alkyloxy, alkenyloxy, alkynyloxy, halo, nitro, cyano, azido, oxo, and amino,
and

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

(b) the alkyl, alkenyl, and alkyny! portion of sach substituents optionally is substituted
with one or more substituents independently selected from the group consisting of carboxy, halo,
oxo, amino, alkyloxyearbonyl, alkylearbonyloxry, hydroxy, alkyloxy, carbocyelyl, heteroeyclyl,
and cyano, wherein:

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

the atkyl optionally is substituted with one or more hydroxy;

{z) the carbocyelyl and heterocyelyl portions of such substituents optionally are
substituted with one or more substituents independently selected from the group consisting of
alkyl, atkenyl, alkynyl, carboxy, hydroxy, alkyloxy, alkenyloxy, alkynyloxy, halo, nitro, cyano,
azido, and amino, wherein:

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

[80338}In some of the above embodiments, each R” is independently selected from the group consisting
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of carbocyelyisulfonylamino, heterocyclylsulfonylamine, alkylcarbonylamino, alkenylcarbonylamino,
alkynylearbonylamino, alkyloxycarbonylamino, alkenyloxycarbonylamino, alkynyloxyearbonylamino,
elkylsulfonyiamine, atkenylsuifonylamino, alkynylsulfonylamino, aminocarbonylamino,
alkylsulfonylamincimino, alkenylsutfonylaminoimino, and alkynylsulfonylaminoimino, wherein such
substituents are not substituted.

180339] In some embodiments, each R’ is independently selected from the group consisting of
carbogyclylsulfonylamine, heterocyelylsulfonylamine, alkylearbonylamino, alkyloxycarbonylamino,
alkylaulfonylamino, aminocarbonylamino, and alkylsulfonylaminoimino, wherein:

(=) the amino portion of such substituents optionally is substituted with a substituent
independently selected from the group consisting of carbocyelylalkyl, heteracyciylalkyl,
alkylcarbonyloxy, aminocarbonylalkyl, alkyl, aliylcarbonyl, aliyloxycarbonyl,
alkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsuifonyl, wherein:

(1) the carbocyclyl portion of the carbosyelylaliyl and the heterocyclyl portion
of the heterocyclylalkyl optionally are substituted with one or two substituents
independently selected from the group consisting of atkyl, carboxy, hydroxy, alkyloxy,
halo, aitro, cyano, oxo, and amino, and

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

(b} the alky! portion of such substituents optionally is substituted with one or two
substituents independently selected from the group consisting of carboxy, halo, oxo, amino,
alkyloxycarbonyl, allylcarbonyloxy, hydroxy, alkyloxy, carbocyelyl, heterocyelyl, 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 alky! optionally is substituted with one or more hydroxy;

{c) the carbocyely! and heterocyclyl portions of such substifuents optionally are
substituted with one or two substituents independently selected from the group consisting of
alkyl, carboxy, hydroxy, alkyloxy, halo, aitro, cyano, and amino, wherein:

the amino optionaily is substituted with one or two substituents independently
selevted alkyl.

[60340] In some embodiments, each R’ is independently selected from the group consisting of

carbocyclylsulfonylamino, heterocyclylsulfonytamine, atkylsulfonylamine, and alkylsulfonyiaminoimino,
wherein:
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(a) the amino portion of such substituents optionally is substituted with a substituent
independently selected from the group consisting of carboceyelylalkyl, heterocyclylalicyl,
alkylcarbonyloxy, aminocarbonylalkyl, alkyl, alkylcarbonyl, alkyloxycarbonyl,
afkyloxyalkyloxycarbonyl, alkylecarbonyloxyalkyl, and alkylsulfonyl, wherein:

(1) the carbocyclyl portion of the carbocyclylalkyl and the helerocyclyl portion
of the heterocyelylaliy! optionally are substiiuted 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 atkyl,
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, alkylcarboniyloxy, hydroxy, alkyloxy, carboeyclyl, heteroeyclyl, and cyano,
wherein:

the amino optionally 1s substituted with one or two substituents independently
selected from the group consisting of alkyl and alkyloxy, whersin

the alkyl optionally is substituted with one or more hydroxy;

{c) the carbocyely! and heterocyely! 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] Tn some embodiments, each &’ is independently selected from the group consisting of
carboeyclylsuifonylamino, heterceyelylsulfonylamine, alkyisalfonyiamino, and alkylsulfonyiaminoimina,
wherein:

the amino portion of such substituents optionally is substituted with a substituent
independently selected from the group consisting of carbocyelylalkyl, heterooyciylalkyl,
alkylearbonyloxy, amincearbonylalkyl, alkyl, alkyicarbonyl, alkyloxycarbonyl,
alkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkyisuifonyl, wherein:

{1) the carbocyclyl portion of the carbocyclylalky! and the heterocyclyl portion
of the heterocyclylatkyl 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 substifuted with
one or two substituents independently selected from the group consisting of atkyl,
alkenyl, and alkynyl.

[69342] In some embodiments, each R’ is independently selected from the group consisting of
carbocyelylsulfonylamino, heterocyclylsulfonylamino, alkylsulfonylamino, and alkylsulfonylaminoimino,
wherein;

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

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

the alky! optionally is substituted with one or more hydroxy.
186343] In some embodiments, each R’ js independently selected from the group consisting of
carbocyelylsulfonylamino, heterocyelylsulfonylamine, alkylsulfonylamino, and alkyisulfonylaminoimino,
wherein:

the carbocycelyl and heterocycly! portions of such substituents eptionally 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 R’ is independently selected from the group consisting of
carbocycelylsulfonylamino and heterocyelylsulfouylamino, wherein:

the carbocyely! and heterocyelyl 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, sach R’ is independently selected from the group consisting of
alkylsulfonylamino, alkenyisutfonylamino, atkynylsulfonylamino, and alkylsulfonylaminoimino,
wherein:

{a) the aminc portion of such substituents optionally is substituted with a substituent
independently selected from the group counsisting of carbocyelvlalkyl, heterocyelyvialkyl,
alkylearbonyloxy, aminocarbonylatkyl, alkyl, alkylecarbonyl, alkyloxyearbonyt,
alkyloxyalkyloxycarbonyl, alkylearbonyloxyalkyl, and alkylsuifonyl, wherein:

{1} the carbocycly! portion of the carbocyelylalkyl and the heterocyely! portion
of the heterocyclylaiky! 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, 0xo, and amino, and

(2) the amino portion of the aminocarbonylalkyl optionally is substituted with
one or two substituents independently selected from the group cousisting of afkyl,
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 oyano, 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.
[60346] In some embodiments, sach R 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,
heterocyclylalkyl, alkylcarbonyloxy, athinocarbonylalkyl, alkyl, alkylearbonyl, alkyloxycarbonyl,
alkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsulfonyl, wherein:

(1) the carbocyclyl portion of the carboeycliylalkyl and the heterocyclyl portion
of the heterocyclylaliey! optionally are substituted with one or two substituents
independently selected from the group consisting of atkyl, carboxy, hydroxy, alkyloxy,
halo, nitro, cyano, oxo, and amino, and

(2) the amino portion of the aminocarbonylalkyl optionaily 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, carboceyelyl, heterocyelyl, and cyano,
wherein:

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

the alkyl optionally is substituted with one or more hydroxy,
[66347] In some embodiments, each R” is an independently selected alkylsulfonylamino, wherein:

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

independently selected from the group consisting of carboeyelylalkyl, heterocyelylalkyl,

alkylcarbonyloxy, aminocarbenylalicyl, alkyl, alkylcarbonyl, alkyloxycarbonyl,
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alkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alicylsulfonyl, wherein:

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

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

[00348] In some embodiments, each R’ is an independently selected altkylsulfonylamino, wherein:
the amino portion of the alkylsulfonylamine optionally is substituted with a substituent
independently selected from the group consisting of carbocyclylalkyl, heterocyclylalkyl,
alkylearbonyloxy, aminocarbomnylalkyl, alkyl, alkylcarbonyl, alkyloxycarbonyl,
alkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsulfonyl.
[00349] Tn some embodiments, each R’ is an independently selected alkylsulfonylamino, wherein:
the alky! portion of the alkylsulfonylamino optionally is substituted with one or two
substituents independently selected from the group consisting of carboxy, halo, oxo, amino,
alkyloxycarhonyl, atkylearbonyloxy, ydroxy, alkyloxy, carbocyclyl, heterocyelyl, 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 alky! optionally is substituted with one or more hydroxy.
[00350] In some embodiments, each R’ is an independently selected alkylsulfonylamino, wherein:
the alkyl portion of the atkylsulfonylamino optionally is substituted with one or two
substituents independently selected from the group consisting of carboxy, halo, oxo, amino,
alkyloxycarbonyl, alkylcarbonyloxy, hydroxy, alkyloxy, carboeyclyl, heterocyclyl, and cyano.
[60351]In some embodiments, each R' is an independently selected alkylsulfonylamino. In some such
embodiments, each R’ is methylsulfonylamine.
[06352] In some embodiments, each R is an independently selected atkylsulfonylaminoimine, wherein:
{a) the amino portion of the alkylsulfonvlaminoimino optionally is substifuted with a
substituent independently selected from the group consisting of carbocyclylalkyl,
heterocyelylalkyl, alkylcarbonyloxy, aminocarbonylalkyl, alleyl, alkylcarbonyl, alkyloxycarbonyl,
alkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsulfonyl, wherein:
(1) the carbocyelyl portion of the carbocyelylalkyl and the heterocyelyl portion

of the heteroeyciylalkyl 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 amiso, and

(2) the amino portion of the aminocarbonylalkyl optionally is substituted with
one or two substifuents independently selected from the group consisting of alkyl,
askenyl, and alkynyl,

{b) the alkyl portion of the alkylsulfonylaminoimino optionally is substituted with one or
two substituents independently selected from the group consisting of carboxy, halo, oxo, amino,
alkyloxycarbonyi, alkylcarbonyloxy, hydroxy, alkyloxy, carbocyelyl, heterocyelyl, 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 alky! optionally is substituted with one or more hydroxy.
[B6353]In some embodiments, each R” is an independently selected alkylsulfonylaminomino, wherein:

the amino portion of the alkyisulfonylaminoimine optionally is substituted with a
substituent independently selected from the group consisting of carbocyelylalkyd,
heterocyclylalkyi, alkylearbonyloxy, aminocarbonylatkyl, alkyl, alkylearbonyl, alkyloxycarbonyl,
atkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsulfonyl, wherein:

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

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

[60354] In some embodiments, each R is an independently selected alkylsulfonylaminoimine, wherein:

the araino portion of the alkylsulfonylaminoimino optionally is substituted with a
substituent independently selected from the group consisting of carbocoyelylalkyl,
heterocyclylalkyl, alkylearbonyloxy, aminocarbonylalicyl, alkyl, alkylcarbonyl, alkyloxycarbonyl,
allyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsulfonyl.

[69355] In some embodiments, each R’ s an independently selected alkylsulfonylaminoimino, wherein:
the alky! portion of the alkylsulfonylaminoimino optionally is substituted with one or two
substituents independently selected from the group consisting of carboxy, halo, oxo, amino,

alkyloxycarbonyl, alkylcarbonyloxy, hydroxy, alkyloxy, carbocycelyl, heterocyelyl, and cyvano,

wherelin:
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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.
[093356] In some embodiments, each R’ is an independently selected alkylsulfonylaminocimine, wherein:
the atkyl portion of the alkylsulfonylaminoimino optionally is substituted with one or two
substituents independently selected from the group consisting of carboxy, halo, oxo, amino,
alkyloxycarbonyl, alkylcarbonyloxy, hydroxy, alkyloxy, carbocyclyl, heterocyelyl, and cyano.
[60357] In some embodiments, each R’ is an independently selected alkylsulfonylaminoimino. In some
such embodiments, each R’ is methylsulfonylaminoimino.
[06358] In some embodiments, each R’ is independently selected from the group consisting of
alkylcarbonylamino and alkyloxycarbonylamino, wherein:
the atkyl portion of such substituents optionally is substituted with one or twe
substituents independently selected from the group consisting of carboxy, halo, oxo, aming,

alkyloxycarbonyl, aikylearbonyloxy, hydroxy, alkyloxy, carbocyelyl, heterocyclyl, and cyano.

B19. Substituent R*,
{60359] Fach R® is independently selected from the group consisting of aminosulfonyl, alkylsulfonyl,
alkenylsulfonyl, and atkynylsulfonyl, wherein:

(=) the alkylsulfonyl, atkenylsulfonyl, and allkynylisulfony] optionally are substituted with
one or more substituents independently selected from the group consisting of carboxy, hydroxy,
halo, amino, nitro, azido, oxo, aminosulfonyl, alkylosycarboayl, atkenyloxycarbonyl,
atkynyloxyearbonyl, allevlcarbonyloxy, alkenylcarbonyloxy, alkynylcarbonyloxy, alkyloxy,
alkenyloxy, allynyloxy, carbocyelyl, heterocyclyl, cyano, and aminocarbonyl, wherein:

the amino, aminosulfonyl, and aminovarbony! optionally are substitited with one
or two substituents independently seleeted froim the group consisting of alkyl, alkenyt,
and alkynyt; and

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

[89360] In some of the above embodiments, each R* is independently selected from the group consisting
of aminosulfonyl, alkyisulfonyl, alkenylsulfonyl, and alkynyisuifonyl, wherein such substitnents are not
substituted.

[66361) In some embodiments, each R™ is independently selected from the group consisting of
aminosulfonyl and atkytsulfonyl, wherein:

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

selected from the group consisting of carboxy, hydroxy, halo, amino, nitro, oxo, aminosulfonyl,
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alicyloxycarbonyl, alkyicarbonyloxy, alkyloxy, carbocyclyl, heterocyclyl, cyano, and
aminocarbonyl; and
{(b) the aminosulfony! optionally is substituted with one or two substituents independently
selected alkyl,
[60362} In some embodiments, each R™ is independently selected from the group consisting of

aminosulfonyl and alkylsulfonyl.

C. Embodiments of Compounds of Formula I
[00363] Various embodiments of substituents R', B%, RY, R R®, L, R* R®, R®, R” R®, R, BF g€ RY,
RI R’ and R* 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 T are provided below.

(303641 In some embodiments, the compounds of formula { correspond in structere to formula L0
p ¢

(1-1.9)

R4
==2x is selected from the group consisting of single carbon-carbon bond and double carbon-
carbon bond;
R’ is selected from the group consisting of hydrogen and methyl;
R is selected from the group consisting of hydrogen and halo
R is selected from the group consisting of hydrogen and halo;
R* is selected from the group consisting of Cy-Cyalkyl, Cy-Ce-carboeyelyl, and 5-6-membered
heterocyelyl, wherein:
(a) the C,-Cy-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 Cy-Cy-carbocyelyl and 5-6-membered heterocycelyl optionally axe substituted with
one of two substituents independently selected from the group cousisting of alkyl, halo, and
alkylsulfonylamino;

R’ is selected from the group consisting of hydrogen, hydroxy, alkyloxy, and halo;
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R is selected fror the group consisting of Cs-Ce-carbocyelyl, S-6-membered heterocyelyl, fused
2-ring heterocyclyl, and fused 2-ring carbecyelyl, wherein each such substituent is substituted with one,
two, or three substituents independently selected from the group consisting of ’® RY, R R, and R,

cach R* is independently selected from the group consisting of chloro, fluero, nitro, hydroxy,
GX0, carboxy, amino, imino, aldehydo, and alkylamine;

each R’ is an independently selected afky! optionally substituted with a substituent selected from
the group consisting of carboxy, halo, amino, Imine, and aminosulfonyl, wherein:

the amino, imino, and aminosulfonyl optionally are substituted with one or two
substituents independently selected from the group consisting of alkyl, alkylsulfonyl, and
alkylsulfonylamino;
each R is independently selected from the group consisting of alkylearbony! and aminocarbonyl,

wherein:

the aminocarbony! optionally is substituied with a substituent selected from the group
consisting of afkyl, alkyloxyalkyl, alkylsulfonyl, and alkylsulfonylamino;
each R’ s independently selected from the group consisting of alkylsulfonylamino,

alkenylsulfonylamino, alkynylsulfonviamino, and alkylsulfosylaminoimino, wherein:

{a) the amino portion of such substituents optionally is substituted with a substituent
independently selected from the group consisting of carbocyclylalkyl, heterocyclylalkyl,
alkylcarbonyloxy, ammocarbonylalkyl, alkyl, atkylcarbonyl, alkyloxycarbonyl,
alloyloxyalkyloxyearbonyl, alkylearbonytoxyalkyl, and alkylsuifonyl, wherein:

{1} the carboeyelyl partion of the carbocyclylalkyl and the heterocyely! portion
of the heterooyclylalkyl 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 aminocurbonylalkyl optionally is substituted with
one or two substituents independently selected from the group consisting of alkyi,
alkenyl, and alkynyl,

() 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, atkyloxycarbonyl, alkylcarbonyloxy, hydroxy, alikyloxy, carbocyelyl, beterocyelyl,
and cyano, wherein:

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

the alkyl optionally is substituted with one or more hydroxy; and
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each R is independently selected from the group consisting of aminosulfony! and alkylsulfonyl,
whereln:

(a) the alkylsulfony! optionally is substituted with one or two substituents independently
selected from the group consisting of carboxy, hydroxy, halo, amino, nitro, oxo, aminosuifonyl,
alkyloxycarbonyl, alkylearbonyloxy, alkyloxy, carbocyclyl, heterocyelyl, cyano, and
aminocarbonyl; and

(b) the aminosulfonyl optionally is substituted with one or two substituents independently
selected alkyl.

[603651 In some embodiments, in the compounds of formula I:

==== i3 selected from the group consisting of single carbon-carborn bond and double carbon-
carbon bond;

R’ is selected from the group consisting of hydrogen and methyl;

R is selected from the group consisting of hydrogen and halo;

R is selected from the group consisting of hydrogen and halo;

R* is salected from the group consisting of C-Cyalkyl, C5-Cs-carbocycelyl, and 5-6-membered
heterocyelyl, wherein:

(a) the C;-Cy-alkyl optionally is substituted with up to three substituents independentiy
selected from the group consisting of halo, oxo, hydroxy, alkyloxy, and trimethylsilyl, and

{(b) the C;-Cg-carbocyclyl and 5-6-membered heterocycly! optionally are substituted with
one or two substituents independently selected from the group consisting of alkyl, halo, and
alkylsulfonylaming;

R’ is selected from the group consisting of hydrogen, hydroxy, alkyloxy, and halo;

L is selected from the group consisting of COR™=C(R), ethylene, and cyclopropyl-1,2-ene;

one of R* and R® iz hydrogen, and the other is selected from the group consisting of hydrogen,
methyl, methoxy, and halo;

R’ is selected from the group consisting of Cs-Ce-carbocyelyl and 5-6-membered heterocyolyl,
wherein each such substituent is substituted with one, two, or three substituents independently selected
from the group consisting of R®, RY, and R’

each R¥ is independently selected from the group consisting of chloro, fluoro, nitro, hydroxy,
oxo, carboxy, amino, imino, aldehydo, and alkylamine;

each RY is an independently selected alky! 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 ong or two

substituents independently selected from the group consisting of alkyl, alkylsulfonyl, and
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alkylsulfonylamino;
each R is independently selected from the group consisting of alkylcarbonyl and aminocarbonyl,
wherein:

the aminocarbony! optionally is substituted with a substituent selected from the group
consisting of alkyl, alkyloxyalkyl, alkylsulfonyl, and alkylsulfonylamino; and
cach R is independently selected from the group consisting of alkylsulfonylamino,

alkenylsulfonylamino, alkyaylsulfonylamino, and alkylsulfonylaminoimino, wherein:

(a) the amino portion of such substituents optionally is substituted with a substituent
independently selected from the grouy consisting of carbocyclylaliyl, heterocyelytalkyl,
atkylcarbonyloxy, aminocarbonylalkyl, alkyl, alkylearbonyl, alkyloxyearbonyl,
alkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkyisulfonyl, wherein:

(1) the varbocyely! portion of the carbocyclylalkyl and the heterocyelyl portion
of the heterocyclylalkyl optionally are substityted with one or two substituents
independently selected from the group consisting of alkyl, carboxy, hydroxy, alkyloxy,
halo, nitro, cyang, oxo, and amino, and

{2) the amino portion of the aminocarbonylalky! optionally is substituted with
one or two substituents independently selected from the group consisting of alkyl,
alkenyl, and atkynyl,

(b) the alkyl, alkenyl, and alkynyl portion of such substituents optionally is substiluted
with one or two substituents independently selected from the group consisting of carboxy, halo,
oxo, amino, alkyloxycarbonyl, alkylcarbonyloxy, hydroxy, alkyloxy, carboeyelyl, heterocyelyl,
and cyano, wherein,

the amino optionally is substituted with one or two substituents independently
selected from the group consisting of alky! and alkyloxy, wherein the alkyl optionally is
substituted with one or more hydroxy.

[86366] In some embodiments, the compounds of formula I correspond in structure to formula 1-L8:

Ri

R

RS

L) };4

L

* N ~ . s
===z {5 seected from the group consisting of single carbon-carbon bond and double carbon-
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carbon bond;

R’ is hydrogen;

R is selected from the group consisting of hydrogen and halo

R’ is hydrogen;

RY is tert-butyl;

R is selected from the group consisting of hydrogen, hydroxy, methoxy, and halo;

R’ is a {used 2-ring carbocyclyl selected from the group consisting of naphthalenyl,
dihydronaphthalenyl, tetrahydronaphthalenyl, hexahydronaphthalenyl, octahydronaphthalenyl,
decalydronaphthalenyl, indeny!, dihydroindenyl, hexahydroindenyl, octahydroindenyl, pentalenyl,
octahydropentalenyl, and hexahydropentalenyl, wherein each such substituent is substituted with a
substituent selected from the group consisting of RY and R’

R" is alkyfsulfonylamincalkyl; and

R’ is alkylsulfonylamino.

[88367] Examples of compounds of formula I {and salts thereof) are shown in Tables 1 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,

ABLE 1

e titd N

3
Oa N \é,() AN o
i ~-substituent(s) as described
N M in the table below
E
P

O/
compound substitueni(s)
IA-TB-1.1 -4-CH=NN(H)S(0),CH;
IA-L0-1.2 “4-C(CH3)=NN(H)S(0),CH;
1A-L6-1.3 3-F and -4-C(H)=NN(H)S(0),CH; and -5-F
TA-L0-1.4 -3-F and -4-C{H)=NNH)S(0),CH;
CIA-LO-1.5 3-C(H)=NNH)S(OLCH, and -4-OCHa
IA-L0-1.6 2-F and -3-F and -4-C(H)=NN(H)S(O)CH;
TA-LO-1.7 3-C(H)=NN(H)S(0),CH,
14-10-1.8 | 3-C(CH; F=NN(H)S(0),CH, :
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TABLE Z

substita ent(s as described
\ \:'.'-—-’ inthets ’e below
0 V4

coxmpound subsfitueni(s)
1A ~L(};fi B S3-N{E)S{O),CH;
1IA-T0-1.18 <3N0y
{A-L0-1.11 ~4-NG;
oo
i A

i o substituent{s} as described
&/N N Ny in the tabls balow

compound substitnent(s)
IB-Lé-1.1 A-C(H=NN(H)S(0),CH; T

IB-LG-1.2 U A NEDS0)LCH,

IB-L6-1.3 -3-F and -4-C(H)=NN(H)S(O),CH;

T 1B-L0-1.4 4-C(H),C(H),N(H)S(0),CH,

{ IB-L9-1.5 4 C{CH F=NN(HS(0),CH;
IB-L6-1.6 3-CHNN(H)S(O),CH, and -4-OCH;
IB-Lo-1.7 ~A-NH)COIN(EDS(O)CHs
IB-Li-1.8 -A-CLOW(HNDS(0)CH;

IB-L0-1.9 =3-C(CH)=NN{H)S(0),CH;
IB-L6-1.10 -3-CHY=NN(H)S(0),CH,
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TaBLe4

f%

{

N R®

O 5
compound R
ring/ring structnre substituent({s}

TA-L8-2.1 benzimidazol-2-yi -S-NHS(O),CH;
IA-L0-2.2 benzthiazol-2-yl -6-N{H)S(O),CHj

TA-18-2.3

benzthiazol-2yl

1A-1.0-2.4 benzthiazol-2-yl =3-MH)YS(O),CH;

IA-LA-2.5 benzoxazol-2-y1 ~G-N(HYS(O),CHy

Ya-L0-2.6 benzoxazol-2-yl -6-NOy

YA-L0-2.7 benzoxazol-2-yl -5-MO,

1A-X6-2.8 benzoxazol-2-vi -5-N(H)S(O),CH;

1A-18-2.9 naphthalen-2-y1 -6-N(H)S{O),CH;

IA-L0-2.10 | benzimidazol-2-y] SN[S(O}),CHsly

TABLE S
H substituent(s) as described
O»\\z AN \(Q Z Ry, o the table below
K\/ N | Z
L
R*

compound R’ B substituent(s)
B-1.8-2.1 ~C(CHa)s -OCH; -H
IB-1.0-2.2 -C(CHz) -OCH;, -OCH;
IB-L.8-2.3 -C(CHs)s ~OCH,4 -N{H)S(O),CH;
B-10-2.8 -C{CHs)s -H NODS(O),LCH;
IB-L§-2.14 “C{CHs)s ' -Cl -NEDS(0),CH;
8-10-2.23 | -C(CHy)s | ~OC(E),CH; -NEDS(0)LCH;
B-1.0-2.52 ‘% SCLCH: R CEDCED;s -OCH; “NHYS(O),CH;
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compound B’ » substituent(s)
IB-L0-2.33 -OCH; “N(H)S{O),CHs
1 AN
s
IB-L0-254 -C{CH3),C(),0H “OCH; NOE)S(ORCH;
IB-L0-2.56 -CE, -OCH,; NEHSO),CH,
IB-10-2.57 B “OCH; NS(O%CH;
TB-1.G-2.58 ‘ W ~QCH; NEDS(ORCH,
30 |
YB-L8-2.59 furan-2-yl -OCH; NEDS(O),CH,
IB-L0-2.60 ~C(F).Cs -OCH,; “N(H)S(0},CH,
1B-1.0-2.61 N “OCH, NSO, CH,
g
IB-L0-2.64 furan-3-y1 -OCH, NOHS(0),CH;
IB-LB-2.66 -C(CH:pC(HROCH, | -OCH; N{H)S(O),CH,
IB.106-2.68 “S(0).CH; T.ocH; N(H)S(0),CH,
| IB.L0-2.69 Br OCH; NODS(0),CH;
IB-L0-2.70 -C(CH3),CeOY0CH; -OCH, NHS(ORCH;
IB-L0-2.71 phenyl -0CH, NEDS(O),CH;
IB-L6-2.72 -C(OYOCH; -OCH; “N()S(0),CH;
| IB-L0-2.73 N -OCH; N)S(O)CH,
5 S
IB-L0-2.74 /@ -OCH; NESO,CH
SN
1B-L0-2.75 N(H)S(0),CH, “OCH; N S(0),CH,
IB-16-2.76 9. | -0CH; N(HS(O),CHs
-~ ER N
H
1B-10-2.77 ~C(CH),C(OYOH -OCHs NEDS(ORCH; |
10278 C=CSiCE) OCH; NESORCH
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TABLEG

substitzeni(s) as described
i the table below

compound R® substituent(s)
IB-1.0-2.4 -OCH, =NN(H)S(O),CHs
IB-Lo-2.7 H =NN(HS(0),CH;
1B-10-2.9 -OCH; (S) ~CH)N(E)S(0),CH;
IB-1.0-2.10 -OCH, (R) -F and ~COH)N(H)S(0),CHs
B10212 | -OCH; -F and -C{H),N(F)S(0Y,CH;
IBLO-2.15 -OCHs; (R} ~CHD),N(IS(0),CH;
IB-LA-2.17 “OCH; ~CON(H)S(0),CH;
1B-1.0-2.20 -OCHs (S) ~F and ~-C(H),NS(O),CH;
IB-10-2.22 -OCH; (S) ~C(CHa )y, N(H)S(O),CH;
IB-L0-2.24 “OCH; =NN(H)C(OYOCH,
1B-L0-2.25 -OCH; -CBa and ~CH),N(H)S(0),CHs
IB-10-2.29 -OCH; -C(CH: )N S(0),CH:
IB-L0-2.31 -OCH, NENEDS(0),CH;
1B-1.0-2.34 -OCH; C(OINEDS(O),CH,
IB-L0-2.36 -OCH; -OH
B-L0-2.37 OCH, (R) ~C{CHz);N(IDS(0%CH,
TBL0z44 | OCH, NEDSORCH,
0250 | OCH =
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TABLE T

substituent(s) as described
in the table below

compound 1§ R substituent(s) _5
IB-16-2.51 3 A -OCH; =NNCHS(O),CH;
S t
810235 | fomayl | -OCH, | “NN(H)S(ORCH: ““‘l
TARLE S
substituent(s) as described
in the table below
O % O
e o
EPRINPS Y a aah
1? ,’
i / R5
compound R | substituent(s)
IB-18-2.11 OCH; | CHRNEH)S(O)RCH;

IB-1.6-2.21 ~OCH;

IB-1.06-2.35 ' ~Cl ~CHD)LNEDSORCH;
TABLED
substituent{s) as described
in the tabie below

12,‘4 |
compound R | substitnent(s)
TB10-2.13 C{CHy, (NG S(0%,CH,
IB-13-2.16 “C(CHz)s =CHD) N{CH)IS{OLCH;
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compound R* substituent(s)
IB-L0-2.41 -C{CH;)s ~C{CH3 ,N(H)YS{O)CH;
IB-1.0-2.62 % ~C(HLNE)S0),CH;
|

8
B-1.8-2.63 ! RN ~CORLNEDS(O):CH,

8
18-1.8-2.65 furan-2-y1 ~C{H)LNIDS(0),CH;
IB-L9-2.67 furan-3-y] ~CH)N(EDS(0),CH;

TaBLE 10

substituent(s) as described
in the table below

compound subsfituent{s)
IB-LG-2,18 ~CODN(HYS(OLCH,
IB-1.0-2.42 -Cli;
TanLe il
0o N0
ﬁ/ hd | %subsﬂhmnt{s}asdesrﬂbed
SN N in the table below
E P
/f\ E
compound substituent(s)
1B-1.6-2.27 | -NH,
18-1.0-228 | -NH)S(ORCH,
B-1e-233 1 -H
IB-L0-2.38 -Cl
B-16-2.3% | -NH,
IB-10-246 | -NODCH) C(HLCH,;
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[ B-L0-2.47 |
N
\/
/
B-18-2.49 ~N(H)YC{O)CH;
TABLEL2
5
N NHSO,CH, |
/\) S
E‘N)“o
O/
B-1.0-2.5
Y Y
N o Sy N

IB-1.6-2.19

O

AO

i.
N

B-L0-2.32°

IB-1.0-2.40

IB-L8-2.43




iB-L0-2.48

TABLE 1S

Oser N O /
T \( H ’/,\_['.’,M.su bstitueni(s) as described
X

in the table below

compound R’ Rr" substituent(s)

TALIL3 OCH, | -Cl AN(ES(OV.CH, (7]
TALi-1A OCH, |F NS ONCT, 7]
TA1-1.5 OCH; | F I N(H)S(O%CH; [E]
TALI1.6 OCH, | -CHs ZNE)S(0),CH; [E]
TA-LI-19 ocH, | H N(HIS(OY,CH; [E]
IA-LI-1.10 ©OCH, | H A N(E)S(O%CH; [Z]
TALI-11 OCH, |-H AN[C(OYCH; 1S(0YCH, [E]
TALi-1.12 OCH, | H ZFIE]




compound R’ R” substituent(s)

TA-L1-1.13 OCH; |-H -4-NH, [E]

1A-L1-1.14 -OCH; |-H “4-OCHs; [E]

1A-L1-1.16 H -H -4-NEH)S(O),CH; [E]

1A-L1-1.17 OCH; | -OCH; | -4-NEDS(0)CH; [Z] ]

TA-L1-1.18 -OCH; | -H - [E]

[A-L1-1.28 -OCH; |-H AN(HS(OLCH; [Z]

IA-L1-1.21 -OCHs | -F -A-N(H)S(O%CH; [Z):[E] (1:1)

IA-LI-1.22 -OCH; | -H 4NOs B} .

1A-11-1.23 OCH, | -Cl -4-NO, [Z]

1A-L1-1.24 OCH; | -CH, -4-NO, [E]

1A-L1-1.25 M -H -4-NO, [E]

JA-L1-1.26 -OCH; | -H 3-F and -4-N(H)S(O),CH, [E]
LIA-LE~1‘.2";’ -OCH; 1 -H 2-0CH; and -4-N(H)S(O),CH; [B]

TABLE 14

3

substituent(s) as described

J
O N YO Z
s U N N 2 ! in the table below
e

O

compoungd subsiitaent(s)

IB-Li-1.1 ~4-N(HIS(O),CHs [E]

IB-11-1.4 2-C(OYOH and -4-N(H)S(OWCH; [E]

IB-L1-1.5 -3-F and -4-NIDSO),CH; [E]

1B-L1-1.6 2-C{O)H and -4-N(H)S(0),CH; [E]

IB-Li-17 2-C(OYOCH; and -4-N{H)S(OLCH; [E]

IB-Li-1.8 2-C{H)y=N(OH) and -4-N{H)S(0),CH; [E]

IB-Li-1.9 2-C({OYN(H)CH,CH,0CH, and -4-N(F)S(0,CH, [B]
(TBL10.10 | 2-CH,0H and AN(H)SORCH: [E]

IB-LI-1L11 2-C{OYOC(H),CH; and -4-N(H)S(0),CH, [E]

IB-L1-1.13 2-C(H),OCH; and -4-N(H)S(0).CH, [E]

IB-L1-1.14 2-C(ON(CH; ), and -4-N(H)S(0).CH [E]




compound

substituent{s)

IB-Li~1.15

2-CH, and -4-N(E)S(0),CH, and -5-F [E]

1B-1.1-1.1%

imidazol-2-yl and -4-N(E)S(O),CH; [E]

IB-L1-1.17

2-COWN(H)CH, and -A-N(H)S(0)CHs [E]

IB-L1-1.18 2 o
0 s”
. AN/Q B
f and -4-N(H)8(0),CHs [B)
IB-LI-LI9 - C{H=NOCH; and -4-N(FHS(O3CHs [F]
IB-L1-1.21 2-C(ONEL, and -4-N(H)S(0),CH; [E]
IB-LI-122 3
AN

* N\j and -4-N(H)S(O)CH; [E)
IB-L1-1.23 o

27

N and -4-N()S(0),CH; [E]

IB-Li-124 - CON(CHCOTRCHY,0CH; and -4-N(DS(0),CH; [E]
IB-L1-1.25 2 C(H),OC)Y(CHy); and 4-NEDS(O%CH: [B]
IB-L1-1.26 N;/\>

270 nd AN(E)S(ORCH; [E]
1B-L1-1.27 s

) /u\]?:>

and ~“4-N(H)S(0),CH; [E]

IB-L1-128 -2-NH, and -4-N(H)S(0%,CH; [E]
TB-L1-1.29 NN

* OH and -4-N(H)S(O),CH; [E]
B-Li-131 2O NG ,C Y ClLyy, and -4-NHYS(O RO, [E]
YB-Li-1.32 2N C(OYOC(CH: s and -4-N(E)S(OyCHs [E]
I8-L1-1.33

27 E\D
and -4-N(H)S(0),CH; [E]

I8-1.1-1.34

4 N(ID)S(O),CH, [Z]
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TABLE 15
H

H
O __N__O N, .~
o Q
\Nji ™
\{KO/

R4
| compound iy
IB-1.1-1.48 ~C{CHa OO [E]
IB-11-1.46 furan-2-y1 [E]
IB-11-1.47 .
iy
S [E]
IB-1L1-1.48 p
o
2 7 E]
TB-LiS149 -S(0).CH; [E}]
IB-L1-1.58 furan-3-yi {£]
IB-1.1-1.51 - [E]
1B-L1-1.52 -Br [E}
IB-1.1-1.53 pyridin-3-y1 [E]
IB-LI-1.55 pyridin-4-yl [E]
TABLE 16
H
N{, .~
& o
compound R 7
IB-L1-1.2 F T -OCH; (]
IB-11-1.12 -H -CHE}
| IB-L1-1.28 €1 | -OCH; [E]
1B-L1-1.30 HOCH,CH: [E]
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TasLe 17

lcompownd |R° | _ <
; ring/ring structure | substifuent{s)
1A-L2-1.1 | -H pheny! ~4-MENS(O),CH;
TA 1212 | -H phenyl 2-CH; and -4-N(H)S(O),CH,
14-12-1.3 | -H pheuyl -2-Cland -4-N{H3${0),CH;
IA-12-14 | -OCH; phenyl e
1A-L2-1.26 | -OCH; | pyridis-3-y] ~6-N{HS(0),CH;
1A4-12-17 | -OCH; | phenyl S3-NEH)S(O)RCH;
TAi318 |-OCH, | phenyl N SONCH,
TA-L2-1.9 | -OCH; | phenyl -2-CHj and -4-N(H)S(03,CH,
IA-L.2-1.30 | -OCH; pheny! -3-CH; and ~4-NEH)S(O),CH;
TA-L2-1.11 | -OCH; | phenyl 2-ClH)C(EY; 2nd A-N(F)S(O)CH,
1A-1.2-1.1% | -OCH, phenyl i ~2-F and ~4-N)S(O)»CH,
JA-L2-1.13 | -OCH; phenyl -3-F and -4-N{H)S(0),CH,
1A-1.2-1.34 | -OCH; | phenyl -2-Cl and -4-N(H)S{0)LCHs
1A-12-1.15 | -OCH, | phenyl 3°CT and A-N(DS(OY,CH,
14-1.2-3.16 | -OCH;, phenyl ~2-OCFH, and -4-N{H)S(0),CH,
1A-L2-1.17 | -OCH; | phenyl -3-OCF3 and -4-N(H)S(O)CHs
IA-1.2-1.18 | -OCH; | phenyl -2~CFj3 and -4-N(H)S(O},CH,
1A-52-1.39 | -OCH; | phenyl -3-CF; and ~4-NH)S(O)CH;
1A-12-1.20 | -OCH; | phenyl -2-CH; and -4-N(H)S8(0),CH; and -5-F
1A-12-3.21 | -OCH; | pheny! 22-Cland -3-F and -4-N(H)S(0),CH;
FA-EZ-1.22 | -OCH; pheny! -2~CFy and -4-NDS(0),CH; and -5-F
IA-L2-1.24 | -OCH; | pyridin-2-yl 3<CH, and -5-N(H)S(O%CH,
14-£2-1.25 | -OCH; | pyridin-2-yl ~S-NH)S(03CH,
IA-12-1.26 | -OCH; | pyridin-3-yl -6-NH)S(0),CH;  [CF)C(O)OH salt] ]
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TABLE 18

IA-L2-1.23 TA-L2-2.1
TABLELS
0 N0
QP
SN
% =~ O/
f
- compound R’ |
L visg/ring structure | substituent(s)
1B-1.2-11 | phenyl 2-CHs and -4-N(D)S(0),CH,
B-12-1.2 phenyl 2-Cland -4-NH)S(O)RCH;
iB-12-1.3 phenyl -2-CH; and -4-MEDS(0)CHy and -5-F
m-1.2-14 phenyl ~3-F and -4-N(H)S(0)CH; and ~5-F
1B-12-1.5 | phenyl 2-CF; and -4-N(H)S{O,CHs and -5-F
181216 | phenyl 3-OH and -4-N(H)S(032CHs
IB-12-1.7 | phenyl -C(OYOCH, and -A-NH)SORCH,
B-1.2-18 pyridin-2-yl -5-NEDS(O),CH;
B-12-1.9 pyrazin-2-yi SN0, CH;
IB-L2-1.88 | phenyi "2-C(CHs), and -4-N(H)S(0),CHy j
TBL2-1.11 | phenyl o
5 /J“N’“j
o and ~4-N(E)S(O},CH;
BL2-1.12 | phenyl 2N)C(OYCH; and A-N(H)S(O)CH,
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TABLE 28

IB-1.2-1.15
B-1.2-21
O ‘IiTi 8]
I\V’; O - SIS substiiiuent(s'} as described
N N . S f in the table below
L H
/ ®S

AN
componnd R® substifuent(s)
FA-13-1.3 -OH e
IA-1.3-14 ~OH AN(CH)S(O1CH;
14-13-1.5 -OH “3-N{H)S{O),CH,
{A-L3-1.6 ~OH “4-N(E)S(0),CH,
TA-L3-17 -OH ~ANHIB(ORCH,CH{CH; ),
TA-L3-1.8 -OH ~4-NIDS(ORCH,CH,OCH; 7
JA-L3-1.8 ~OH A-NHS(ORCHCE,
FA-L3-1.10 ~-OH ~4-NHS(O)phenyt
TA-E3-1.11 -OH -3-C{HLN(H)S(0O)LCH;
TA-13-1.12 -OH ~A-NCHYS(O),CHyphenyl
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Vet

cpmpound R substituent(s)
TA-13-1.13 | -OH N
\
~4/§%\S N Q0
%
TA-13.1.14 | -OH (\0
5 ]
-4”N“‘S/\"N\)
O// \\O
IA-L3-115 | -OH | -4-C(H),C(O)OH
TA-L3-1.16 | -OH | “4-C(H),S(ORN(H)CH;
AI31.17 | -OH | -4-OC(HpC=N
(A-13-1.18 | -OH | -4-OC(H),C(ONH,
IAL3-L19 | -OH | -4-OS(0),CH,
IA-13-1.20 | -OH | -2-8(C),CH;
IA-L3-1.21 OH | -4-S(0).CHy
IA-13-122 | -OH | -2-3(0)Ni%
TA13-1.24 | -OCH, | —-
IA-L3-1.28 -OCH; | -2-C(H),CH;
TA-L3-1.30 “OCH; | -4-C(H),C(OYOH
TA-13-1.31 | -OCH; | 4-C{H),S(ORN(H)CH;
[A-L3-1.32 | -OCH; | -4-CFy
IA-13-133 | -OCH, | -4-0H
IA-L3-1.34 | -OCH, | -2-OCH,
1A-13-1.35 | -OCH; | -3-OCH,
1A13-1.36 | -OCH; | 4-OCH;
1A-13-1.37 | -OCH; | -2-OC(H),CH,
TA-L3-1.38 | -OCH; | -4-OC(H),C=N
TA-L3-1.39 -OCH; | ~4-OC({H),C(O)NH,
1A-13-1.40 | -OCH; | -4-OCF,
TAL3-1.41 -OCH; | -4-0S(0),CH;
IA-L3-1.42 “OCH; | -4-C(O)CH;
TA-L3-1.43 “OCH; | -4-COYC(H)LCOYOC(H,CH;
JAL3-1.44 | -OCH; | -3-C(O)NH;
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compound R’ substituent(s)
1A-L3-1.45 | -OCH; | -4-F
IA-L3-146 | -OCH; | -4-Cl
(IA-L3-1.47 | -OCH, | -4-N(H)C(O)YCH;
TA-L3-1.48 | -OCH; | -4-N(H)YC{OYC(H),0C(O)CH;
1A-L3-1.49 | -OCH; | -4-N(H)C{O)OCH;
[IA-L3-1.8¢ | -OCH; | -4-N(F)CO)YOC(CHy)s
TA-L3-1.51 “OCH, | -4-N(H)S(0),CHs
YAL3-1.57 | -OCHs | -4-N(H)S(O),C{H),CH(CHy),
YA-L3-1.53 OCH; | A4-N(E)S(0),CHRCH,L0H
IA-L3-1.84 | -OCH; | “4-N(E)S(ORCLCED,OCH,
TA-L3-1.55 | -OCH; | -4-N(HIS(O)CHRCF;
TAL3-156 | -OCH; | -4-N(ES(ORCHRCE)N[CHLCHROH],
IA-L3-1.57 | -OCH; | -4-N{H)S(0)C(Hyphenyl
IA-L3-158 | -OCH, (\O
-4’5\3/ SN
BRAS
[A-L3-1.59 | -OCH; .
N N \O
I%
1A-E3-1.66 | -OCH; | -4-N(H)S{O)phenyl
IA-L3-1.62 | -OCH; | -4-N(CHz)S(0),CH;
TA-L3-1.63 SOCH; | -4-N[C(H);CH:]S(0).CH;
FA-L3-1.64 | -OCH; | -4-N[C(H),OC(OYCH;]S(0)CHs
IA-L3-1.65 SOCH; | ~4-N[C(H),OC(OXCACH: )3 18(0),CHs
1A L3166 | -OCH;

N

N
e \‘S/
VA
O O
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compound S substituent(s)
TA-L3-1.67 -OCH; s Ny
<
} 4/N\ S/
O;/ \\O
TA-L3-1.69 -OCH; | -4-N[COYCH,IS(0),CH,
HIA-L3-1.70 “OCH, | -4-N[C(OYC(H),CH,]S(O)CH;
TA-L3-1.71 “OCH; | -4-N[C{OYC(H),C(H).CH;31S(0),CH;s
IA-L3-1.72 SOCH; | -4-N[C(OYCUT(CHa ), 1S(0%CH;
TA-L3-1.73 -OCH; | -4-N[C(OYOCH,IS(O),CH;
TA-L3-1.74 “OCH, | -4-N[C(OYOCHT),CH (0 ),CH,
1A-L3-1.76 COCH; | “4-N[C(OYOCH)CIHYCHs )] S(0),CHs
TA-L3-1.77 “OCH; | -4-N[COYOC(H),C(H),OCH,]5(0),CH;
Thi3a78 -OCHs | 4-S(05CH;
TA-L3-1.79 “OCH; | -2-8(0),CH;s
1A-L31.80 | -OCH; | 2-S(0)Nil
TA-L3-1.81 -OCH; | -2-CH; and 3-OH
'TA-L3-1.82 | -OCH; | -2-CH; and 4-F
IA-L3-1.83 “OCH; | -2-CH; and <4-N(H)S(O),CHs
1A-13-1.84 -OCH; | -2-CF; and -4-N(H)S(O),CH,
IA-L3-1.85 -OCH, | -2-OCH; and -4-N(H)S$(0),CHs
1A-13-1.86 -OCH; | ~2-GCH; and -5-N(H)C(OYCH;
1A-13-1.87 “OCH; | -3-NO; and -4-N(H}S(0),CHs
TA-L3-1.165 | -H | 4-N(LS(ORCH;
{TA-L3-1.187 | -OCH, | -4-N(H),  (Cl)
IA-L3-1.108 | -OCH; | -4-N[CH),CH=C(H}]S(0),CH,
14-13-1.119 | -OH | -2-OCH; and -4-N(H)S(0),CH;
TA-L3-1.120 | -OCH; | -3-CH)NIDS(ORCH;
1A-L31.121 | -OCHs /O\VA\I
P!
e {\018\\6 N ?
IA-L3-1.122 | -OCH; | ANE)IS(0),C(H).C(H),0H
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compeuad R® substituent(s)
1A13-1.123 | -OCH; | 4-NICO)L,0CO)CH)LCONCH;1S(0)LCH;
TaBLE22
H
OaN_20
Y9
1 N . Ré
N
H
RS
: compound R R°
ring/ring substituent(s}
siructure

YA-1.3-1.89 -OH thiophen-2-yi -3-5(0)NH,; and -4-CHRNH)S(O),CH;
1A-1.3-1.50 -OCH; thiophen-2-yl ~3-8(0O),NH, and -4-C(HLNE)S(0),LCH;
TA-L3-1.91 -OH thiophen-2-yl ~4C{HRNIDS(0),CH;
TA-L3-1.94 ~OCH; thiophen-2-yl ~4-CHDNHS(O)CH;
IA-L3-1.95 -OH thiophen-2-yi -A-C{H)RN{CH)S{0)»CH;
14-1.3-1.96 -GCH, thiophen-2-yt ~A-CODNIC{OYOC{CHy )5 ]S(0%LCH,
TA-L3-1.57 ~QCH; thiophen-2-y} 4-CE)N{CH;)8{0),CH,
JA-L3-1.58 -OH thiophen-2-yi -4-C(HRN[C{OYOC(CH, )] S(0),CH,
IA-1.3-1,59 -OCH; pyridin~3-y} ~6-NH)S(0),CH,
{A-E3-1.160 -OCH; pyridin-3-yl F-6-N(H), [CI]
JA-L3-1.101 -OCH, pyridin-2-y! -5-NIS{ORCH3
IA-L3-1.182 -OCH; pyridin-2-yl ~S-NEDS(03.CH;
1A-L3-1.163 -(CH; cyclohexyl ~4-N(H)S(0),CH,
1A-L3-1.104 ~OH thiazol-2-yi

TABLE 23

U substituent(s} as described

] in the table below

&5




| compound R IR | r" substituent(s)
ETREER] GCHS, o8 | -CHs
TAL3-1.2 “C(CHy, OH CH, ANHSOLCH,
| YA-L3.1,27 -C(CH), OCH, | -CH, “A-N(H)S(0),CH,
TAT3.0.111 | -C((CHy)s | -OCH; | -H ANDS(O%CH;
TA-L3-1.112 | -CHCH, ocH, | -H ANEDS(OLCH,
1A-L3-1.113 | -CH,CH, “OH H LN(HYS(ORCH,
TAL31.114 | -H o1 H TN S(O)CH,
TABLE 24

Ou N 20
T
W i

H

G

/%\ |

substituent(s) as described
in the table below

compound Rr! substitweni(s)
A-L3-1.8% ~CEDOCOYCE)CENLCH, ~A-N[CEDOC(OICH, CHCHI8(OLCH;
Thiaiis | CH NSO,
TAd3126 | -CH NCHSORCH,
IA-L3-1.115 -CODC{OMN(CHCH, A-N{CHRC{OMNEDCHCHaIS(0),CH;
TA31416 | ClIROCOCCHa) N[ ROCO)CCH R OO,
T | %0 NS (ORCT,

5
FA-L3-1.118 ~-CH,C=CH, SANTC(H), C=CH, ] S(O%CH;

TABLE 25

T
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]
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compound | R® R
1A-1.3-2.1 | -CH /“/\\\/N\
= A
1A-13-2.2 | -OCH; H
PWa
HONF
V)
A-13-2.3 | -OCH ~
A~L3-2 3 SS [{\\I/\S':O
\//’k/ O
1A13-2.4 | -OCH; %\I o
Y'Y
U
IA-L3-25 | -OH ~ T/\I/\ 0
S<
i\/)\\/ \O
TABLE 26
O N._0 N
e o N
. N H : ..\ l O O
g
R 25
I
compound | R R’
Wei3-11 | -H ~OCH;
m-13-12 1 -H -OH
IB-L3-1.3 | -CHs -OCH;
IB-L3-14 | -CH; -OH
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TaBLE 27

G ]}\zI O
P = , ,
[ substifneni(s) as described
N n N j int the table below

R’ ©
i
compound R’ RrY substitueni(s)
TA-L4-1.1 -H -H AAN(H)S(0),CH,
IA-LA-1.2 OH | -H
IA-LA-13 OH  [-H “A-N{H)S(O),CH,
TA-L4-14 [-OH |-H 4-CH,8(0),CH;
TA-L4-158 | -OH | -H 4. NO,
1A-14-1.6 -OH -H -4-NH, i
1A-L4-17 OCH; | -CHy | ~4-N(H)S(0),CH;
TA-14-1.8 | -OCH: |-H o
1A-L4-1.9 OCH, |-H ~4-N(H)S(0),CH;
TA-L4-1.16 | -OCH; | -H -4-CH,S(0).CH;
IA-L4-1.11 | -OCH; | -H 2-OCH; and -4-N(IS(0),CH;
[JA-L4-1,12 | -OCH: |-H 2-Cland -4-N{EHS(0):CH, T
TABLE2S
é‘s 5 P
YA

IB-LA4-1.3
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TABLE 29

1 substituent(s) as described
in the table below

O, NYO N
N
R
P
compound R’ substitueni(s)
1A-L5-1-3.1 | -OH ~4-NHC(OYOC(CHs )
IA-L5-1-1.2 | -OH ! -3-CHLNE)S0),CH,
TA-L5-1-13 | -OH | 3-C(OYOC(H,CH; o
[A-15-1-14 | -OH 3-CHy  [CFRCO)GT]
TA-L8-1-1.5 | -OH ~4-C(OYOCH;
TA-L5.1.1.6 | -OH 3-0H  [CERCOY0]
fA-15-1-1.7 1 -OH S-COW[CH)RCHL,  [CFRCOT
IA-158-1-1.8 | -CH S3-CIOWNH,  [CERCOY0
TABLE 30
H
G N G
Yy
\\/N % \\
i
o RS
componnd R’ R
ring/ring substifuenifs)
structure
14-15-1-1.38 | -OH piperazin-1-yl | 4-C{OOC(CHs);
CIA-LA--131 | -OH pyrrolidin-1-yl | ~3-N{H)S(O),CH;
1A-L5-1-1.12 | -OH pyrrolidin-1-91 ¢ -3-NEDHCCHOCCH;)s
FA-L8-1+1.13 | -OH morpholin-d-yl § -2-C(H}; and -6-C(H);  [C{ERCGY07
1A-15-3-1.14 | -OH morpholin-4-yl | ~ [CERCOYO]
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TABLE 31

H
N
i AN
Z

&

R:;
cotzpound I R°

\

N
1A-L5-1-2.1 | -OCH, &J@

i

N
<L
Y4 15.1-23 1 -0OH s
O:»"’\»
i
} 0

TABLE 32

3 5
compound B

IA-LS2-11 | -OCH;
[ 1A-18-2-12 | -H

1 : |

TABLE 33

substitvent(s) as described
in the table balow
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compound

substituent(s)

IB-1.5-2-1.1

2-C(OYOCH; and -4-N(H)S(O),CHs

IB-1,58-2-1.2

AN(HS(0)CH;

TABLE 34

IA-L6-1.1
TABLE 35
H 8
o} N\fo 7 | ; js\\/
, I o6
@ )
| X
i
/l/\/ O/
L TA-L8-1.1
TABLE 36
compotnd »> r’ Tb l
ring/ring structure { substituent(s)
A-18-1.1 | -CH,CH, | -OH cyclohexyl  [CRLCOYCT |
JA-18-1.2 | -CHs ~OH cyclohexyl [C(F:COYO e T
14-19-1.3 -H ‘ -OF phenyl AN(H)S(O)CH,
1A-L9-14 | -H | -OCH; | phenyl A-NEDS(OY,CH, j
i
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TABLE 37

B,

IA-L11-1.1
TABLE 38
% A
N
Y@
i
- Jﬁ\{jc‘. 0
s N N
TA-L12-1.1

b, Isomers.
[00368] This invention also is directed, in part, to all isomers of the compounds of formula I (and their
salts) (i.e., structural and stercoisomers). Structural isomers include chain and position isomers.
Stereoisomers melude B/Z isomers (i.e., isomers with regard to one or more double bonds), enantiomers
(i.e., stereo- isorners that have opposite configurations at all stereogenic centers), and diastereoisomers
(i.e., stereo~ isomers that have the same configuration at one or more stereogenic centers, but differ at
other stereogenic centers).

E. Salts.
[00369] This invention also is directed, in part, to all salts of the compounds of formula L. A saltofa

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 pbarmaceuticaily acceptable and/or
physiologically compatible. The term "pharmaceutically 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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[80370] Pharmaceutically acceptable acid addition salts of the compounds of formula I can be prepared
from an inorganic or organic acid. Examples of often suitable inorganic acids include hydrochloric,
hydrobromic, hydroiodie, nitrie, carbonie, sulfuric, and phosphoric acid, Suitable organic acids generally
include, for examiple, aliphatic, cycloaliphatic, aromatic, arafiphatic, heterocyclic, carboxylic, and suifonic
classes of organic acids. Specific examples of often suitable organic acids include acetats,
trifluoroacetate, formate, propionate, succinate, glycolate, gluconate, digluconate, factate, malate, tartaric
acid, citrate, ascorbate, glucuronate, maleate, fumarale, pyruvate, aspartate, glutamate, benzoate,
anthranilic acid, mesylate, stearafe, salicylate, p-hydroxybenzoate, phenylacetate, mandelate, embonate
(pamoate), ethanesulfonate, benzenesulfonate, pantothenate, 2-hydroxyethanesulfonate, sulfanilate,
cyclohexyiaminosulfonate, algenic acid, beta-hydroxybutyric acid, galactarate, galacturonate, adipate,
algipate, bisulfate, butyrate, camphorate, camphorsulfonate, cyclopentanepropionate, dodecylsulfate,
glycoheptanoate, glycerophosphate, heptanoate, hexanoate, nicotinate, oxalate, palmoate, pectinate, 2-
naphthalesulfonate, 3-phenyltpropionate, picrate, pivalate, thiocyanate, tosylate, and undecanoate.

{0037 1] Pharmaceutically acceptable base addition salts of the compounds of formula ¥ include, for
example, metallic salts and organic salfs. Preferred metallic salts include alkali metal {(group Ia) salts,
alkaline earth metal (group Ha) salts, and other physiologically acceptable metal salts. Such salis may be
made from aluminum, calcium, Hthitm, magnesivm, potassium, sodivm, and zince. Preferred organic salts
can be made from amines, such as tromethamine, diethylamine, N,N-dibenzylethylenediamine,
chloroprocaine, choline, diethanolamine, ethylenediamine, meglumine (N-methylglucamine), and
procaine. Basic nitrogen-containing groups can be quaternized with agents such as lower alkyl (C,-Ce)
halides (e.g., methyl, ethyl, propyl, and butyl chlorides, bromides, and iodides), diatkyl sulfates (e.g.,
dimnethyl, diethyl, dibutyl, and diamy! sulfates), long chain halides (e.g., decyl, lauryl, myristyl, and
steary! chlorides, bromides, and jodides), arylalkyl halides (e.g., benzyl and phenethy! bromides), and
others.

{00372} In some embodiments, the salt is sodium salt of N-(6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydro-
pyrimidin-12H)-yl)-2-methoxyphenylnaphthalen-2-yHmethanesulfonamide.

[06373] In some embodiments, the salt is monosodinm salt of N-{(6-(3-tert-butyl-5-(2,4-dioxo-3 4~
dihydropyrimidin-1(2H)-y1)-2~-methoxyphenyinaphthalen-2-yDmethanesulfonamide.

[60374] In some embodiments, the salt is disodivm salt of N-(6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydro-
pyrimidin-12H}-y1)-2Z-methoxyphenylnaphthalen-2-y)methanesulfonamide.

{00375} In some embodiments, the salt is potassium salt of N-(6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydro-
pyrimidin-1{2H)-yl}-2-methoxyphenyDnaphthalen-2-ymethanesulfonamide.

180376} In some embodiments, the salf is monopotassium salt of N-(6-(3-tert-bury[-3-(2, 4-dioxo-3,4-

dihydropyrimidin-1{2H)-yI}-2-methoxyphenylnaphthalen-2-ylymethanesulfonamide.
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[06377}In some embodiments, the salt is choline salt of N-(6-(3-tert-buty}-5-(2,4-dioxo-3 4-dihydro-
pyrimidin-1(2H)-y1)-2-methoxyphenyl)naphthalen-2-ymethanesulfonamide.

[60378] In some embodiments, the salt is monocholine salt of N-(6-(3-tert-butyl-5-(2,4-dioxo0-3,4-
dihydropyrimidin-1(2H)-y1)-2-methoxyphenyl)naphthalen-2-ylmethanesulfonamide.

[00379) In some embodiments, the salt is sodium sait of (E)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydro-
pyrimidin-1(2H)-yi)-2-methoxystyrylyphenylymethanesulionamide.

{00388} In some embodiments, the salt is disodium salt of (E}-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-
dihydropyrimidin-1{2H)-y1)-2-methoxystyryphenylmethanesulfonamide.

{06381] In some embodiments, the salt is potassivm salt of (E)-N-{4-(3-tert-butyl-5-(2 4-dioxo-3 4-
dihydropyrimidin-1(2E)-y1)-2-methoxystyryDphenyDmethanesulfonamide.

[66382] In some embodiments, the salt is monopotassium salt of (E)-N-{(4-(3-tert-butyl-3-(2,4-dioxo-3,4-
dihydropyrimidin-1 2H)-y)-2~methoxystyryhphenylmethanesulfonamide.

E Purity.

[06383] Compounds of formula ¥ (and salts thereof) with any level of purity (including pure and

pes

n
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 containing the
campound/salt/isomer contains more than about 85% by weight of the compound/sait/isomer, preferably
more than about 90% by weight of the compound/salt/isomer, preferably more than about 95% by weight
of the compound/salt/isorser, 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 The Invention,

Gl. Crystalline Forms of N-(6-(3-Tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-2~
methoxyphenylinaphthalen-2-yljmethanesuifonamide (compound IB-L8-2.3).
[04384] This invention also relates, in part, to erystalline forms of N-(6-(3-tert-butyl-5-(2,4-dioxo-3,4~
dihydropyrimidin-1{ZH}-y1)-2-methoxyphenylinaphthalen-2-ylmethanesutfonamide (compound IB-L4-

2.3), namely the solvate, hydrate, and solvent-free crystalline forms discussed below,

1A IB-L0-2.3 Solvares.
{38385 This invention also relates, in part, to an ethanol solvate of compound TB-L4-2.3.
[60386] 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, 9.740.2, 10.620.2, 13.620.2, 17.240.2,
19.240.2, 22.7+0.2, 26.9+£0.2, and 29.440.2 degrees two theta (28). 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 8.320.2, 9.7+0.2, 10.6+0.2, 13.6+0.2, 17.240.2, 19.240.2, 22.7£0.2, 26.9%0.2, and
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29.4%0.2 degrees 28, In other such embodiments, the ethancl solvate has an X-ray powder diffraction
pattern comprising five or more peaks selected from the group consisting of 8.340.2, 9.7:0.2, 10,6202,
13.6£0.2, 17.240.2, 19.2+0.2, 22.7+0.2, 26.9+0.2, and 29.440.2 degrees 28,

[06387] 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, 8.7£0.2, 10.0:02, 10.650.2, 13.620.2,
17.2£0.2, 17.5£0.2, 192202, 19,4+0.2, 22.7£0.2, 26.9:0.2, and 29.420.2 degrees 26. 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 8.320.2, 9.7:0.2, 10.0+0.2, 10.6+0.2, 13.6%0.2, 17.240.2, 17.5¢0.2,
19.2::0.2, 194402, 22.740.2, 26.94:0.2, and 29.420.2 degrees 20, In other embodiments, the ethanol
solvate has an X-ray powder diffraction paftern comprising five 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, 19.220.2, 19.4£0.2,
22.740.2, 26,.940.2, and 29.4+0.2 degrees 28,

[66388] In some embodiments, the ethanol solvate has an X-ray powder diffraction pattern substantiaily
as shown in Figure 1. The 20 values for the peaks in Figure 1 (and their intensities) are as follows: 8.25
(543,9.67 (74),9.92 (633, 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).

[30389] This invention also relates, in part, to an acetonitrile solvate of compound IB-L0-2.3.

[00350] In some embodiments, the acetonitrile solvate has an X-ray powder diffraction pattern comprising
one or more peaks selected from the group consisting of 5,340.2, §.3+£0.2, 9.72:0.2, 10.540.2, 13.80.2,
17.250.2, 19.140.2, and 19.520.2 degrees 28. 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
5.340.2, 8.340.2, 9.7%0.2, 10.540.2, 13.84:0.2, 17.2£0.2, 19.120.2, 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, 10.5+0.2, 13.8£0.2, 17.2+0.2,
19.1+0.2, and 19.5+0.2 degrees 20.

[08391] In some embodiments, the acetonitrile solvate has an X-ray powder diffraction pattern comprising
one or more peaks selected from the group consisting of 5.340.2, 8.3+0.2, 9.7+0.2, 10.5£0.2, 13.8+0.2,
17.240.2, 17.7£0.2, 19.10.2, 19.5%0.2, 22,0+0.2, 22.8£0.2, and 27.2+0.2 degrees 26. 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 5.320.2, 8.3:+0.2, 9.740.2, 10.5+0.2, 13.8+0.2, 172202,
17.7£0.2, 19.120.2, 19.540.2, 22.0£0.2, 22.840.2, and 27.2+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, 8.320.2, 9.7£0.2, 10.5x0.2, 13.820.2, 17.2£0.2, 17.7::0.2, 19.120.2,
19.540.2, 22.020.2, 22.8+0.2, and 27.2::0.2 degrees 20,

95



{00392 In some embodiments, the acetoniirile 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), .29 {33), 9.72 (100), 10.53 (20), 13.77 (67), 17.25 (38), 17.69 (17), 19.05 (63}, 1947
(58),22.05(19),22.75 (16), and 27.17 (21).

[06393] This invention also relates, in part, to an ethyl acetate solvate of compound IB-L-2.3.

186394 In some embodiments, the ethy! acetate solvate has an X-ray powder diffraction pattern
comprising one of more peaks selected from the group consisting of 7.9:0.2, 9.3+0.2, 9.7+0.2, 10.620.2,
18.740.2, 38.5%0.2, and 44.7+0.2 degrees 26. In some such embodiments, the ethyl acetate solvate has an
K-ray powder diffraction pattern comprising three or more peaks selected from the group consisting of
7.940.2, 9,302, 9.750.2, 10.6£0.2, 18.7£0.2, 38.5+0.2, and 44.7+0.2 degrees 26. In other such
emboediments, the ethyl acetate solvate bas an Xeray powder diffraction pattern comprising five or mare
peaks selected from the group consisting of 7.9+0.2, 9.3£0.2, 9.740.2, 10.6£0.2, 18.7£0.2, 38.54£0.2, and
44,7+0.2 degraes 20.

[663958) 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 7.920.2, 9.3+0.2, $.7£0.2, 10.6+0.2,
13.7£0.2, 17.4£0.2, 18.7%0.2, 21.740.2, 22.0:0.2, 28.2£0.2, 38.5+0.2, and 44.7+0.2 degrees 28, 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, 13.74:0.2, 17.4£0.2,
18.7£0.2, 21,7602, 22.04:0.2, 28 240.2, 38,540.2, and 44.7+0.2 degrees 28, 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 7.94:0.2, 9.320.2, 9.740.2, 10.620.2, 13.7£0.2, 17.44:0.2, 18.7£0.2, 21,702,
22.04£0.2, 28.240.2, 38.540.2, and 44.720.2 degrees 26.

[69386] In some embodiments, the ethyl zzccmte'ha; an X-ray powder diffraction pattern substantially as
shown in Figure 4. The 28 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).

[66397] This invention also relates, in part, to a 2-propanol solvate of compound IB-L0-2.3.

{00338} 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, 93402, 10,102, 16.3:0.2, 18.1£0.2,
18.6£0.2, 19.4£0.2, 21.620.2, and 22.5+02 degrees 28. In some such embodiments, the 2-propano}
solvate has an X-ray powder diffraction pattern comprising three or more peaks selected from the group
consisting of 8.2+0.2, 9.320.2, 10.1:0.2, 16.3£0.2, 18.1=0.2, 18.620.2, 19.40.2, 21.6+0.2, and 22.5+0.2
degrees 26, 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 8.220.2, 9.3:0.2, 10.1£0.2, 16.3::0.2,
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18,1202, 18.640.2, 19.440.2, 21,6202, and 22.540.2 degrees 28,

[69399]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 8.240.2, 93402, 10,1402, 16.3+0.2, 18.1+0.2,
18.620.2, 19.4%0.2, 21.620.2, 22,5402, 23.8+0.2, 26.0£0.2, and 28.0x0.2 degrees 28. 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, 93202, 10,1402, 16.330.2, 18,1+0.2, 18.60.2,
19,4402, 21.6%0.2, 22.540.2, 23.840.2, 26.0+0.2, and 28.00.2 degrees 28. In other such embodiments,
the 2-propano solvate has an X-ray powder diffraction paftern comprising five or more peaks selected
from the greup consisting of 8.2+0.2, 9302, 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 26,

100400] In some embodiments, the 2-propanol solvate has an X-ray powder diffraction pattern
substantially as shown in Figure 5. The 26 values for the peaks in Figure 5 (and thetr intensities) are as
follows: 8.15 (32), 9.26 (100}, 10.12 (81), 16.28 (93), 18.11 (30}, 18.59 (63), 19.40 (67), 21.57 (60),
22.51 (31), 23.82(29), 25.94 {24}, and 28.05 (29}

[66401] This invention also relates, in part, to a methanol solvate of compound ¥B-L.4-2.3.

[06462] 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, 9.740.2, 10.15:0.2, 13.8+0.2, 17.4+0.2,
19.3:0.2, and 19.6:0.2 degrees 28, 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,
9.740.2, 16,1£0.2, 13.8£0.2, 17.4£0.2, 193£0.2, and 19,602 degrees 268, In other such embodiments,
the methancl 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
28,

(68403} 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, 13.540.2, 13.8%0.2,
174402, 19.3£0.2, 19.6+0.2, and 27.1£0.2 degrees 26. In some such embodiments, the methano! 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, 19,6202, and 27.1%:0.2
degrees 20. In other such embodiments, the methanol solvate has an X-ray powder diffraction patiern
comprising five or more peaks selected from the group consisting of 8.42:0.2, 9.740.2, 10.1£0.2, 13.5%0.2,
138402, 17.440.2, 193202, 19.6%0.2, and 27.1:0.2 degrees 28,

[69484] In some embodiments, the methanol solvate has an X-ray powder diffraction pattern substantially
as shown in Figure 6, The 26 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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[00465] This invention also relates, in part, to a 1-propanol solvate of compound IB-1.8-2.3.

[06406] In some embodiments, the I-propanol solvate has an X-ray powder diffraction pattern comprising
one or more peaks selected from the group consfsting of 8.240.2, 9.320.2, 10.120.2, 15.7%0.2, 162 40.2,
18.4+0.2, 19.340.2, 21.6=0.2, and 22.8+0.2 degrees 26. In some such embodiments, the -propanct
solvate has an X-ray powder diffraction patiern comprising three or more peaks selected from the group
consisting of 8.2:0.2, 9.350.2, 10.1£0.2, 15.70.2, 16.2:£0.2, 18.4::0.2, 19.340,2, 21.6£0.2, and 22.8£0.2
degrees 28, In other such embodiments, the 1-propanocl solvate bas an X-ray powder diffraction pattern
comprising five or more peaks selecled from the group consisting of 8.2+0.2, 9.3+0.2, 10.1£0.2, 15.720.2,
16.2 0.2, 18.4£0.2, 15.340.2, 21.6%0.2, and 22.8+0.2 degrees 26.

[604407] 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, 9.320.2, 10.1%0.2, 10.5£0 2, 15.7%0.2,
16,2402, 184202, 18.6%0.2, 19.3%0.2, 21.0+0.2, 21.6£0.2, and 22.8+0.2 degrees 28. In some such
embodiments, the 1-propano! solvate has an X-ray powder diffraction pattern comprising three or more
peaks selected from the group consisting of 8§.2+0.2, 9.320.2, 10.120.2, 10.5:0.2, 15.740.2, 16.2 0.2,
18,4202, 18.6£02, 19.3+0.2, 21.0+0.2, 21.620.2, and 22.820.2 degrees 28. In other such embodiments,
the 1-propanol solvate bas 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, 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=0.2 degrees 28,

[08408] In some embodiments, the 1-propanol solvate has an X-ray powder diffraction pattern
substantially as shown in Figure 7. The 26 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),
1933 (50), 20.97 (28), 21.65 (713, and 22.81 (44).

[06409] This invention also relates, in part, to a process for preparing the above solvates by suspending

compound IB-1.6-2.3 in the corresponding solvent.

GIB. Solvent Free IB-LU-2.3.
{80410) This invention also relates, in part, to a solvent free erystalline form of compound 18-18-2.3.
100411) In some embodiments, the solvent free compound IB-L0-2.3 has an ¥-ray powder diffraction
pattern comprising one or more peaks selected from the group consisting of 6.2+0.2, 7.940.2, 9.9+0.2,
16.2:0.2, and 18.3:0.2 degrees two theta (26). In some such embodiments, the solvent free compound
I8-1.0-2.3 has an X-ray powder diffraction pattern comprising three or more peaks selected from the
group consisting of 6.2+0.2, 7.940.2, 9.940.2, 16.2+0.2, and 18.3%0.2 degrees 28, In other such
embodiments, the solvent free compound TB-L8-2.3 has an X-ray powder diffraction pattern comprising
five or more peaks selected from the group consisting of 6.2:£0.2, 7.940.2, 99402, 16.20.2, and
18.3%0.2 degrees 26.
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[00412] In some embodiments, the solvent free compound IB-L8-2.3 has an X-ray powder diffraction
pattern comprising one or more peaks selected from the group consisting of 6.240.2, 7.940 .2, 9.9+0.2,
10,1402, 14.920.2, 16.2£0.2, 18.30.2, 19.8£0.2, and 26.5+0.2 degrees 26, In some such embodiments,
the solvent free compound 18-16-2.3 has an Xy powder diffraction pattern comprising three or more
peaks selected from the group consisting of 6.240.2, 7.9+0.2, 9.94:0.2, 10.140.2, 14.9£0.2, 16.2+£0.2,
18.340.2, 19.840.2, and 26.5£0.2 degrees 26. In other such embodiments, the solvent free compound IB-
1.8-2.3 has an X-ray powder diffraction pattern comprising five or more peaks selected from the group
copsisting of 6,.240.2, 7.9£0.2, 9.94:0.2, 10.150.2, 14.940.2, 16.2+0.2, 18,340.2, 19.8+0.2, and 26.5x0.2
degrees 20. In yet other such embodiments, the solvent free compound IB-L8-2.3 has an X-ray powder
diffraction pattern comprising eight or more peaks selected from the group consisting of 6.2:£0.2, 7.940 .2,
9.9:0.2, 10.1x0.2, 14.9£0.2, 16.2+0.2, 183202, 19.8£0.2, and 26.5%0.2 degrees 28.

[60413] In some embodiments, the solvent free compound IB-L8-2.3 has an X-ray powder diffraction
pattern substantially as shown in Figure 8. The 26 values for the peaks in Figure 8 (and their intensities)
are as follows: 6.20 (36), T.85 (66), 9.85 (615, 10.12 (75}, 14.87 (27), 16.19 {89), 18.32 (100}, 15.82(77),
and 26.53 (34).

{88414) This invention also relates, in part, to a process for preparing the solvent free crystalline form of
compound ¥B-L.0-2.3 by desolvating one of IB-1.0-2.3 solvates discussed above. A solvate can be

desolvated by heating the solvate solid for about 10min at ~125°C.

GIC IB-L6-2.3 Hydrate.
{00415} This invention also relates, in part, to a hydrate of compound IB-L4-2.3.
[06416] 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, 12.940.2, 17.940.2, und 18.9:0.2 degrees 20.
in some such embodiments, the hydrate has an X-ray powder diffraction pattern comprising three or mare
peaks selected from the group consisting of 6.4+0.2, 12.940.2, 17.920.2, and 18,9+0.2 degrees 28.
[00417] 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, 12.940.2, 17.5+£0.2, 17.9+0.2, 18.9+0.2, and
24.4£0.2 degrees 29. In some such embodiments, the hydrate bas an X-ray powder diffraction pattern
comprising three or more peaks selected from the group consisting of 6.4:+0.2, 12.940.2, 17.5%0.2,
17,9202, 18.920.2, and 24,4+0.2 degrees 28, 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,
12.940.2, 17.50.2, 17.9%0 .2, 18.940.2, and 24.4:0.2 degrees 26.
[00418]In some embodiments, the hydrate has an X-ray powder diffraction pattern comprising one or
more peaks selected from the group consisting of 6.4:20.2, 12.740.2, 12,9402, 14.1£0.2, 15.74:0.2,
17.240.2, 17.520.2, 17.9£0.2, 18.9£0.2, 21.2+0.2, 24 402, and 25.0+0.2 degrees 26. In some such
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erbodiments, the hydrate has an X-ray powder diffraction pattern comprising three or more peaks
selected from the group consisting of 6.440.2, 12.7£0.2, 12.9+0.2, 14.1£0.2, 15.720.2, 17.220.2,
175502, 175502, 18,9402, 21.240.2, 24 4+0.2, and 25.0+0.2 degrees 26, In other such embodiments,
the hiydrate has an X-ray powder diffraction pattern comprising five or more peaks selected from the
group consisting of 6.4:£0.2, 12.730.2, 12.9£0.2, 14.1+0.2, 15.7£0.2, 17.2£0.2, 17.5£0.2, 17.9+0.2,
18.940.2, 21.240.2, 24 4%0.2, and 25.0+0.2 degrees 26.

[08419] In some embodiments, the hydrate has an X-ray powder diffraction pattern substantially as
shown in Figure 9, The 28 values for the peaks in Figure ¢ (and their intensities) are as follows: 6.42
(605, 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).

1084207 This invention also relates, in part, to a process for preparing the hydrate by suspending the
above-described solvent free orystalline compound in water, The hydrate was prepared by suspending

300mg of the solvent free crystalline compound in 2mi of water at 45°C for four days.

G2, Crystalline Forms of N-(6-(3-~Terr-buiyl-5-(2,4-dioxo-3,4-difydropyrimidin- 1 (215-yl}- 2~
methoxyphenyl)naphthalen-2-yl)methanesulfonamide, Monosodinm Salt.

[80421] This invention also relates, in part, to crystalline forms of N-(6-(3-tert-butyi-5-(2,4-dioxo-3,4~
dikydropyrimidin- {{2H)-y1}-2-methoxyphenylnaphthalen-2-yhmethanesulfonamide, monosodivm salt,
namely the pattern A, pattern B, and pattern C crystalline forms discussed below.
{0604221 This invention relates, in part, 1o a pattern A crystalline monosodium salt.
[80423}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,
15.640.2, 18,6507, 22.8x0.2, and 23.9+0.2 degrees 28. In soms such embodiments, the pattem 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, 12,0402, 15.620.2, 18.6%0.2, 22.8+0.2, and 23.9+0.2 degrees
28. In other such embodiments, the pattern A monosodivm salt has an X-ray powder diffraction pattern
comprising five or more peaks selected from the group consisting of 4.6+0.2, 10.440.2, 12.0::0.2,
156402, 18.6+0,2, 22.8£0.2, and 23.9+0.2 degrees 20.
[60424] 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, 12.020.2,
15.640.2, 18.6+0.2, 22.8+0.2, 23.320.2, and 23.9£0.2 degrees 26. Tn 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 4.60.2, 10.420.2, 12.0+0.2, 15.6:0.2, 18.6+£0.2, 22.8%0.2, 23.3::0.2, and 23.940.2
degrees 26. 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 4.640.2, 10.4+0.2, 12,0502,

160



15.6+0.2, 18.6£0.2, 22.8+0.2, 23.320.2, and 23.9£0.2 degrees 26.

[00425] 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 4.60.2, 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, 23.920.2, and 28.3+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 sslected from the group consisting of 4.6:0.2, 10.44:0.2, 12.020.2, 15,620.2, 16.0:0.2,
18.6+0.2, 22.8+0.2, 23.3:0.2, 23.940.2, and 28.3+0.2 degrees 26, In other such embodiments, the pattern
A monosodium salt has an X-ray powder diffraction patiern comprising five or more peaks selected from
the group consisting of 4.6+0.2, 10.4+0.2, 12,0202, 15,6£0.2, 16.04:02, 18.640.2, 22.820.2, 23302,
23.9£0.2, and 28.3+0.2 degrees 26. 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+0.2, 15,6402, 16.0+0.2, 18.6:0.2, 22,802, 23 3£0.2, 23.9£0.2, and 28,332
degrees 28,

{00426} In some embodiments, the pattern A monosodivm sali has an X-ray powder diffraction pattern
substantially as shown in Figure 10. The 26 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), 22.77 (60}, 23.29 (40),
23.93 (100), and 28.31 (56).

[60427] 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 agueous NaOH (G,548mi) to compound IB-
L4-2.3 (225.72mg), seeding the resulting suspension with crystalline N-(6-(3-tert-butyl-5-(2,4-dioxo-3,4-
dibydropyrimidin-1(2H)~yI)-2-methoxyphenvimaphthalen-2-yDmethanesuifonamide, disodium salt
{prepared as discussed below), and equilibrating the fesulting suspension at ambient conditions. The
pattern A monosodiumn salt was formed on the following day through s sohition-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 monosodivm salt,

[00429) In some embodiments, the patiern B monesodium salt has an X-ray powder diffraction pattern
comprising one or more peaks selected from the group consisting of 5.44:0.2, 10.8+0.2, 14.4+£0.2,
16,302, 17.0£0.2, 21.6%=0.2, 22.1%0.2, and 23.7£0.2 degrees 28, 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 5.420.2, 10.8+0.2, 14.4%0.2, 16.3::0.2, 17.0:0.2, 21.640.2, 22.120.2, and 23.740.2
degrees 28. 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 5.420.2, 10.8+0.2, 14.4+0,2,
16.3x0.2, 17.0£0.2, 21 6£0.2, 22.12:0.2, and 23.7+0.2 deprees 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, 14.440.2,
16320.2, 17.0:0.2, 18.8+0.2, 19.2+0.2, 19.6+0.2, 21,602, 22.1:0.2, 23.7+0.2, 28,8+£0 .2, 29.1+0.2, and
31.840.2 degrees 26. In some such embodiments, the patiern B monosodium salt bas 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, 144202, 16,3202, 17.02:02, 18.840.2, 19.220.2, 19.60.2, 21.640.2, 22.140.2, 23.7+0.2,
28.8+0.2, 28.140.2, and 31.8+0.2 degrees 26, In other such embodiments, the pattem B monosodium salt
has an X-ray powder diffraction pattern comprising five or more peaks selectad from the group consisting
of 5.420.2, 10.8+0.2, 14,402, 16.3£0.2, 17.0+0.2, 18.8%0.2, 19.2+0.2, 19.620.2, 21.60,2, 22,1502,
23.740.2, 28.840.2, 29.1£0.2, and 31.8+0.2 degrees 20. In other such embodiments, the pattern B
monosodium salt has an X-ray powder diffraction pattern comprising eight or more peaks selfected from
the group consisting of 5.4+0.2, 10.8%02, 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+02,22.120,2, 23,7402, 28.8+0.2, 29.140.2, and 31.8::0.2 degrees 26.

{60431} 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, 14,4302,
16,3402, 17.050.2, 18.820.2, 19.220.2, 19.6+0.2, 21.6+0.2, 22.140.2, 23.7+0.2, 28.8+0.2, 29.140.2, and
31.840.2 degrees 28. In some 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, 10.820.2,
144402, 163402, 17.0+0.2, 18.8x0.2, 19.240.2, 19.63:0.2, 21.6:0.2, 22.120.2, 23.7%0.2, 29.120.2, and
31.820.2 degrees 28. In other such embodiments, the pattern B monosodium salt has an X-ray powder
diffraction pattern comptrising two or more peaks selected from the proup consisting of 5.420.2, 10.840.2,
144202, 163202, 17.050.2, 18.8£0.2, 19.230.2, 12.6£0.2, 21.6+0.2, 22.1%0.2, 23.7+0.2, 28.8+0.2, and
31.8:0.2 degrees 28. Tn 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 5.440.2,
10.820.2, 14 4402, 163202, 17.040.2, 18.8%0.2, 19.240.2, 19.650.2, 21.6:0.2, 22.1£0.2, 23,7402, and
31.820.2 degrees 26. Inyet 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 54202,
10,8202, 144402, 16.30.2, 17.040.2, 18.840.2, 192402, 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 pattern
comprising three or more peais selected from the group consisting of 5.430.2, 10.8+0.2, 14.420.2,
16.320.2, 17.0%0.2, 19.220.2, 21.6:0.2, 22.146.2, and 23.7£0.2 degrees 28. In vet other such
embodiments, the pattern B monosodivm 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, 14.420.2, 16.3:0.2, 17.0:0.2,
18.8£0.2, 21.6+0.2, 22.140.2, and 23.740.2 degrees 20. In yet other such embodiments, the pattern B

monosodivm 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, 17.00.2, 21,650 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 pattern comprising three or more peaks selected from the group consisting of 5.420.2,
10.8+0.2, 16.3+0.2, 22.120.2, and 23.740.2 degrees 26.

[80432] In some embodiments, the pattern B monosodium salt has an X-ray powder diffraction pattern
comprising peaks at $.4:40.2, 10.840.2, and 16.3+0.2 degrees 28. In some such embodiments, the pattern
B monosodium salt has an X-ray powder diffraction pattern comprising peaks at 5.420.2, 10.8+0.2,
16.340.2, and 22.120.2 degrees 20. In other such embodiments, the pattern B monosodium salt has an X~
ray powder diffraction pattern comprising peaks at 5.4+0.2, 10.8x0.2, 16.3£0.2, 22.120.2, and 23.7£0.2
degrees 26. In yet other such embodiments, the pattern B monosodium salt has an X-ray powder
diffraction pattern comprising peaks at 5.440.2, 10,802, 14.420.2, 16.30.2, 17.0£0.2, 21.6£0.2,
22.1:+0.2, and 23.7+0.2 degrees 26. Tn yet other such embodiments, the paftern B monosedium salt has an
X-ray powder diffraction pattern comprising peaks at 5.4x0.2, 10.8£0.2, 14.4+0.2, 16.3%0.2, 17.0+0.2,
18.8+0.2, 21.640.2, 22,12£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 5,402, 10.8=0.2,
14.440.2, 16.3%0.2, 17.0%0.2, 19.240.2, 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 pattern comprising peaks at
54202, 10.840.2, 144402, 16.320.2, 17.040.2, 18.8+0.2, 19.240.2, 21.6+0.2, 22.10.2, and 23.7+0.2
degrees 28, In 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, 14,4202, 163202, 17.0+0.2, 18.8+0.2, 19.2:0.2,
19.6£0.2, 21.6=0.2, 22.14:0.2, 23.740.2, 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 5.430.2,
10,8202, 14.420.2, 16.3:0.2, 17.0+0.2, 18.8+0.2, 1924:0.2, 19,6202, 21.620.2, 22.140.2, 253.7:0.2,
28.8+0.2, and 31.8:0.2 degrees 28, In yet further such embodiments, the pattern B monosodium salt hag
an X-ray powder diffraction pattern comprising peaks at 5.4£0.2, 10.8x0.2, 14,4202, 16.3+0.2, 17.0£0.2,
18.8+0.2, 19.240.2, 19.6:0.2, 21.6+0.2, 22.140.2, 23.740.2, 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 patfern
comprising peaks at 5.4+0.2, 10.8+0.2, 14.4%0.2, 16.320.2, 17.0+0.2, 18.8%0.2, 19.2+0.2, 19.63:0.2,
21.6£0.2, 22102, 23,7202, 28,8402, 20,1402, and 31.8+0.2 degrees 26.

[08433] In some embodiments, the pattern B monosodium salt has an X-ray powder diffraction pattern
substaniially as shown in Figure 12. The 28 values for the peaks in Figure 12 {and their intensities) are as
follows: 5.36 (109), 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).

[60434] 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 pattern A monosodivmn 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 YB-1.8-2.3 (12.5g) was dissolved in DMSO (37.5ml) at ~68°C. 1.04g
NaOH dissolved in 6.3m! of water, 6.3ml 2-propano}, and 12.5ml 35.2:1 v/y 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-propancliwater,
and the crystallization slurry was incubated at ~68°C for ~1.5h, 175ml 35.2:1 v/v 2-propanol/water at
~68°C was added over ~7h, and the crystallization shury was cooled to ~0°C over no less than 7h. The
erystals were isolated by filtration and analyzed by PXRD, The crystals were then dried at ~50°C under
vacwurn {approximately 3 inches of mercury). The dried crystals were analyzed by PEXRD, which showed
no change in comparison to the pre-drying sample, The stoichiometry of the pattern B monosodium salt
was confirmed by ion chromatography.

[86435] This invention also relates, in part, to a pattern C crystalline monosodivm salt.

{04436 In some embaodiments, the pattern C monosodivm salt has an X-ray powder diffraction pattern
comprising one or mare peaks selected from the group consisting of 5.0£0.2, 12.6£4.2, 17.550.2,
18.820.2, and 22.7%0.2 degrees 26. Tn some such embodiments, the pattern € monosodium salt has an X-
ray powder diffraction patiern comprising three or more peaks selected from the group consisting of
5.0+0.2, 12.020.2, 17.540.2, 18.8+0.2, and 22.7+0.2 degrees 26,

{80437 In some embodiments, the pattern C monosodium salt has an X-ray powder diffraction pattern
comprising one or more peaks selecied from the group consisting of 5.0:0.2, 12,0202, 17 5402,
17.8£0.2, 18.8+0.2, and 22.72:0.2 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 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 28, In other such
embodiments, the pattern A monosodinm salf has an X-ray powder difiraction 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 degyees 28

{00438] In some embodiments, the pattern C monosodium salt has an X-ray powder diffraction pattern
substantially as shown in Figure 14. The 26 values for the peaks in Figure 14 (and their intensities) are as
follows: 4.97 (100), 12.03 (24), 17.55 (32, 17.80 (77), 18.75 (23), and 22.74 (33).

1004391 This invention also relates, in part, to a process for preparing the pattern C monosodium saft. The
pattern C monosodivm salt was prepared a5 follows, Pattern B monosodiam salt (100mg) was dissolved
in 400ul DMSO and 2ml 12:1 viv 2-propanol/H,0 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.
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3. Crystalline Form of N-(6-(3-Tert-butvl-5-(2, 4-dioxo-3, 4-dilydropyrimidin-1{2F)-y)-2-
methoxyphenylnaphthalen-2-y)methanesulforamide, Disodium Salf.,

[60446] This invention also relates, in part, to a erystalline form of N-(6-(3-tert-butyl-5-(2,4-dioxo-3,4~
diydropyrimidin-1(2H)-y1)}-2-methoxyphenyl)naphthalen-2-ylimethanesulfonamide, disodium salt.
[00441]Tn some embodiments, the disodium sali has an X.ray powder diffraction pattern comprising one
or more peaks selected from the group consisting of 4.8:0.2, 9.650.2, 10.5£0.2, 13,0£0.2, 14.6:0.2,
15.44:0.2, 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 4 820.2,
9.6:0.2, 16.540.2, 13.040.2, 14.64:02, 15.4%0.2, 16.8 £0.2, and 23.0%0.2 degrees 26. In other such
embodiments, the disodium salt has an X-ray powder difftaction patfern comprising five or more peaks
selected from the group consisting of 4.8:0.2, 96402, 105202, 13.0:0.2, 14,6502, 154£0.2, 16.8 0.2,
and 23.040.2 degrees 26.
[60442] 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, 8.6£0.2, 10.520.2, 13.0£0.2, 14.6%0.2,
15.4+0.2, 16.8 0.2, 22.7+0.2, 23.040.2, and 23.3+0.2 degrees 28. T some such embodiments, the
disodium salt has an X-ray powder diffraction pattern comprising thres ot more peaks selected from the
group consisting of 4 .8+02, 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 20. In other such embodiments, the disodium salt has an X-ray powder
diffraction pattern comprising five or more peaks selected from the group consisting of 4.840.2, 9.6+0.2,
105402, 13.020.2, 146502, 154402, 16.8 +0.2, 22.7+0.2, 23.03:0.2, and 23 3£0.2 degrees 26.
166443) In some embodiments, the disodium salt has an X-ray powder diffraction pattern substantiaily as
shown ip Figure 15. The 28 values for the peaks in Figure 15 {(and their intensities) are as follows: 4.80
(100}, 9.59 (10}, 10.51 (13}, 12.98 (11), 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-L0-2.3 (52.83mg) in 1M aqueous NaOH (1.1ml) (the
molar ratio compound:NaOH 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 erystallized in 24h. Alternatively, the disodium salt was prepared by suspending compound IB-L8-
2.3 (S1mg) in BtOH (Iml). NaOH in [.2ml of 5:1 v/v EtOHALO (2.1 molar equivalent) was added. The
reaction mixture was concentrated and 2ml acetonitrile was added to induce crystallization. The

stoichiometry of this solid was determined by ion chromatography.

G4, Crystalline Form of N-(6-(3-Tert-butyl-5-(2, 4-dioxo-3, 4-dikydrapyrimidin-1 (2Hj-yl)-2-

methoxyphenylinaphthalen-2-yljmethanesulfonamide, Moropotassizm Salt,
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160445] This invention also relates, in part, to a crystalline form of N-(6~(3-tert-butyl-5-(2,4-dioxo-3,4-
dihydropyrimidin-H{2H)-v1)-2-methoxyphenylnaphthalen-2 -yhmethanesulfonamide, monopotassium
salt,

[60446] In some embodiments, the monopotassium salt has an Xeray powder diffraction pattern
comprising one or more peaks selected from the group consisting of 5.0%0.2, 9.950.2, 11.340.2, 13.320.2,
16.9£0.2, 18.120.2, 19.1:0.2, 20.0:0.2, 21.1::0.2, 23.5:0.2, 24.840.2, and 25.7+0.2 degrees 26, 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 5.0+0.2, .940.2, 11.320.2, 13.320.2, 16.9+0.2,
181202, 19.120.2, 20.0:0.2, 21.12:0.2, 23.540.2, 24.840.2, and 25.7£0.2 degrees 28. 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£02, 9.940.2, 113202, 133202, 169202, 18,1202,
19,1402, 20.0:0.2, 21.120.2, 23.5%0.2, 24.8+0.2, and 25.7+0.2degrees 26,

[88447] In some embodiments, the moncpotassium salt has an X-ray powder diffraction pattern
comprising one or more peaks selected from the group consisting of 5.6£0.2, 9.9+0.2, 11.320.2, 13.3£0.2,
16.9+0.2, 18,1202, 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 28.
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 5.0+0.2, 9.9£0.2, 11.320.2, 13.3£0.2, 16.9£0.2,
18.1£0.2, 19,120.2, 20.0£0.2, 21.140.2, 21.540.2, 23.5%0.2, 24.8%0.2, and 25.7+0.2 degrees 28. In other
such embodiments, the monopotassiom salt has an X-ray powder diffraction pattern comprising five or
more peaks selected from the group consisting of 5.020.2, 9.9+0.2, 113202, 13.320.2, 16.920.2,
181502, 19.150.2, 20,0502, 21.1:£0.2, 21.540.2, 23.5%0.2, 24.8%0.2, and 25.70.2degrees 28,

{00448 In some embodiments, the monopotassium salt has an X-ray powder diffraction pattemn
substantially as shown in Figure 17. The 28 values for the peaks in Figure 17 (and thelr intensities) are as
follows: 4.97 (100), .94 (7), 11.33 (15}, 13.28 (7), 1691 (5), 18.13 (7), 19.14 (4}, 20.00 (4), 21.13 (4),
2145 (4), 23.54 (4), 24.84 (3), and 25.67 (6).

[00448] This invention also relates, in part, to a process for preparing the monopotassiam salft. The
monopotassium salt was prepared in agueous medium. 0.366ml of 1M agueous KOH was added to
150.56mg of compound ¥B-L0-2.3 (molar ratio 1:1.2). The resulting suspension was equilibrated at
ambient conditions. The monopotassium salt was formed on the following day through a solution-
mediated process. Alteratively, the monopotassium salt was prepared by suspending compound IB-L-
2.3 (300mg) in 3ml acetonitzile, KOH in 1.3mL of H,O (2.1 molar equivalent) was added. Additional
iml H,0 was added to dissolve all solids. Afterwards, 12ml acetonitrile was added to induce

erystallization, The stoichiometry of the salt was confirmed by jon chromatograph.

G5, Crysialline Forms of N-(6-(3-Tert-butyl-5-{2, 4-dioxp-3, 4-ditperopyrimidin-1{2 F)-yl)-2~
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methoxyphenylnaphthalen-2-ylymethanesulfonamide, Monocholine Salt.
{00458] This mvention also relates, in part, to crystalline forms of N-(6-(3-tert-butyl-5-(2,4-dioxo-3 4~
dihydropyrimidin-1(2H)-y!)-2-methoxyphenybnaphthalen-2-yDmethanesulfonamide, monocholine salt,
namely the pattern A and pattern B crystalline forms discussed below.
{60451} This invention relates, in part, to 2 pattern A erystalling monocholine salt.
[00452}1 In some embodiments, the pattern A monocholine salt has an X-ray powder diffraction patiern
comprising one or more peaks selected fom the group consisting of 10.9+£0.2, 12.10.2, 13.4%0.2,
1554002, 17.0+0.2, 17.840.2, 18.350.2, 19.540.2, and 21.9+0.2 degrees 28. 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 10.9£0.2, 12,102, 13.420.2, 15.5:40.2, 17.00.2, 17.8+0.2,
18.3:40.2, 16.5+0.2, and 21.920.2 degrees 20. In other such embodiments, the pattern A monocholine salt
has an X-ray powder diffraction pattern comprising five or more peaks selected from the group consisting
of 10.920.2, 12.140.2, 13.4£0.2, 15.540.2, 17.0+0.2, 17.8%0.2, 18.3:0.2, 19.540.2, and 21.940.2 degrees
28.
{00453 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 10.920.2, 12,1202, 13,002,
134402, 13.650.2, 15.58:0.2, 17.020.2, 17.820.2, 18.3x0.2, 19.5%0.2, 19.7:0.2, and 21.940.2 degrees 20.
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 26, In other such
embodiments, the pattern A monocholing salt has an X-ray powder diffraction pattern comprising five or
more peaks selected from the group consisting of degrees 29.
[06454] In some embodiments, the pattern A monocholine salt has an X-ray powder diffraction pattern
sabstantially as shown in Figure 19. The 26 values for the peaks in Figure 19 (and their intensities) ave as
follows: 10.94 (42), 12.06 (20), 12.96 (26), 13.42 (64), 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).
[80455] This invention also relates, in part, to a process for preparing the pattern A monccholine salt. It
was prepared In a solvent mixture of tetrahydrofuran (THEF) and methanol. Compeund IB-1.0-2.3
{56.79mg) was dissolved in THF at 66°C, 40.01mg of choline hydroxide solution (45w1% in methanol)
was added resulting in a molar ratio of 1:1.2. The crystals formed upon natural cooling 1o ambient
temperature.
[60456] This invention also relates, in part, to a pattern B crystalline monocholine salt.
{00457} In some embodiments, the pattern B monocholine sait has an X-ray powder diffraction pattern
comprising one or more peaks selected from the group consisting of 8.0402, 9.440.2, 11.0£0.2, 13.0:0.2,
13.7£0.2, 15.940.2, 17.0=0.2, 18.3+0.2, 18.920.2, 19.8+0.2, and 22.1£0.2 degrees 28. In some such
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embodiments, the pattern B monocholine selt has an X-ray powder diffraction pattern comprising three or
more peaks selected from the group consisting of 8.0£0.2, 9.440.2, 11.00.2, 13.020.2, 13.7:0.2,
159202, 17.02£0.2, 18302, 18,9407, 19.8:+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 8.040.2, 9.420.2, 11.04:0.2, 13.020.2, 13.740.2, 15.9=0.2, 17.0+0.2,
18.320.2, 18.940.2, 19.8:0.2, and 22.120.2 degrees 20.

{60458] In some embodiments, the pattern B monocholine salt has an X-ray powder diffraction pattern
comprising one or more peaks sefected from the group consisting of 8.0£0.2, 9.4:£0.2, 11.050.2, 13.040.2,
133202, 13.7£0.2, 15.9£0.2, 17.0:0.2, 17402, 18.320.2, 18902, 19.8202, 21 802, and 22.120.2
degrees 28. In some such embodiments, the pattern B monocholine salt has an X-ray powder diffraction
pattern comprising three or more peaks selected from the group consisting of 8.0£0.2, 9.42:0.2, 11.0::0.2,
13.040.2, 13.320.2, 13.7%0.2, 15.520.2, 17.050.2, 17.40.2, 18.3:£0.2, 18.940.2, 19.8+0.2, 21.8%0.2, and
22.1x0.2 degrees 28, In other such embodiments, the pattern B monocholing salt has an X-ray powder
diffraction pattern comprising five or more peaks selected from the group consisting of 8.020.2, 9.430.2,
11.040.2, 13.0£0.2, 13,3202, 13.720.2, 159402, 17.020.2, 17.4£0.2, 18320.2, 189202, 19.8+:0.2,
21.840.2, and 22.1:20.2 degrees 26,

1004591 In some embodiments, the pattern B monocholine salt has an X-ray powder diffraction pattern
substantially as shown in Figure 21, The 20 values for the peaks in Figure 21 (and their intensities) are as
follows: 7.96 (413, 9.38 (34), 10.96 (24), 12.98 (76), 13.34 (33), 13.’72 (37, 15.90 (100}, 17.63 (60),
17.42 (37), 18.30 (31), 18.85 (93), 19.82 (90), 21,76 (38), and 22.06 (46).

{60460] This invention also relates, in part, fo a process for preparing the patiern B monosholine salt. It

was prepared by suspending amorphous choline salt in ethyl acetate for seven days.

G6. Crystalline Form of N-(6~(3-Tert-butyl-5-(2,4-dioxo-3,4-dibydropyrimidin-1(2FH}-yl)-2-
methoxyphenylmaphihalen-2-ylmethanesulforamide, Dicholine Salt.

160461} This invention also relates, in part, to a crystaliine form of N-(6-(3-tert-butyl-5-(2,4-dioxo-3 4~
dihydropyrimidin-1(2H)-y1)-2-methoxyphenyhnaphthalen-2-yDmethanesulfonamide, dicholine salt.
1064621 In some embodiments, the dicholine salt has an X-ray powder diffraction pattern comprising one
or more peaks selected from the group consisting of 8.620.2, 11.0=0.2, 12,94:0.2, 17,0402, 17.5+0.2,
18.940.2, 19.840.2, and 21.940.2 degrees 28, 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,
1H.00.2, 12,8402, 17,0402, 17.540,2, 18.9%0.2, 19.8+0.2, and 21 9+0.2 degrees 28. 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, 11,0202, 1295062, 17.0£0.2, 17.5£0.2, 18.9£0,2,
16.840.2, and 21.9+0.2 degrees 28.
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[00463] In some embodiments, the dicholine saft has an X-ray powder diffraction patiem comprising one
or more peaks selected from the group consisting of §.6+02, 11.0£0.2, 129402, 17.0+0.2, 17.520.2,
18.9£0.2, 19.840.2, 21.940.2, and 22.12:0.2 degrees 26. 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, 11.006.2, 12.9+0.2, 17.0£0.2, 17.5%0.2, 18.9+0.2, 19.8+0.2, 21.940.2, and 22.1:+0.2 degrees 26.
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, 11.020.2, 12.9£0.2, 17.0£0.2, 17.540.2,
18.940.2, 19.8%0.2, 21.9:0.2, and 22.1:£0.2 degrees 28,

[00464] In some embodiments, the dicholine salt has an X-ray powder diffraction pattern substantizlly as
shown in Figure 23. The 26 values for the peaks in Figure 23 (and their intensities) are as follows: .62
(28, 10.98 (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}

[80465] This invention also relates, in part, to a process for preparing the dicholine salt, It was prepared
by suspending compound ¥B-L4-2.3 (200mg) in 0.75ml MeOH. Choline hydroxide in MeOH (210mi,
45wt%e, 2.10 molar equivalent) was added. The reaction mixfure 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 above). The reaction mixture started

to crystallize shortly afer. The stoichiometry of the salt was determined by solution THNMR.

G7. Crystalline Forms of (E)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-dilydropyrimidin-1(2H)}-yl)-2-
methoxystyryDphenylymethonesulfonamide Disodium Salt.

[96466] This invention also relates, in part, to crystalline forms of (B}-N-(4-(3-tert-butyl-5-(2,4-dioxo-3 4~
dihydropyrimidin-1{2H)-yI)-2-methoxystyryl)phenyDmethanesuifonamide disodium salt, namely the
nonahydrate and tetrahydrate crystalline forms discussed below.
{60467 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 944, and ¢ is 20.7A (more precisely, a is 8.926(2)A, b is 9.415(2)A, and ¢ 15 20.674(5HA)Y,
the cell angles are: 0.~ 94.8°%, B - 93.3%, and v - 107.0° (more precisely, o is 94.796(4)’, B is 93.345(4), and
v is 107.013(4)%); and the cell volume is 1649A° (more precisely, 1649 3(7NA%). The sali crystallizes in
the P-1 gpace group.
{60468 In some embodiments, the disodium salt nonahydrate has an X-ray powder difffaction pattern
comprising one or more peaks selected from the group consisting of 4.340.2, 10.4x0.2, 10.9+0.2,,
11,6562, 12.940.2, 14.7£0.2, 16.4+£0.2, 17.820.2, 19402, 19.8£0.2, 20.8+0.2, 21.9£0.2, and 23,502
degrees 28. In some such embodiments, the disodium salf nonalyydrate has an X-ray powder diffraction

pattern comprising three ot more peaks selected from the group consisting of 4.3+0.2, 10.40.2,
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10.9:0.2,, 11,6502, 12.940.2, 14.7£0.2, 16.420.2, 17.8+0.2, 19.4+0.2, 19.820.2, 20.8+0.2, 21.9£0.2, and
23.5+0,2 degrees 26. 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, 10,402,
109502, 116402, 12.940.2, 14.74£0.2, 16.440.2, 17.8:0.2, 19.4::0.2, 19.8£0.2, 20,8202, 21.9+0.2, and
23.5x0.2 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£6.2, 10.4£0,2, 10.9£0.2,,
11.640.2, 12.940.2, 14.7+0.2, 14.94+0.2, 16.4+0.2, 17.8:0.2, 19.42£0.2, 19.7+0.2, 19.820.2, 20.8+0.2,
20.9:0.2, 21.940.2, 22 140.2, and 23 .5+0.2 degrees 28, 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 4.30.2, 10.4+0.2, 10.9=02,, 11,6202, 12.9%0.2, 14.7£0.2, 14.9%:0.2, 16.4x0.2,
17.840.2, 19402, 19.7::0.2, 19.850.2, 20.8+0.2, 20.9::0.2, 21.9+0.2, 22.1£0.2, and 23.5£0.2 degrees 26.
In other such embodiments, the disodium salt nonahydrate has an X-ray powder diffraction pattem

comprising five or more peaks selected from the group consisting of 4.3%0.2, 10.4£0.2, 10.9£0.2,,

20.940.2, 21.9£0.2, 22.120.2, and 23.540.2 degrecs 26.

{80470] 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 iutensities) are as
follows: 431 (100), 10.36 (12), 1091 (23), 11.61 (52), 12.93 (24), 14.73 {65}, 14.85 (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},

[80471] This invention also relates, In part, to a process for preparing the disodium salt nopahydrate. It
was prepared in aqueons medivm. Agueous NaOH (1M, 1.18ml) was added to (E)-N-(4-(3-tert-butyl-5-
(2,4-dioxo-3,4-dihydropyrimidin-1{2H)-yD)-2-methoxystyryDphenylmethanesuifonamide  {compound
IB-L1-1.1) (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 2 sohution-mediated process.
Alternatively, the disodium salt nonahydrate was prepared by suspending 278.8mg of compound IB-L.1-
1.1 in 1.25m! THF while heated to about 50°C. Aquecus NaOH (IN, 1.5ml, 2.2molar equivalents) was
added. The solid dissolved completely to yield 2 clear solution, which was naturally cooled to ambient
temperatures, The salt crystallized spontanecusly. The molecular structure was determined by single
crystal diffractomerry,

180472] This invention relates, in part, 10 a tetrahydrate crystalline disodium salt.

180473} In some embodiments, the disodium salt tetrabydrate has an X-ray powder diffraction pattern

comprising one or more peaks selected from the group consisting of 4.8%0.2, 12.120.2, 14.0£0.2,
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17.0£0.2, 17.5:20.2, 20.90.2, 21.6£0.2, 25.0:0.2, and 29.5+0.2 degrees 26, 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 4.840.2, 12.1%0.2, 14.00.2, 17.0£0.2, 17.5%0.2, 20.9::0.2,
21.60.2, 25.040.2, and 29.5:0.2 degrees 26. 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
0f4,840.2, 12.1:0.2, 14.020.2, 17.040.2, 17.5%0.2, 20.9+0.2, 21.6£0.2, 25.0=0.2, and 29.5x0.2 degrees
20,

{80474] In some embodiments, the disodium salt tetvabiydrate has an X-ray powder diffraction pattern
comprising one or more peaks selected from the group consisting of 4.8£0.2, 12.140.2, 14.0:0.2,
14,4202, 17.0£0.2, 17.540.2, 20.940.2, 21.6+0.2, 25.0£0.2, 29.540.2, and 34.2£0.2 degrees 28. In some
such embodiments, the disodium salt tetrabydrate has an X-ray powder diffraction pattern comprising
three or more peaks solected 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, 17.540.2, 20.940.2, 21.6+0.2, 25.00.2, 29.540.2, and 34.2=0.2 degrees 26, In other such
emmbodiments, 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, 12.14£0.2, 14.0£0.2, 14.4=0.2, 17.0£0.2,
17.540.2, 20.9+0.2, 21.620.2, 25,002, 29.540.2, and 34.2::0.2 degrees 28.

{80475} In some embodiments, the disodium salt tetrahydrate has an X-ray powder diffraction pattern
substantially as shown in Figure 25. The 26 values for the pesks in Figure 25 (and their intensities) are as
follows: 4.81 (1003, 12.07 (7), 14.01 (27), 1441 (8), 16.96 (18), 17.53 (11), 20.87 (18), 21.58 (22), 2499
(11), 2947 (9), and 34.20 (9).

{60476] This mvention 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., ethancl, 1-propanol, or 2-propanol).

G8. Crystalline Form of (E)-N-(4-(3-tevt-butyl-5-(2, 4-dioxo-3, 4-dihydropyrimidin- 1 (2H)-ylj~2-
methoxystyryllphenyl)methanesulfonamide Dipotassium Salt.

100477] This invention also relates, in part, to a crystaliine (E}RN-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-
dihydropyrimidin- 1 (ZH)-yl)-2-methoxystyrylphenyl)methanesulfonamide dipotassium salt tetrahydrate,
{80478} The crystallographic unit cell parameters of the dipotassium salt tetrahydrate have been
determined to be as follows: a is 14.5A, b is 10.8A, and ¢ is 35.8A (more precisely, a is 14.454(14)A, b is
10.763(1HA, and ¢ is 35.75(HA); the cell angle is: B - 98.8° (more precisely, B is 98.82(3)"); and the cell
volume is 5499A° (more precisely, 54991 DA”). The salt crystallizes in the C2/c space group.
[60479] 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,
13.720.2, 15,0802, 16.50.2, 17.120.2, 20.8+0.2, 21.3£0.2, 22.250.2, 24.0::0.2, 26.440.2, and 29.3+0.2

degrees 26. In some such embodiments, the dipotassium salt tefrahydrate has an X-ray powder diffraction
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pattern comprising three or more peaks selected from the group consisting of §.0+0.2, 11.940.2, 12.420.2,
13,7202, 15,0402, 16.540.2, 17.10.2, 20.8x0.2, 21 30.2, 22.2%0.2, 24.020.2, 26.420.2, and 29.3:0.2
degrees 28. In other such embodiments, the dipotassium salt tetrafrydrate has an Xeray powder diffraction
pattern comprising five or more peaks selected from the group consisting of 5.0+0.2, 11.920.2, 12,4402,
13.720.2, 15.0£0.2, 16,5202, 17.12£0.2, 20.840.2, 21.3%0,2, 22.24:0.2, 24,002, 26 4:0.2, and 29.3&0.2
degrees 28.

[604807 In some embodimenits, the dipotassium salt tetrahydrate has an X-ray powder diffraction pattern
comprising one or more peaks selected from the group consisting of 5.050.2, 11.9£0.2, 12.4:£0.2,

12,6262, 13,7£0.2, 15,0402, 16,5402, 16.7£0.2, [7.120.2, 20.7%0.2, 20.8+0.2, 21.3:£0.2, 22.240.2,
22.430.2, 24.0£0.2, 26.4£0.2, and 29.3+0.2 degrees 28, In some such embadiments, the dipotassium salt
tetrahydrate has an X-ray powder diffraction pattern comprising three ar more peaks selected from the
group consisting of 5.0:=02, 119402, 12402, 12,6202, 13.720.2, 15.0:0.2, 16.5%0.2, 16.7:0.2,
17.1£0.2, 20.7£0.2, 20.840.2, 213802, 22.2+0.2, 22.4£0.2, 24.00.2, 264402, and 25.3£0.2 degrees 26.
In other such embodiments, the dipotassivm salt tetrahydrate has an X-ray powder diffraction pattern
comprising five or more peaks selected from the group consisting of §.0:0.2, 11.9£0.2, 12.4+0.2,
12.6+0.2, 13,7402, 15.0£0.2, 16.540.2, 16.7£0.2, 17.1£0.2, 20.7+0.2, 20.8=0.2, 21.30.2, 22.240.2,
22.4£0.2, 24.0+0.2, 26.440.2, and 25.3+0.2 degrees 28.

[08481]In some embodiments, the dipotassium salt tetrahiydrate 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 patt, to a process for preparing the dipotassium salt tetraliydrate by
suspending compound IB-LI-1.1 (261.13mg) in 1.25m! THF while heated to about 54°C. Aqueous KOH
(1IN, 1.3ml, 2.2 molar equivalent) was added. The solid dissolved completely to yield a clear solation,
which was naturally cooled to ambient temperatures, Crystallization cccurred during the slow

evaporation process,

G9. Crystalline Forms of (E)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3, 4-dihydropyrimidin-1(2H)-yl)-2-
methoxystyryl)pheryhmethanesulfonamide Monapotassivm Sall.
[30483] This invention also relates, in part, to crystalline forms of (E}-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-
dihydropyrimidin-1{2H)-y})-2-methoxystyrylyphenylmethanesulfonamide monopotassium salt, namely
the trikydrate and dihydrate crystalline forms digcussed below.
[08484] This invention relates, in part, to 2 monopotassium salt trihydrate. The erystallographic unit cell

pararneters of the trihydrate crystalline moncpotassium salt have been determined to be as follows: a is
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9.0A, bis 8.34, and ¢ is 18.6A (more precisely, a is 9.0393(16)A, b is 8.3332(15)A, and ¢ is 18.582(3)A);
the cell angles are: & — 80.5°, B~ 85.1°, and y— 80.5" (more precisely, o is 80.511(2)", B is 85.134(3)’, and
v is 80.531(2)%); and the cell volume is 1359A% (more precisely, 1359 3(4)A%). The salt crystallizes in the
P-1 space group.

[80485)1n some embodiments, the monopotassivm salt trihydrate has an X-ray powder diffraction pattern
comprising one or more peaks sefected from the group consisting of 4.8+0.2, 10.8£0.2, 11.3£0.2,
13.440.2, 15.3£0.2, 16.9:0.2, 21.240.2, 21 740.2, 22.120.2, 22.5+0.2, and 23.0+£0.2 degrees 26. In some
such embodiments, the mopopotassinm salt tribydrate has an X-ray powder diffraction patiern comprising
three or more peaks selected from the group consisting of 4.8+0.2, 10.8%0.2, 113202, 13.420.2,
1534602, 16.9:0.2, 21.2+0.2, 21.740.2, 22.13:0.2, 22 540 .2, and 23.040.2 degrees 20. In other such
embodiments, the monopotassium salt triltydrate has an X-ray powder diffraction pattern comprising five
or more peaks selected from the group consisting of 4.840.2, 10.64:0.2, 11.3::0.2, 13.43:0.2, 15.340.2,
16.94£0.2, 21.240.2, 21.740.2, 22,1302, 22.540.2, and 23.04£0.2 degrees 20.

[80486]In some embodiments, the monopotassium salt trihydrate has an Xeray powder diffraction pattern
comprising one or more peaks selected from the group consisting of 4.8:0.2, 10.8+£0.2, 11.320.2,
13.4::0.2, 13.620.2, 15.3£0.2, 16.9+0.2, 21.240.2, 21.740.2, 21.7+0.2, 22.1£0.2, 22.550.2, 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,
10.8:02, 11.340.2, 13402, 13.6£0.2, 153402, 16,902, 21.240.2, 217402, 21.73:0.2, 22.1%0.2,
22,5402, 22.6+0.2, and 23.0+:0.2 degrees 26. 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, 13,4402, 13.620.2, 15.3£0.2, 16.9+:0.2, 21.2:40.2, 21.7x0.2,
21.740.2, 22.140.2, 22.5+£0.2, 22.6+0.2, and 23.0:0.2 degrees 26,

{06487} In some embodiments, the monopotassium salt trinydrate 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,
13.440.2, 13.650.2, 153202, 16.940.2, 21.2402, 21.720.2, 21.7%0.2, 22.10.2, 22.540.2, 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 moré peaks selected from the group consisting of 4.8+0.2,
10.8£0.2, 11.320.2, 13.4:0.2, 15.340.2, 16.9£0.2, 21.24:0.2, 21.7:0.2, 22,140.2, 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 sefected from the group consisting of 4.8+0.2, 10.8£0.7,
113402, 13.420.2, 15.320.2, 16.9£0.2, 21.2%0.2, 21.7+0.2, 22.12:0.2, 22.5£0.2, and 23.0+:0.2 degrees 28,
{00488} In some embodiments, the monopotassium salt trihydrate has an X-ray powder diffraction pattern

substantially 2s shown in Figure 28. The 28 values for the peaks in Figure 28 {and their intensities) are as
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follows: 4.83 (60}, 10.79 (300}, 11.31 (22), 13.42 {41), 13.55(18), 1532 (21}, 16.90 (38}, 21.24 (22),
21.68 (20), 21.68 (21}, 22.15(22), 22.55 (29}, 22.63 (23), and 23.02 (27).

1004857 This invention also relates, in part, to a process for preparing the monopotassium salt tribydrate.
it was prepared by suspending compound IB-L1-1.1 (108.81mg) in 8.4ml THF while heated to about
50°C. Agueous KOH sotution (1N, 0.278ml, 1.2 molar equivalent) was added. The solid dissolved
completely to vield a clear solution. Additional 1.6ml THF was added to the sohution, which was then
naturally cooled to ambient temperatures and crystallization was observed. Alternatively, the
monopotassium salt tribydrate was prepared by suspending compound IB-L1-L1 (343.89mg) in 1.0ml
THE 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 orystallization was
observed.

{00458] This invention relates, in part, to 2 monopotassium salt dibydrate.

[88451] n some embodiments, the monopotassivm salt dilyydrate has an X-ray powder diffraction pattern
comprising one or more peaks selected from the group consisting of 7.7£0.2, 8.820.2, 16.1£0.2, and
19.750.2 degrees 28. In some such embodiments, the monopotassium salt dihydrate has an Xeray powder
diffraction paftern comprising three or more peaks selected from the group consisting of degrees 24.
[684821 In some embodiments, the monopotassiurm salt dihydrate hag an X-ray powder diffraction pattem
comprising one or more peaks selected from the group consisting of 7.7£0.2, 8.820.2, 12.4:0.2, 14.020 2,
16,102, 177402, 19.2£0.2, 19,7402, 23.14D.2, and 20.240.2 degrees 28. In some such embodiments,
the monopotassivm salt dihydrate has an X-ray powder diffraction patfern comprising three or more peaks
selected from the group consisting of 7.740.2, 8.8+0.2, 12.4:0.2, 14,0202, 16.1£0.2, 17.7%0.2, 19.22:0.2,
19.74:0.2, 23, 1:£0.2, and 29.2+0.2 degrees 28. 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 7.740.2, 8.8+0.2, 12.4+0.2, 14.0£0.2, 16,102, 17.7%0.2, 19.240.2, 19.740.2, 23.140.2, and
29.2x0.2 degrees 20,

[604931 In some embodiments, the monopotassium salt dihydrate has an X-ray powder diffraction pattern
substantially as shown in Figure 29. The 28 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), 18.22. (12), 15.73 (40), 23.05
(9), and 29.21 (7).

[86494] This invention also relates, in part, to a process for preparing the monopotassium salt dihydrate.
Tt was prepared by suspending the monopotassium salt triliydrate in media of low water activity, such as
an ethanol/HL,O mixture (30/1 v/v). Alternatively, the monopotassium. salf dihydrate was prepared by

dissolving potassium trihydrate solid (1.8g) in 36mil. of IPA and 4ml water at 80°C. The resulting
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solution was cooled to 55°C over 1k, The solution was then seeded with 7.5mg of dilkyydrate crystals at
55°C and maintained at S5°C for 1h. Heptane (36ml) was then added over 3h. The reaction mixture was
cooled to G°C, and filtration yielded a material containing both di- and trihydrate crystals. The solid was
then reslurried in 20mL of 10:1 v/v BtOH/H,0 at 56°C for 3h and cooled to 25°C over Sh. The sturry
was then mixed at 25°C for additional 3 days and cocled to 0°C over 3h and held at this temperature for
2h. The resulting crystals were filtered and air-dried on filter funnel for ik to give dihydrate, The
dihydrate monopotassium salt was also prepared by slurrying a mixture of dihydrate and trihydrate
crystals i 10:1 v/v BtOH/LO at 80°C for 2 days. The potassium content was confirmed by ion

chromatography.

G10. Crystalline Form of (B)-N-(4-(3~tert-busyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1{2H)-yl)-2~
methoxystyryl)phenyl)methanesulfonamide 1/7 Potassium Salt.

{00495] This invention also relates, in part, to a crystaline form of (E)-N-(4-(3-tert-butyl-5-(2,4-dioxo-
3 A-dihvdropyrimidin-1{2H)-y1)-2-methoxystyry)phenylimethanesulfonamide 1/7 potassium salt,
[00496] In some embodiments, the 1/7 potassiam salt has an X-ray powder diffraction patfern comprising
one or more peaks sefected from the group consisting of 7.7%0.2, 8.320.2, 10.1+0.2, 10.6:0.2, 11.4+0.2,
12.020.2, 13,4402, 15,6+0.2, 16.340.2, 16.740.2, 17.24:0.2, 18302, 18.8+£0.2, 19,4202, 19.9+0.2,
20.240,2, 20.5+£0.2, 21.220.2, 22.130.2, and 22.9+0.2 degrees 268. In some such embodiments, the 1/7
potassium salt bas an X-ray powder diffraction pattern comprising three or more peaks selected from the
group consisting of 7.7£0.2, §.3x0.2, 10.120.2, 10.6£0.2, 11.4:0.2, 12.00.2, 13.4£0.2, 15.6%0.2,
16.3+0.2, 16.740.2, 17.240.2, 183+0.2, 18.8+0.2, 19.4x0.2, 19.9:0.2, 20.2+0.2, 20.5+0.2, 21,202,
22.140.2, and 22 .9+0.2 degrees 20. 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,
8.340.2, 10.10.2, 10.650.2, 11.4+0.2, 12,0402, 13.4£0.2, 15.6+0.2, 163+0.2, 16.740.2, 17.20.2,
18.3+0,2, 18.8+0.2, 19,402, 19.9:0.2, 20.240.2, 20.5+0.2, 21 2+0.2, 22.1£0.2, and 22,9402 degrees 20.
{60497} 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, 10.120.2, 10.6:0.2, 11.420.2,
12.020.2, 13.420.2, 15.640.2, 163+0.2, 16.7%0.2, 17.240.2, 18.3+0.2, 18.8+0.2, 19.4:+0.2, 19.9£0.2,
20.240,2, 20.550.2, 20,8+0.2, 21.2+0.2, 22.1+0.2, 22.9+0.2, 24,3202, 24.950.2, and 25.1+0.2 degrees 26.
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 7.74£0.2, 8.3+0.2, 10.10.2, 106502, 11,4402,
12.040.2, 13.4£0.2, 15.6£0.2, 16302, 16.7+£0.2, 17.2+0.2, 18.3=0.2, 18.820.2, 19.4=0.2, 19.950.2,
20.240.2, 2052002, 20.84:0.2, 21.2£0.2, 22.140.2, 22.9+0.2, 24.3:£0.2, 24.940.2, 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, 8.320.2, 10.1%0.2, 10.6:0.2, 11.40.2,
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12,0402, 13.4£0.2, 156202, 163202, 16.750.2, 17.250.2, 183202, 18.8+0.2, 19.4%0.2, 19.9+0.2,
20.240.2, 20.5+0.2, 20.8:£0.2, 21.240.2, 22.1::0.2, 22.9%0.2, 24.30.2, 24 9+0.2, and 25.1£0.2 degrees 26.
[00498] In some embodiments, the 1/7 potassium salt has an X-ray powder diffraction pattern
substantially as shown i Figare 31. The 28 values for the pealks in Figure 31 (and their intensities) are as
follows: 7.71 (19), 8.33 (34), 10.10 (100), 10.66 (29), 11.39 (27), 12.04 {22}, 13.39 {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), 24.32 (22), 24.87 (22), and 25.07 (33).

[00499] This invention alse relates, in part, fo a process for preparing the 1/7 potassium salt. It was
prepared by suspending compound IB-L1-1.3 (2g) 6ml THF at 50°C. One molar equivalent of KOH
dissolved in 4.3m! water was added, and the reaction mixture was heated to 65°C to dissolve all solids,
The solution was then cooled to ambient temperatures over 2h and spontaneous crystallization ook place.
The shurry was then cooled to 5°C and held at that temperature for 2h. The pale vellow crysials were
filtered and air-dried for 24h at ambient conditions. The potassium content was determined by ion

chromatography.

G11. Crysialline Form of (E)-N-{4-(3-tert-butyi-5-(2,4-dioxo-3,4-diltydropyrimidin-1(2H)-vl)-2-
methoxystyryl)phenylymethanesulfonamide Monodiethylamine Salt Tetrahydrate.

[00588] This invention also relates, in part, to crystalline (£)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-
dihydropyrimidin-1 (2H)-y1)-2-methoxystyryl)phenyhmethanesulfonamide monodisthylamine salt
tetrabiydrate.
{00501 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 9.520.2, 10.020.2, 11.843.2,
12.12:0.2, 14,4302, 16.80.2, 17.6+0.2, 19.8=0.2, 20.840.2, 21.4%0.2, 21 .840.2, and 29.8+0.2 degrees 28.
In some such embodiments, the monodiethylamine salt tetrahydrate has an X-ray powder diffraction
pattern comptising three or more peaks selected from the group consisting of 9.5£0.2, 10.0£0.2, 11.8£0.2,
12,1502, 14,4502, 16.8:0.2, 17.620.2, 19.8%0.2, 20.820.2, 21.4:0.2, 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
paftern comprising five or more peaks selected from the group consisting of 8,502, 10.0+0.2, 11.840.2,
12.120.2, 144502, 16.8+0.2, 17.6+0.2, 19.850.2, 20.8£0.2, 21 4+0.2, 21.8+0.2, and 29.8+0.2 degrees 26.
1005021 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 5.520.2, 10.0:0.2, 11.8%0.2,
12,1202, 14.4:0.2, 16.8+0.2, 17.6£0.2, 19.420.2, 19.8+0.2, 20.8=0.2, 21.4=0.2, 21.8x0.2, 21.920.2, and
29.8+0.2 degrees 26. In some such embodiments, the monadiethylamine sait tetrabydrate has an X-ray
powder diffraction pattern comprising three or more peaks selected from the group consisting of 9.5+0.2,
10,0402, 11.840.2, 12.14+0.2, 14.440.2, 16.8+0.2, 17.6:0.2, 19.44:0.2, 19.8+0.2, 20,8202, 21.4x0.2,
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21.840.2, 21.940.2, and 29.8+0.2 degrees 28, 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 9.540.2, 10.0:0.2, 11.8+0.2, 12.140.2, 14.420.2, 16.8+0.2, 17.6%0.2, 19.4£0.2,
19.840.2, 20,8402, 21.4x0.2, 21.8+0.2, 21.9:0.2, and 29.8+0.2 degrees 20.

[68563) In some embodiments, the monodiethylamine salt tetrabydrate has an X-ray powder diffraction
pattern substantially as shown in Figure 32, The 28 values for the peaks in Figure 32 (and their
intensities) are as follows: 9.45 (100}, 9.57 (31}, 11.85 (67), 12.09 (16}, 14.38 (22}, 16.80 (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).

[66504] This invention also relates, in part, to a process for preparing the monodiethylamine salt
tetrahtydrate. It was prepared in aqueous medium. Compound IB-1.1-1.1 was slowly added to 500ul of
1M diethylamine until no more solid can be dissolved into the sohution. The solution was then evaporated
siowly at ambient ternperatures and the salt crystallized 2 days later. Aleratively, the monodiethylamine
salt tetrahydrate was prepared by suspending 64,15mg of compound IB-L1-1.1 in 400ul 1M diethylamine
while heated to 50°C. About 5 drops of THF {~ 20ul) was added. The solid dissclved completely upon
addition to yield a clear solution. The sclution was then cvaporated at ambient temperature, and the salt

erystallized 4 days later. The stoichiometry of the salt was confirmed by solution "H NMR.

G12. Crystalline Forms of (E)-N-(4-(3-tert~butyl-5-(2,4-cioxo-3,4-dihydropyrimidin-1 (2H}-yl)-2-
methoxystyryl) phenyl)methanesulfonamide (compound IB-L1-1.1).
[00505] This invention also relates, in part, to crystalline forms of (E)-N-(4-(3-tert-butyi-5-(2,4-dioxo-3 ,4-
dihydropyrimidin-1{2H)-yD)-2-methoxystyryDphenyDmethanesulfonamide (compound IB-LI-1.1),
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,

GI2A. IB-L1-1.1 True Polymorphs.
[06506] This inveption refates, in part, to pattern A. erystalline (E)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-
dihydropyrimidin-1(2H)-y)-2-methoxystyryDphenylmethanesulfonamide.
[60507] In some embodiments, the pattern A polymaorph has an X-ray powder diffraction pattern
comprising one or more peaks selected from the group consisting of 5.8+0.2, 9.9£6.2, 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 268, In some such embodiments, the patiern A
polymorph has an X-ray powder diffraction pattern comprising three or more peaks selected from the
group consisting of 5,802, 9.940.2, 11.840.2, 12.440.2, 14.5%0.2, 18.8+0.2, 22.7£0.2, and 29.24£0.2
degrees 28. 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, 9.94+0.2, 11.8+0.2, 12.440.2,
14.5+£0.2, 18.8+0.2, 22.740.2, and 29.2+0.2 degrees 286,
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{08508 In some embodiments, the 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, 5.9%0.2, 11.8=0.2, 12.4%0.2,
14,040.2, 14,5402, 15,3:0.2, 18.50.2, 18.8+0.2, 22.240.2, 22.7+0.2, 23.840.2, 26.040.2, and 292402
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,
124402, 14.0£0.2, 14,5202, 153202, 18.5¢0.2, 18.8x0.2, 22.2+0.2, 22,702, 23 8+0.2, 26.0+0.2, and
29.240,2 degrees 28, In other such embodiments, the patiern A polymormph 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,
11.840.2, 12.420.2, 14.040.2, 14.5£0.2, 15.340.2, 18.52:0.2, 18.8£0.2, 22.240.2, 22.740.2, 23.8+0.2,
26.0:0.2, and 29.2%0.2 degrees 26

[84509] In some embodiments, the pattern A polymorph has an X-ray powder diffraction patiern
substantially as shown in Figure 34. The 28 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,
18.80 (47), 22.24 (40, 22.72 (77), 23.76 (39), 25.98 (22), and 29.21 (64,

[00518] 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.

[60511] This invention relates, in part, o pattern B erystalline (E)-MN-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-
dihydropyrimidin-1{2H)-yI}-2-methoxystyryl)phenymethanesulfonamide,

[68512] 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,
164402, 17.140.2, 18.6:£0.2, 19.440.2, 20.4:£0.2, 21.64:0.2, 22.4%0.2, 24.0+0 .2, 26.8%0.2, and 29,0+:0.2
deprees 28, 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, 13.320.2, 15.4+0.2,
16.4+0.2, 17.1%0.2, 18.60.2, 18.4:0.2, 20.440.2, 21.6£0.2, 22,482, 24.0+0.2, 26.8+0.2, and 29.0+0.2
degrees 268. In other such embodiments, the pattern B polymorph has an X-ray powder diffraction pattern
comprising five or more peaks selected from the group consisting of 11.5+0.2, 13.320.2, 15.4%0.2,
16.4:0.2, 17.12:0.2, 18.6:0.2, 194402, 20,4202, 21.6+£0.2, 22.4x0.2, 24.0:0.2, 26.8+0.2, and 29.04:0.2
degrees 28,

{00513] Tn some embodiments, the pattern B polymorph has an X-ray powder diffraction pattern
substantially as shown in Figure 36. The 28 values for the peaks in Figure 36 (and their intensities) are as
follows: 11,52 (71), 13.20 (87), 15.37 (100), 16.42 (60), 17.13 (69), 18.60 (97), 19.37 (56), 20.40 (62),
21.55 (55), 22.41 (35), 23.99 (33), 26.81 (31}, and 28.98 (50),

[60514] This invention relates, in part, to pattern C crystalline (E}-N-(4-(3-tert-butyl-5-(2,4-dioxo-3 4~
dihydropyrimidin-1(2H)-y1)-2-methoxystyrylphenylmethanesulfonamide.
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[0515]In some embodiments, the pattern C polymorph has an X-ray powder diffraction pattern
comprising one or more peaks selected from the groap consisting of 7.7£0.2, 10.1£0.2, 10.620.2, 12.0
0.2, 13.440.2, 16.240.2, 19,4202, 20.5£0.2, 21 4%0.2, 22.0+0.2, 22.640.2, 24.3:0.2, and 27.6£0.2
degrees 28, 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, 13.440.2, 16.240.2, 19.420.2, 20,5202, 21.420.2, 22.0+02, 22.6+0.2, 24.3%0.2, and 27.6+0.2
degrees 28. In other such embodiments, the pattern 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, 10.62£0.2, 12.0
+0.2, 13.4£0.2, 16.240.2, 19.4:0.2, 20.540.2, 21.450.2, 22.030.2, 22.6:0.2, 24.3+0.2, and 27.6=0.2
degrees 20,

(08516} In some embodiments, the pattern C polymorph has an X-ray powder diffraction pattern
substantially as shown in Figure 37. The 26 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 crystaliine (E)}-N-(4-(3-tert-butyl-5-(2,4-dioxo-3 4~
dihydropyrimidin-1(2H)-y)-2-methoxystyryliphenyhmethanesulfonamide.

1005187 In some embodiments, the pattern D polymorph has an X-ray powder diffraction patiern
comprising one or more peaks selected from the group congisting of 5.8:0.2, 10:70.2, 11.2+0.2,
15.20.2, 16.140.2, 16.9+0.2, 19.9£0.2, 22.10.2, 24,7+0.2, and 26.0+0.2 degrees 28. 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 5.80.2, 10.7+0.2, 11.2£0.2, 15202, 16.1+0.2, 169402,
19.9:40.2, 22.140.2, 24.7:0 2, and 26.0£0.2 degrees 28. In other such embodiments, the pattern D
polymorph has an X-ray powder diffraction pattern comprising five or more peaks selected from the
group consisting of 5.840.2, 10.740.2, 11.2+0.2, 152402, 16.1£0.2, 16.9+0.2, 19.9:0.2, 22.1£0.2,
24.740.2, and 26.020.2 degrees 28,

[606519}In some embodiments, the pattern D polymorph has an X-ray powder diffraction pattern
comprising one or more peaks selecied from the group consisting of 5.8+0.2, 10.7%0.2, 11.2+0.2,
15.240.2, 16.1£0.2, 16.940.2, 17.1%0.2, 19.9+0.2, 20.140.2, 22.1£0.2, 24.7+0.2, and 26.0+0.2 degrees 26.
In some such embodiments, the pattern I3 polymorph has an X-ray powder diffraction pattern comprising
three or more peaks selected from the group consisting of 5.8+0.2, 14.70.2, 11.2+0.2, 15.2+0.2,
16,1402, 16.9+0.2, 17,102, 19.9+0.2, 20.10.2, 22,102, 24.7+=0.2, and 26.0+0.2 degrees 26, In other
such embodiments, the patiern D polymorph has an X-ray powder diffraction pattern comprising five or
more peaks sefected from the group consisting of 5.8%0.2, 10.720.2, 11,2402, 152:40.2, 16.1=0.2,
16.940.2, 17.120.2, 19.940.2, 20.10.2, 22.10.2, 24.7+0.2, and 26 0+0.2 degrees 26.
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186520]In some embodiments, the patiern D polymorph has an X-ray powder diffraction pattern
substantially as shown in Figure 38. The 26 values for the peaks in Figure 38 (and their infensities) are as
follows: 5.81 (24), 16.70 (91}, 11.23 (60), 15.17 (28), 16.10 (48), 16.89 (100}, 17.10 (42}, 19.88 (81),
20.12 (160), 22.12 (59), 24.72 (37), and 25.91 (24). ‘

100521 This invention also relates, in past, 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, vespectively nsing DSC,

GI2B. IB-LI-1.F Hydrates.
160522) This invention also relates, in part, to hydrates of compound IB-L3-1.1, namely to hydrates A, B,
C, D, and E discussed below,
[60523] This mvention relates, in part, to a pattern A (E)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3 4-dihydro-
pyrimidin-1(2H)-y1)-2-methoxystyryl)phenyDmethanesuifonamide hydrate.
[00524} In some embodiments, the pattern A hydrate has an X-ray powder diffraction pattern comprising
one or more peaks selected from the group consisting of 5.120.2, 7.9+0.2, 9.520.2, 10.3x0.2, 13.7£0.2,
165402, 17.120.2, 17.5:0.2, 18.3+0.2, 19.240.2, 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 26. 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 5.1x0.2, 7.9:0.2, 9.550.2,
10302, 13.7+£0.2, 16.550.2, 17.14£0.2, 17.540.2, 18.8x0.2, 19.220.2, 20.7+0.2, 21.340.2, 21.6%0.2,
25.840.2, 26 8:£0.2, and 28,44:0.2 degrees 268, In other such embodiments, the pattern 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, 9.540.2, 10.320.2, 13,7202, 16.5+0.2, 17.1::0.2, 175202, 18.8+0.2, 19.2+0.2,
20.740.2, 21.3£0.2, 21.6%0.2, 25.8+0.2, 26.8:0.2, and 28.4::0.2 degrees 260.
{66525) In some embodiments, the pattern A hydrate has an X-ray powder diffraction patiern substantially
as shown in Figure 39. The 20 values for the peaks in Figure 3% (and their intensities) are as follows:
5.13 (13), 7.87 (R0Y, 9.45 (100), 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), aud 28.35 (27}.
160526] 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 conpound IB-LI~L1
{00527} This invention also relates, in part, 1o a pattern B (E)}-N-{4-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydro-
pyrimidin-H{2ZH)-y1)-2-methoxystyryDphenylmethanesulfonamide hydrate,
605281 In some embodiments, the paftern B hydrate has an X-ray powdes diffraction pattern comprising
one or more peaks selected from the group cousisting of 6.3%£0.2, 7.720.2, 10,420.2, 12.740.2, 13.32:0.2,
14,5202, 15.420.2, 16,402, 18.620.2, 18.940.2, 19.4=0.2, 22.520.2, 23.520.2, 24 0+=0.2, 26,8£0.2, and

29.040.2 degrees 28, 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,
12.740.2, 13.3+0.2, 14 9402, 15.420.2, 16.4£0.2, 18.6£0.2, 18.9%0.2, 19.4+0.2, 22.54:0.2, 23.5:0.2,
24.0+0.2, 26 8+0.2, and 29.040.2 degrees 28. In other such embodiments, the patiern B hydrate has an X-
ray powder diffraction pattern comprising five or more peaks selected from the group consisting of
6.3+02, 7.740.2, 104402, 12.7%0.2, 13.3+0.2, 14,9502, 154::0.2, 16.4+0.2, 18.6+0.2, 18.940.2,
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.

[60529] In some embodiments, the patternn B hydrate has an X-ray powder diffraction pattern comprising
otie or more peaks selected from the group consisting of 6.320.2, 7.7%0.2, 10.4x0.2, 12,7202, 133202,
13.540.2, 149402, 15402, 16.4+0.2, 18.520.2, 18.6£0.2, 18.9%0.2, 194202, 22.5+0.2, 23 5+0.2,
24.04£0.2, 26.8+0.2, and 29.0+0.2 degrees 26. In some such embodiments, the pattern B hydrate has an X-
ray powder diffraction pattern comprising three or maore peaks selected from the group consisting of
6.3£02, 7.7%0.2, 10,4402, 12.75:0.2, 13.3%0.2, 13,5402, 14.9£0.2, 154202, 16,4202, 18.5+0.2,
18.6£0.2, 18.9+0.2, 19,4402, 22.550.2, 23.540.2, 24.04:0.2, 26.8+0.2, and 29.0+:0.2 degrees 20. In other
such embodiments, the pattern B hydrate has an X-ray powder diffraction pattern comprising five or more
peaks selected from the grovp 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,
14.940.2, 15.40.2, 16.4£0.2, 185402, 18.640.2, 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 26.

{66536 In some embodiments, the pattern B hydrate has an X-ray powder diffraction pattern substantially
as shown in Figure 41, The 28 values for the peaks in Figure 41(and their intensitics) are as follows: 6.3]
(7), .72 (14), 10.45 (24), 12.67 (26}, 13.30 (88), 13.50 (44), 14.839 (70}, 15.40 (100), 16.43 (43), 18.46
(47), 18.63 (86), 18.91 (263, 19.42 (33), 22.52 (4T), 23.52 (44), 24.02 (20), 26.82 (40), and 28.97 (49).
F06531] This invention also relates, in part, to a process for preparing the patiern B hydrate by suspending
pattern A polymorph (discussed above) in acetonitrile/water (9/1 v/v). The recovered pattern B hydrate
contains ~0.7 water molecules per molecule of compound IB-L1-1.1.

[00532] This invention also relates, in part, to a pattern C (E)-N-(4-(3 Aert-butyl-5-(2,4-dioxo-3 4-
dibydropyrimidin-1{2H)-y1)-2-methoxystyryl)phenylymethanesulfonamide hydrate.

[80533] 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, 15.420.2,
16.420.2, 18.62:0.2, 19,0402, 18,4202, 22.5£0.2, 23 540.2, 26.9::0.2, and 29.0+0.2 degress 28. 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 10.520.2, 13.320.2, 14902, 15,4402, 16.440.2,
18.6+0.2, 19.0+0.2, 194402, 22.540.2, 23.5+0.2, 26.9+0.2, and 29.040.2 degrees 28, 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, 14,920.2, 154402, 16.4+0.2, 18.6::0.2,
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19.020.2, 19.4£0.2, 22.5+0.2, 23.5+0.2, 26.9+0.2, and 29.0+0.2 degrees 26.

[B0534] 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 10.540.2, 13.320.2, 13.520.2, 14.9+0.2,
15.440.2, 16,4202, 18.640.2, 19.0+£0.2, 19.4:0.2, 22 5402, 23.5£0.2, 26.9£0.2, and 29.0+0.2 degrees 28,
In some such embodiments, the pattern C hiydrate 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, 13.52:0.2, 149+0.2,
15,4502, 16,4402, 18.640.2, 19.0£0.2, 19.440.2, 22.5£0.2, 23.520.2, 26.9+0.2, and 25.0:0.2 degrees 26.
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%0.2, 15.42:0.2,
16.4+0.2, 18,602, 19.0£0.2, 19.4:+0.2, 22.550.2, 23 .540,2, 26.9£0.2, and 29.0£0.2 degreos 28.

{00535 In some emﬁodiments, the pattern € hydrate has an X-ray powder diffraction pattern substantially
as shown in Figure 43, The 28 values for the peaks in Figore 43 (and their intensities) are 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).

[68536] 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 ~1 water
molecules per molecule of compound 8-L3-L1.

[68337] This invention also relates, in part, to a pattern D (B}yN~(4-(3-tert-butyl-5-(2,4-diozo-3,4-
dibydropyrimidin-1(2H)-y1)-2-methoxystyryDphenyhmethanesulfonamide hydrate.

{00538] The crystallographic unit cell parameters of the pattern D hydrate salt have been determined to be
as follows: a is 17.84, b is 9.64, and ¢ is 27.0A (more precisely, a is 17.783(2)A, b is 9.5651(12)A, and ¢
is 27.014(4)A); the cell angle is: B - 933" (more precisely, B is 93.256(2)7); and the cell volume is 4588A°
(more precisely, 4587.5(10)A%). The salt orystaltizes in the C2/c space group.

[885391 In some embodiments, the pattern D hydrate has an X-ray powder diffraction patiern comprising
one or more peaks selected from the group consisting of 6.6+0.2, 10.0£0.2, 10,5202, 11,102, 11.650.2,
122402, 14.2£0.2, 16.62£0.2, 17,102, 17.720.2, 18.540.2, 18.8+:0.2, 193402, 21 4%0.2, 22.7:0 .2,
23,1402, 23.6:0.2, 24,6402, 25.2240.2, 27.240.2, 29.1::0.2, and 31.0+0.2 degrees 28. In some such
embodiments, the pattern D hydrate has an Xeray powder diffraction pattern comprising three or more
peaks selected from the group consisting of 6.620.2, 10,0602, 105602, 11,3202, 11.620.2, 12.240.2,
142402, 1646202, 17.1%0.2, 17.720.2, 18.5+0.2, 18.8+£0.2, 19.32:0.2, 21.4:0.2, 22.72:0.2, 23.10.2,
23.6+0.2, 24.6+0.2, 25.240.2, 27.2:0.2, 20.1x0.2, and 31.0+0.2 degrees 28, In other such embodiments,
the pattern 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, [1.1+0.2, 11.6£0.2, 12.2£0.2, 14.2£0.2,
16.65:0.2, 1714202, 17.720.2, 18.520.2, 18.8+0.2, 19302, 21.4+0.2, 22.7%0.2, 23.1£0.2, 23,6+0.2,
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24.6+0.2, 25.240.2, 27.240.2, 29.1+0.2, and 31.0=0.2 degrees 28.

[80540] In some embodiments, the pattern D hydrate has an X-ray powder diffraction pattern comprising
one or mote peaks selected from the group consisting of 6.6£0.2, 10.00.2, 10.5+0.2, 11.1x0.2, 11.6+0.2,
12.240.2, 12.5£0.2, 142402, 16.620.2, 17.1%0.2, 17.740.2, 18.5:0.2, 18.8+0.2, 19.30.2, 21.440.2,
22.740.2,22.8+£0.2, 23,1502, 23,6402, 24.620.2, 24.9+0.2, 25.240.2, 27.2+0.2, 20.140.2, and 31.0=0.2
degrees 28, 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,
111202, 11.6+0.2, 12,2502, 12.540.2, 14.2:0.2, 16.650.2, 17.10.2, 17.720.2, 18.5£0.2, 18.8%0.2,
19.34:0.2, 21.4+0.2, 22.740.2, 22.8+0,2, 23,10 2, 23.6+0.2, 24.6%0.2, 24.9%0.2, 25.2+0.2, 27 240.2,
29.14:0.2, and 31.0+0.2 degrees 28. In other such embodiments, the pattern D hydrate hias an X-ray
powder diffraction pattern comprising five or more peaks selected from the group consisting of 6.6x0.2,
10.04£0.2, 105202, 11102, 11,6202, 122202, 12,5402, 14.2£0.2, 16.6+0.2, 17.1+0.2, 17.7%0.2,
18.540.2, 18.8:0.2, 19.3+0.2, 21.4+0.2, 22.7+0.2, 22.8+0.2, 23.140.2, 23.6+0.2, 24.6::0.2, 24,9402,
252402, 27.20.2, 29.150.2, and 31.0+0.2 degrees 286,

{88541] In some embodiments, the pattern D hydrate has an X-ray powder diffraction pattern substantially
as shown in Figure 45. The 28 values for the peaks in Figure 435 (and their intensities) are as Tollows:
6.55 (10), 9.96 (12), 10.51 (37), 11.09 (313, 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).

{80542} This invention also relates, in part, to a process for preparing the pattern D hiydrate, It was
prepared by suspending pattern A polymorph (discussed above) in ethanol. Alternatively, it was prepared
by suspending compound IB-L1-1.1 (103.03mg) in 400ul THF while heated to about 55°C. Aqueouns
NaOH (1M, 264ul, 1.2 molar equivalent) was added. The solid dissolved completely to yield a clear
solution. Ethanol {1.6ml) 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-LI-1.1,
the recovered pattern D hydrate contained ~0.2 water molecules per molecale of compound IB-L1-1.1.
1685431 This invention also relates, in part, to a pattern E (B)}-N-(4-(G-tert-butyt-5-(2,4-dioxo-3,4-
dihydropyrimidin-1(2H)-y1)-2-methoxystyryljphenylymethanesulfonamide hydrate.

[60544] The crystallographic unit cell parameters of the pattern E hydrate crystalline disodivm salt have
been determined to be as follows: a is 9.5A, b is 14.5A, and ¢ is 17.3A (more precisely, 2 is 9.462(2)A, b
is 14.462(3)4, and ¢ is 17.281(4)}4); the cell angles are: o - 84.9°, 8- 80.8% and v - 81.8% (more precisely,
o is 84.863(4Y, B is 80.760(4)°, and y is 81.751(4)"); and the cell volume is 2304A% (more precisely,
2304.4(9)A%). The salt crystallizes in the P-1 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, 10.240.2, 10.720.2, 12.1¢0.2,
16.3+0.2, 19.740.2, 20.9%0.2, 21.8+0.2, 24.5+0.2, and 28.0=0.2 degrees 28. 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 6.240.2, 7.8£0.2, 10.2202, 10.7£0.2, 12.120.2, 16 3x0.2, 19.740.2,
20.9+0.2, 21.8+0.2, 24 5402, and 28.0::0.2 degrees 28. 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, 7.840.2, 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 26.

166546] I 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, 10.240.2, 10.4+0.2, 10.7%0.2,
12,1402, 16.320.2, 19.7£0.2, 20.9:0.2, 21,840.2, 24.5:£0.2, and 28.0+: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 6202, 7.820.2, 16.2+0.2, 10.440.2, 10.74£0.2, 12.120.2,
163502, 19.7:0.2, 20.9£0.2, 21.840.2, 24 5:0.2, and 28.0+£0.2 degrees 26, In other such embodiments,
the pattern F hydrate has an X-ray powder diffraction paitern comprising five or more peaks selocted
from the group consisting of 6.24:0.2, 7.8£0.2, 10.2+0.2, 10.4:0.2, 10.7£0.2, 12.120.2, 16.3+0.2,
19.740.2, 20,940 .2, 21.840.2, 24.540.2, and 28.0£0.2 degrees 26

{08547} In some embodiments, the pattern £ 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), and 28.01 (27).

[G0548] This invention also relates, in part, to a process for preparing the pattern E hydrate. Tt was
prepared by suspending compound IB-L3~1.1 (56.76mg) in 200ul THF while heated. Aqueous NaOH
(1M, 146ul, 1.2 molar equivalent) was added, which yiclded a clear sofution, Ethanol (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 molesule of compound 1B-L1-1.1, the recovered pattern D hydrate contained

~.25 water molecules per molecule of compound IB-L1-1.1,

H. Compositions.
[00549] This invention also is directed, in part, to compositions comprising one or more compounds
and/or salis of the invention (including the crystalline compounds and salts discussed in section G above).
in some smbodiments, the compositions comprise one or more substantially phase pure crystailing forms

(compounds/salts/sotvates/hydrates) discussed in section G above, The compositions can be
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pharmaceutical compositions.
[80550] In some embodiments, the compositions further comprise one or more additional therapeutic
agenis. Such therapeutic agents can, but need not be, additional HCV inhibitors.
[80551] The preferred compasition depends on the method of administration, and typically comprises one
or more conventional pharmaceutically acceptable carriers, adjuvants, and/or vehicles (fogether 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 Willlams & Wilkins, 2005).
100552} 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
iore excipients. If administered per os, the compounds or salfs can be mixed with, for example, lactose,
sucrose, starch powder, cellulose esters of alkanoic acids, cetiuloss alkyl esters, tale, stearic acid,
magnesium stearate, magnesium oxide, sodium and caleium salts of phosphoric and sulfuric acids,
gelatin, acacia gum, sodium alginate, polyvinylpyrrolidone, and/or polyviny! alcohol, and then tableted or
encapsulated for convenient administration. Such capsules or tablets can contain a controlled-release
formulation, as can be provided in, for example, a dispersion of the compound or salt in
hydroxypropylmethy! celluiose. Inr 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.
[66583] Liquid dosage forms for oral administration inchude, for example, pharmaceutically acceptable
emulsions (including both oil-in-water and water-in-oil emulsions}, sofutions (including both agueous and
non-agueous solutions), suspensions {including both agueous and non-agueous suspensions), syrups, and
elixirs containing inert diluents commontly used in the art {e.g., water). Such compositions alsa 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 kuown 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-jonic
detergents), and/or polyethylene glycols,
[00555] Formulations for parenteral administration may, for exampie, 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 salt of the invention can be dissolved in water, polyethylene glycol,
propylene glycol, ethanol, corn 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
puffer.

[80556] 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 Hquid
at the rectal temperature, and will therefore melt in the rectum fo release the drug, Suitable excipients
include, for example, cocoa butter; synthetic mono-, di-, or triglycerides, fatty acids, and/or polyethyiene
glycols.

86557 Topical administration inchades the use of transdermal administration, such as transdermal
patches or jontophoresis devices.

80558 Other excipients and modes of administration known in the pharmaceutical art also may be used,
[60558] Applicants have discovered that some I-L1 compounds in which R® and the phenyluracil are in
trans-position relative o 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 100mg/kg, more preferably from about 0.001 to about 30mg/ke, and
even more preferably from about 0.01 to about 10mg/kg (i.2..mg of the compound or salt per kg body
weight). Dosage unit compositions can contain such amounts or submultiples thereof to make up the
daily dose. In many instances, the administration of the compound or salt will be repeated a plurality of
times, Multiple doses per day fypically may be used to increase the total daily dose, if desired,

(06561] Factors affecting the preferred dosage regimen include the type, age, weight, sex, diet, and
condition of the patient; the severity of the pathological condition; the severity of the pathological
condition; the route of administration; pharmacological considerations, such as the activity, efficacy,
pharmacokinetic, and toxicology profiles of the particular compound or salt used; whether a drug defjvery
system is utilized; and whether the compound or salt is administered as part of 2 drug combination. Thus,
the dosage regimen actually employed can vary widely, and therefore, can derive from the preferred

dosags regimen set forth above,

I Kirs,
[B0562] 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.
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J. Methods of Use.
[63563] This invention also is directed, in part, to & 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 vifro. 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 s HCV.
{00564} This invention also is directed, in part, to a method for inhibiting HCV RNA polymerase. The
method comprises exposing the polymerase with one or more compounds and/or salts of this invention.
{8 some embodiments, HCYV RNA polymerase activity is inhibited & virro. In other embodiments, HCV
RNA polymerase activity is inhibited in vivo.
[60585] The term “inbibiting™ means reducing the level of RNA virus replication/HCV polymerase
activity either in vitzo or in vivo, For example, if a compound/salt of the invention reduces the level of
RINA virus replication by at least about 10% compared to the level of RNA virus replication before the
virus was exposed to the compound/salt, then the compound/salt inhibits RNA virus replication. In some
embodiments, the compound/salt can inhibit RNA virus replication by at least about 20%, at least about
30%, af 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%.
[80566] 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
kepatitis C in an animal in need of such treatment. These methods comprise administering to the animal
one or nore compounds and/or salts of the invention, and, optionally, one or more additional therapeutic
agents. In some embodiments, a therapeutically effective amount of the compound(s) and/or salt(s) is
administered to the animal. "Treating” means ameliorating, suppressing, eradicating, preventing,
reducing the risk of, and/or delaying the onset of the disease being treated. Applicants specifically intend
that the term “treating” encompass administration of the compounds and/or salts of the invention to an
HCV-negative patient that is a candidate for an organ transplant. The methods of treatment are
particularly suitable for use with humans, but may be used with other animals, particularly mammals, A
"therapeutically-effective amount” or "effective amount” is an amount that will achieve 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 pelymerase inhibitr
or an HCV protease inhibitor). The compound(s) and/or sali(s) of this invention can also be co-
administered with therapeutic agents other than therapeutic agents used to treat hepatitis C (e.g., anti-HIV
agents). In these co-administration embodiments, the compound(s) and/or salt(s} of the invention and the
second, ete. therapeutic agent(s) may be administered in a substantially simultaneous manner (e.g., or
within about 5 minutes of each other), in 4 seguential manoer, or both. [t 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 adminisiration of each agent may range from a
few secands (or less) to several hours or days, and will depend on, for exampie, the properties of each
composition and active ingredient (e.g., potency, solubility, bicavailability, half-life, and kinetic profile},
as well as the condition of the patient. The compound(s) and/or salt(s) of this invention and the second,
ete. therapeutic agent may also be administered in a single formulation.

108568 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 1o prepare a medicarnent. In some
embodiments, the medicament is for co-administration with one or more additional therapeutic agents.
100569] In some embodiments, the medicament is for inbibiting replication of an RNA virus.

[66576] In some embodiments, the medicament is for treating hepatitis C.

{00871] This invention also is directed, in part, to one or more compounds and/or saits of the invention,
and, optionally one or more additional therapeutic agents, for use as & medicament. In some
embodiments, the medicament is for inhibiting replication of an RNA virus. In other embodiments, the

medicament is for treating hepatitis C.

Y. Intermediate Corpownds.
{G6572] This invention also is directed, in part, to intermediates that correspond in structure to formmula IX
that can be used to prepare the compounds of formula I (and their salts)(although some intermediates can
also be used, just like the compounds of formula X, as HCV inhibitors, and one skilled in the art can

determine such ability of the compounds of formula IT by utilizing, for example, the methods discussed

below):
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{00573} In formula I

==te B! RY R’ R, and RY are as discussed above for the compounds of formula I and

%? is halo.

[06574] The various embodiments for ====, R, R%, R, RY, and R® (as well as their combinations)
discussed above apply to the compounds of formula i, As to X7, in some embodiments, X is selected
from the group consisting of chloro, bromo, and iodo. In other embodiments, X* is selected from the
group consisting of chloro and bromo, In yet other embodiments, X7 is selected from the group
cousisting of chloro and iodo. In yet other embodiments, X is selected from the group consisting of iodo
and bromo. In further embodiments, X is fluoro. In yet further embodiments, %% is chiloro. In yet

further embodiments, %* is bromo. And in yet further embodiments, X* is iodo.

\ I’ * 8 . .

[005775] The various embodiments for ====, R}, R, R’ R®* R and X7 discussed above can be combined
to form varicus embodiments of compounds of formula IF, and all embodiments of compounds of
fornmla X so formed are within the scope of Applicants” invention. Some exemplary embodiments of the
compounds (and salts thereof) of formula I are discussed below.
{665761 In some embodiments, the compounds of formula I¥ correspond in structure to formula ITA:

B,

§

x/ “\%’

({IA)

{88577 In other embodiments, the compounds of formula X correspond in structure to formula I
Ri

DYN\T/

N x2
RA /[\\( o

Rr3

O
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{1s) Ré
[80578] In some embodiments of the compounds of formula IL:
R is selected from the group consisting of hydrogen, methyl, and nitrogen-protecting group;
R? is selected from the group consisting of hydrogen and halo;

R? is selected from the group consisting of hydrogen and halo;
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R* is selected from the group consisting of C1-Cp-alkyl, C5-Ce-catbocyclyl, and 5-6-membered
heterocyclyl, wherein:

{2) the C1-Cy-alkyl optionally is substituted with up to three substituents independently
selected from the group counsisting of halo, oxo, hydroxy, alkyloxy, and trimethylsilyl, and

(B} the Cy-Cy-carboeyelyl and S-6-membered heterocyclyl optionally are sobstituted with
omne or two substituents independently selected from the group consisting of alkyl, halo, and
alkylsulfonylamino;
R’ is selectsd fram the group consisting of hydrogen, hydroxy, alkyloxy, and halo; and
%% is selected from the group consisting of chloro, bromo, and fodo.

665758} In some embodiments of the compounds of formula I

=<z i5 5 double carbon-carhon bond;

R' is hydrogen;

1% is selected from the group consisting of hydrogen and halo;

R’ is hydrogen;

R is tert-butyl;

R’ is selected from the group consisting of hydrogen, hydroxy, and methoxy; and

X' is selected from the group consisting of bromo and jodo.
[80580] In some embodiments of the compounds of formula IL

R' is selected from the group consisting of hydrogen and methyl;

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

R’ is selected from the group consisting of hydrogen and methyl;

R is tert-butyl;

R is selected from the group consisting of hydroxy and methoxy; and

X* {5 selected from the group consisting of chioro, brome, and lodo.
{00581} In some emboediments of the compounds of formula IL:

z=%= {g a double carbon-carbon hond;

R is hydrogen;

R is hydrogen;

R is hydrogen;

RY is tert-butyl;

R® is selected from the group consisting of hydroxy and methoxy; and

% is selected from the group consisting of chioro, bromo, and iodo.

[B0582] In some embodiments, the compound of formula I is selected from the group consisting of
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[86583] The discussion below provides instructions for the preparation of intermnediate compounds of

formula ¥ (and salts thereof).

1. Starting Compounds.
[00584] This invention also 1s directed, in part, to starting compounds that correspond in structure to

formula T that can be used to prepare the compounds of formulas I and I (and their salts):

R,

i
OYN\\{(/O
SR it
RL
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[00585) In formula ITE, ===, R, R?, and R are as discussed above for the compounds of formula T and
I1. The various embodiments for ::’E‘»ﬂ, rYRY and R {as well as their combinations) discussed above

apply to the compounds of formula 1. The various embodiments for «t= R R, and R® discussed
above can be combined to form various embodiments of compounds of formouia 1L, and all embodiments
of compounds of formula I so formed are within the scope of Applicants’ invention. Some exemplary
embodiments of the compounds (and salts thereof) of formula ¥I¥ are discussed below,
[86586] In some embodiments of the compounds of formula I

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

R is selected from the group consisting of hydrogen and halo; and

R is selected from the group consisting of hydrogen and halo.
{00587 In some embodiments of the compounds of formula TH:

=== 5 a double carbon-carbon bond;

R' is selected from the group consisting of hydrogen;

R* is selected from the group consisting of hydrogen and halo; and

R’ is selected from the group consisting of hydrogen.

[00588] In some embodiments of the compounds of formula IH:
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R is selected from the group consisting of hydrogen and methy!;
12 is selected from the group consisting of hydrogen and methyl; and
& is selected from the group consisting of hydrogen and methyl.
{00589} In some embodiments, the compound of formufa T is vracil.
[00598] This invention also is directed, in part, to starting compounds that correspond in structure to

formula IV that can be used to prepare the compounds of formuias If and I (and their salts):

X! N X
o
vy Rr*

108551 In formula £V:

'Y R’ and X% are as discussed above for the compounds of forpiula ¥ and 1% and

X! is halo.
{60592 The various embodiraents for R, R®, and X (as well as their combinations) discussed above
apply to the compounds of formula TV, Asfo X', in some embodiments, X' is selected from the group
comsisting of chlore, bromo, and jodo, In other embodiments, X" is selected from the group consisting of
chicre and bromo. In yet other embodiments, X' is selected from the group consisting of chloro and iodo.
Tn yet other embodiments, X' is selected from the group consisting of iodo and bromo. In further
emnbodiments, X" is fluoro. In yet further embodiments, X' is chloro. In yet further embodiments, X! is
bromo. And in vet further embodiments, X' is iodo. Asto X' and X%, in some embodiments, X' and X*
are identical,
[60593] The various embodiments for &Y, R®, X', and X7 discussed above can be combined to form
various embodiments of compounds of formula IV, and all embodiments of compounds of formula II so
formed are within the scope of Applicants’ invention. Soms exemplary embodiments of the compounds
{and salts thereof) of formula IV are discussed below.
1085941 In some embodiments of the compounds of formula IV:

& is selected from the group cansisting of C-Cy-alkyl, Cs-Ce-carboeyelyl, and 5-6-membered
heterocyelyl, wherein:

{(a) the C,-Cy-alky! 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-Ce-carbocyelyl and 5-6-membered heterocycly!l optionally ave substituted with
one or two substituents independently selected from the group consisting of alkyl, halo, and
alkylsulfonylamino;

R’ is selected from the group consisting of hydrogen, hydroxy, and alkyloxy;
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%! is selected from the group consisting of chloro, bromo, and iodo; and
K is selected from the group consisting of chloro, bromo, and fodo.
{00595] In some embodiments of the compounds of formula IV:
R* is selected from the group consisting of tert-butyl;
R’ is selected from the group consisting of hydrogen, hydroxy, and mcthoxy;
X' is selected from the group consisting of bromo and iodo; and
%" is selected from the group consisting of bromo and iodo.
[00396] In some embodiments of the compounds of formula IV:
R is selected from the group consisting of tert-butyl;
R® is selected from the group consisting of hydroxy and methoxy;
%! is selected from the group consisting of chlore, bromo, and iodo; and
X7 is selected from the group consisting of chloro, bromo, and iodo.
{06367 In some embodiments of the compounds of formula IV:
R’ is tert-butyl;
R® is selected from the group consisting of hydroxy and methoxy;
X' is selected from the group consisting of chloro, bromo, and iodo; and
%7 is selected from the group consisting of chloro, bromo, and iodo.
[80598] In some embodiments, the compound of formula IV is selected from the group consisting of

i i \\‘/I BY\(\(BI Cl Cl

ra O/ s o o

av-n (IV-Br) (1v-Cp
) | , and

00599 The discussion below provides instructions for the preparation of starting compounds of formula

¥V (and salts thereof).

L. Methods for Preparation.
[6060061 This {nvention also is directed, in part, fo a process for preparing compounds of formula Y1 The
process comprises reacting a compound of formula I with 2 compound of formula IV in the presence of

(i) copper (1) salt catalyst and (i) nitrogenous hetercaryl ligand:
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[00601} In the above process, RY, R?, B, R, R®, X', and X are as discussed above.

[60662] Applicants have discovered that the process generally results in the substitution of the N
hydrogen of uracil derivative compound IX¥ thus resulting in intermediate compound I, When X7 in
mtermediate compound ¥ is chiore, bromo, or iodo, then compound 1X is is suitable for subsequent
reaction {e.g., Suzuki coupling with an appropriate boronic acid or boronate ester) to provide compound
of formula L. In other words, when X7 in intermediate compound IX is chloro, bromo, or iodo, the above
process i3 suitable for preparing compounds of formula ¥ as well,

[80603] In some embodiments, compound HY is uracil, and compound IV corresponds in siruchire to a
compound selected from the group consisting of compound ¥V-¥, IV-Br, and IV~Cl, with compounds ¥V~
¥ and IV-Br typically resulting in better yield than compound I¥V-CL

[60604] Suitable Cu(l) catalysts include, for example, Cul, CuBr, CuCl, Cuy0, and CH:C(OYOCu, 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.

[806065] 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 cestum salts (e.g., KoCO,, KsPOy, CsC04, NayCQ;). In some embodiments, the base is
selected from the group consisting of potassinm salt and cesium salt. In some such embodiments, the salt
is selected from the group consisting of KPP0, and Cs,COs. In some embodiments, the base comprises a
potassium salt. In some such embodiments, the potassium sait is K;COs. In other such embodiments, the
potassium salt is KsPOy. In some embodiments, the base comprises a cesium salt. In some such
embodiments, the potassium salt is CspCOs.

160606] Typically, the process is conducted in the presence of a solvent, Suitable solvents imclude, for
example, dimethylsulfoxide (DMSQO), dimethylformamide (DMF), and acetonitrile (MeCN). Tn some
embodiments, the solvent s DMSO.

[80607) Typically, the process is conducted at a temperature of from about 40 to about 130°C.

{00608 In some embodiments, the nitrogenous heteroaryl ligand comprises 8-hydroxyquinoline. In other
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embodiments, the ligand comprises 2-{2-pyridyl)-benzimidazole. In yet other embodiments, the ligand

comprises a picolinamide compound corresponding in structure to formula V:

O
“ RY7
N2
2 Ats

(00609 In formula V, RY, R™ R® R¥ RY R and R" are independently selected from the group
consisting of hydrogen, C,.s-perflucroalkyl, Cyy-alkyloxy, Cya-haloalkyl, chlore, or cyano. In some
embodiments, Ru, r* RY RY RY, Rm, and RY are independently sefected from the group consisting
of hydrogen, methyl, methoxy, trifluoromethyl, chloro, and cyano. In some embodiments, the ligand of
formula V comprises N-(4-cyanophenyl)picolinamide. In other embodiments, the ligand of formula V
comprises N-(2-cyanophenyl)picolinamide,

[86618} In some embodiments, the process comprises (a) preparing a compound of formula IV; and (b)
reacting a compound of formula ¥ with a compound of formula IV in the presense of (i) copper (I) salt
catalyst and (if) nitrogenous heteroary! ligand, optionally in the presencs of inorganic base.

[06611] Compound of formmia IV-1 can be prepared by, for example, converting 2-tert-butylphenol into
2-tert-butyl-4,6-dilodophenol (by, for example, reacting it with Nal and NaOC}), and then converting the
2-tert-butyl-4,6-dijodophenol into 1-tert-butyl-3,5-dilodo-2-methoxybenzene (by, for example, treating it
with CHal in the presence of a base, such as, for example, NaOH).
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{00612} Compound of formula IV-Br can be prepared by, for example, converting 2-tert-butylphenol into
2 A-dibromo-6-tert-butylphenol (by, for example, reacting it with 1,3-dibromo-5,5~dimethylimidazo-
lidine-2,4-dione), and then converting the 2,4-dibromo-6-tert-butyiphenol into 1,5-dibromo-3-tert-butyh
2-methoxybenzene (by, for example, treating it with CHiT in the presence of KOtBu).

[68613] Additiona! information about the preparation of compounds of formulas ¥ and T (and their salis)
is provided in the general discussion and/or specific syuthesis examples below. In the discussion below,
rYRY R RS RS L RA RE RS RE RS RE RE, RS, RY RL R RE XY, and X have the meaning

discussed above unless otherwise stated.
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{88614} Compound (1-1}, wherein R is, for example, hydrogen or -CO,Me, and R 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 fo about 5h to provide compound {12},
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
zbout 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, ethy! acetate, ethanol, or hexane at or near

ambient temperature over a period of about | 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, ammonfum chloride or dilute hydrochloric acid at reffux
temiperatures 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(Il) chloride in the presence of hydrochloric acid in such solvents as, for
example, water and methanol or mixtures thereof.
180615} Compound (1-2) may be modified ptior to reduction. For example, treatment of compound {1-2),
wherein R’ 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
zs, for example, acetic acid at or near ambient temperature over a period of about 2 to about 16h to
provide compound {1-4), whercin X' is bromine, Modifications may be introduced at the phenol moiety
in compound (3-4), For example, the phenol may be alkylated with alkyl halides (e.g., methyl iodide),
alkyl sulfates (e.g., methyl sulfate), alkenyl halides {e.g., allyl bromide), alkyny] halides (¢.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 § to about
35°C over a period of about 1 to about 24k o provide compound (1-5), wherein R’ 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 methy! ether, or mixtures thereof iy a
sealed tube at or near room temperature over about & to about 24h. Compound (1-5) may subsequently be
reduced to compound (1-6) using the iron powder or tin(Il) chioride conditions described above. An
alternative reduction procedure employs hydrogenstion st approximately 1 atmosphere pressure with a
catalyst such as 5% platinum on sulfided carbon in a solvent such as methanol. Protection of the resultant
aniline of compound (1-6) with, for example, a t-buty! carbamate can be achieved by freatment 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 [ 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
ikylate the phenol of compound (3-2) using, for example, the conditions described above fo obtain
compound (3-8). Compouvnd (1-8) is transformed into compound (31-9) using, for examyple, one or more
of the appropriate reduction conditions described above.
66617} Another modification of the phenol group in compound (1-2) is sulfonylation to furnish
compound (1-8), wherein R is alkylsulfonyl, carbocyelyisulfonyl, or haloalkylsulfonyl, Sucha

compound may be prepared by exposing compound (3-2) to sulfony! chlorides such as, for example,
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methanesalfonyl chloride, cyclohexanesulfonyl chloride, benzenesuifonyl chloride, or 3-chloropropane
sulfory} chloride in the presence of a base such as, for example, triethylamine, diisopropylethylaruine, or
pyridine in a solvent such as, for example, dichloromethane 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,
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[00618] Aniline {2-4) can be prepared through use of the Curtius rearvangement. To this end, compound
(2-1), wherein R is not amino, can be treated in refluxing thionyl chloride with a catalytic amount of
dimethylformamide for about | to about 4h to obtain acid chloride (2-2), Treatment with thiony! chioride
at the reflux temperature in solvents such as, for example, chioroform or toluene also furnishes compound
(2-2). Compound (2-2) can be reacted with an aqueous solution of sodivm azide in a solvent such as, for
example, acetone over about 1 to about 8h to provide acyl azide {(2-3). Compound (Z-3) can then undergo
a Curtins 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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[80619] Compound (3-1), wherein R'® is, for example, hydrogen, bromine, jodine, or -CO,Me, 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).
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J00628] Compound (4-2) can be prepared from compound (3-1) dissolved in solvents such as, for

g

/"’._....

example, dimethylformamide or dimethylacetamide by the addition of a benzene sohution of (E)-3-
methoxyacryloyl isocyanate (prepared as described by Santana, L, et al. 1. Heterocyclic Chem. 1999,
36, 293-295.) at a temperature of about -40 to about -15°C under an inert atmosphere and then warming
1o 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, compound (4-2) can
be cyclized to uracil {(4-3) under the basic conditions described by Ueno, Y.; etal. J. Org. Chem.
70:7925-7935 (2005},
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{00621} Compound (5-1) can be hydrolyzed with 2 base such as, for example, sedium hydroxide, lithium
hydroxide, or potassiom 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. Acidification with a dilute agueous acid supplies compound (5-2)
where the ester has been hydrolyzed and the terrahyrdopyrimidine ring opened.

[00622) Cyclization of compound (53-2) to compound (8-3) can be accomplished by treatment with a
strong acid such as, for example, concentrated hiydrochloric acid in a teruperature range of about 9@ to
about 120 °C over a period of about 1 to abont 3h. Compound (5-3) can be treated in refluxing thionyl
chloride, with or without a catalytic amount of dimethylformamide, for about 1 1o about 4k to deliver acid
chioride (5-4). Treatment with thiony! chioride at the reftux temperature in solvents such as, for example,
chioroform or toluene also furnishes compound (5-4).

1006231 Compound {5-4) can be treated with an amine or the corresponding salt (5-5) in solvents such as,
for example, dioxane, dimethy Hformamide, dimethylacetamide, or dichloromethane optionally in the
presence of & base such as, for example, pyridine, tristhylamine, or ditsopropylethylamine at temperatures
ranging from at or near ambient to about 100 °C for between about I and about 24k o provide compound
{5-6).

{60624] Alternatively, compound {5-3) can be converted directly to compound (5-6) by reacting with an

equimolar amount of amine (5-5) with a coupling reagent such as, for example, bis(2-0x0-3«
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oxazolidinyl)phosphinic chloride (BOPCI), O-(7-azabenzotriazol-1-y1}-N,N,N’,N’-tetramethyluronium
hexafluorophosphate (HATU}, or O-benzotriazol-I-yI-N, NN’ N'-tetramethyluronium tetrafluoroborate
{TBTU) along with a coupling auxiliary such as, for example, 1-Hydroxy-7-azabenzotriazole (HOAT) or
-hydroxybenzotriazole hydrate (HOBT) in the presence or absence of a base such as, for example, N-
methyl morphotine, diisopropylethylamine in soivents such as, for example, tetrahydrofuran, N,N-
dimethylacetamide, N,N-dimethyformamide, pyridine, and chloroform. Typical reactions can be carried

out at between about 0 to about 65°C or may be carried out in a microwave reactor to facilitate coupling,

SCHEME 6

[086625] Compound (6-1) can be converted to compound (6-5) using the transformations described in

Scheme 5 above.
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[06626} Compound {7-1) may be converted to acyl azide {7-2) in a two-step process. First, compound (7-
1) can be freated in refluxing thiony! chloride with or without a catalytic amount of dimethyl-formamide
for about 1 to about 4k to deliver the corresponding acid chloride. Treatment with thionyl chloride af the
reflux temperature in solvents such as, for example, chloroform or toluene also furnishes the desired acid
chioride. The acid chloride can be reacted with an aqueous solution of sodium azide in a solvent such as,
for examptle, acetone over about 1 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 hydrotyzed 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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{08627} Compound (8-1) can be activated for nitration by removal of the methyl group with BBr; initially
added at about 0 °C and then refluxed 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 10h at or near ambient temperature to supply compound (8-3).
Compound (8-3) is then converted fo the corresponding methy! ether {8-4) by treatment with a solution of
(trimethylsifyl)diazomethane in tetraliydrofuran in a solvent such as, for example, methanol or a mixture
of methanol and tetrahydrofuran at or near ambient temperature over about § to about 24h. Compound
{8-4) may be reduced to compound (8-3) using a sef of reduction conditions deseribed 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.



ScrEME9

soc,

R* COLH

»B

O A 0

36 5
R®" " P(OBt) =2

R2 JH g
I‘“ 1 . S /L (9-5)
RZ N/L\i‘() ($"4) RS N G
(9-3} [ NS RE
RE N TfH R s
RS 0 RS

[06628] Compound (9-1) can be treated in refluxing thiony! chloride for about 1 to about 4h to obtain acid
chloride (9-2). Treatment with thiony] chicride at the reflux temperature in solvents such as, for example,
chioroform or toluene also furnishes compound (9-2), Compound (2) is converted to the corresponding
aldehyde (9-3) by reduction with lithium tri--butoxyaluminum hydride in a solvent such as, for example,
tetrahydrofuran at about -78 °C over from about | to about 8h. The reduction can also be achieved by
treatment with indium chloride and tributyltin hydride in the presence of friphenylphosphine in a soivent
such as tetrahydrofuran or toluene at temperatures from about -44 to about 0°C. Compound (9-3) can be
treated with compound (9-4) in the presence of a base such as potassium f-butoxide in a soivent such as
dichloromethane at or near room temperature over a period of about 1 to about 8h to provide compound
(9-5).

SCHEME 1D
Q 8
R% N,H R2 /h\N,.H
. 1 A BOHD), Pao
RrE
" N7 Yo (19-2) RN

R X R4W\I{5

RS (30-1) w3
[60625] Compound (18-1), wherein X’ is halo {e.g., bromine, iodine) can undergo a Suzuki reaction with

vinyl boronic acid (16-2) 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, potasstum phosphate,
potassium -butoxide, sodium carbonate, cesium carbonate, and cesium fluoride. Examples of catalysts
include, for example, tris(dibenzytidineacetone)dipaliadinm (0), palladium acetate, bis(triphenyl
phosphine)palladium (IT) chioride, tetrakis(triphenylphosphine)palladium, dichloro[1,1'-bis(di-tert-
butylphosphino)ferrocene] palladivm (IT), or dichloro[1,1%bis(diphenylphosphino)ferrocene] palladivm
(IT) 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,
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[86630] Compound {11-1) can be converted to compound (11-2) by treatment with diazomethane in a
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.
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[66631] Compound {9-3) can be treated with dimethyl 1-diazo-2-oxopropylphosphonate (prepared as
described by Ohira, S., Syn. Comm. 19:561-564 (1989)} in the presence of & base like potassium
carbonate in a solvent such as, for example, methanof for about 8 to about 24h at or near room
temperature to supply alkyne (12-2). Compound (12-2) is then treated with R%-X", wherein X is iodine,
bromine, or —O-triflate, in the presence of copper (I} iodide, palladium catalyst, base, and optionally
additional friphenylphosphine in an inert atmosphere fo provide compound (12-3). Suitable palladivm
catalysts include, for example, tris(dibenzylidineacetone)palladivm (0), palladium acetate,

bisttriphenylphosphine)palladium (II) chloride, or tetrakis(triphenyiphosphine)paliadium. Bases, which
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can be used, include, for example, triethylamine, diethylamine, diisopropylethylamine, potassivm
carbonate optionally in the presence of tetrabutylammonium bromide, and sodium bicarbonate. Solvents
that may be used include, for example, acetonitrile, dimethyiformamide, 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 afso provides compound (12-3).
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[00632] Compound (13-1), wherein X’ is bromine or iodine, can be reacted in an inert atmosphere with
(trimethylsilyDacetylene in the presence of a catalyst such as, for example, palladiurn
acetate/triphenylphosphine or copper fodide/bis(triphenylphosphine)palladium (If) chloride and a base
such as, for example, {riethylamine in a solvent such as, for example, toluene or acetonitrile to furnish
compound (13-3). The reaction can be heated to about 74°C 10 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, potassimn carbonate or sodium hydroxide in 2 solvent such as,
for example, methanol at ambient temperature. Compound (13-3) are reacted with compound (13-4),
wherein X2 is bromine or iodine, in the presence of copper (1) todide, palladium catalyst, buse, and
optionally additional triphenylphosphine in an inert atmosphere to provide compound (13-5). Suitable
palladium catalysts include, for example, tris(dibenzylidineacetone)dipalladium (0), palladium acetate,
bis(triphenylphosphine)palladivm (IE) chloride, or tefrakis(triphenylphosphinejpalladium. Bases, which
can be used, inclade, for example triethylamine, diethylamine, diisopropylethylamine, potassium
carbonate optionally in the presence of tetrabutylaramonium bromide, and sodium bicarbonate. Solvents
that may be used include, for example, acetonitrile, dimethylformamide, water, dioxane, and tetrahydro-
faran, or mixtures thereof. The reaction can be conducted from about 40°C to the reflux temperature of
the solvents for about 15 min to about 48h. Microwave heating at about 50°C to about 120°C from

between about 5 and about 15 min is an alternative heating process to provide compound (13-5),
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180633 Compound {11-1) is reduced o supply compound (14-2). Typical conditions for this reduciion
include using hydrogen at a pressure of about 1 to 2bout 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 12k,
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[60634] Compound (15-1) can be converted in a twe-step sequence to compound (15-2). The initial step
mvolves reduction of the aromatic nitro moiely 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 §0°C
in a mixture of solvents containing, for example, methanol, water, and tetrahydrofuran over about 1 to
about 12h. The second step comnsists 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,
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[60635] Aniline (16-1) and aromatic nitro compound (16-4), wherein X7 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 methanesulfony! 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 (trimethylsityl)acetylene in the presence of a catalyst such as, for example, paliadium
acetate, bis(friphenylphosphine)palladiom (II) chloride, bis(friphenylphosphinejpalladium (IT) chioride in
combination with copper(l} iodide and, when X? is bromine, triphenylphosphine, and a base such as, for
example, tricthylamine in a solvent such as toluene or acetonitrile at approximately 80°C.

[80636] Compound of formula (16-4) can be reacted in an inert atmosphbere with (trimethylsilyl) acetylene
in the presence of a catalyst such as, for example, bis(triphenyiphosphine)patladivm (I1) chloride/
copper(l) iodide and a base such as, for example, triethylamine in a solvent such as, for example,
acetonitrile at approximately 80°C 1o 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 mokety
with iron powder in the presence of 2 mild acid such as, for example, ammontum chloride or dilute
hydrochloric acid at temperatures from about 60 to about 80°C in a mixture of solvents containing, for
example, methanol, water, and tetrahydrofuran over sbout 1 to about 12h. The second siep consists of
exposure of the anifine, prepared in the first step, to methanesulfony! chioride in the presence of a base
such as pyridine in a solvent such as dichloromethane at or near ambient temperature.

1606637} Removal of the trimethyisilyl group of compound (16-3) is accomplished as described for the

prodoction of compound (13-3) in Scheme 13 above.
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{89638 Compound (17-1) can be mesylated to provide compound {(17-2) by treatment with
methanesuifony! 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 dimethy1 sulfide complex in a
solvent such as, for example, tetrahydrofuran at approximately about 0 to about 10°C to supply compound
(17-4). Compounds (17~2) and (27-4} can be combined with acetaldehyde in refluxing tetrahydrofuran.

Subsequent treatment with water at room temperature yields compound (17-5).
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[6663%] Carboxylic acid (18-1) can be reduced with boron tetrahydrofuran complex with heating to
provide aleohol (18-2). Compound {18-2) is converted to the corresponding bromide (18-3) with M-
bromosuccinimide and triphenylphosphine in solvents such as, for example, dichloromethane at room
temperature in several hours. Treatment of compound {18-3) with wiethyl phosphite at about 120°C for
about 1 o about 3h supplies compound (18-4). Compound (18-4) can be used for example to make

compound (9-5) as deseribed in Scheme 9.
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[60640] Benzaldehyde (19-1) can be treated with diethy! phosphonate in the presence of a base such as,
for example, sodium methoxide in a solvent such as, for sxample, methano! at room temperature to
provide compound (19-2). Compound (19-2) can be treated with N-chlorosuccinimide and
triphenyiphosphine in dichloromethane at room temperature 1o yield compound (19-3). Compound (19-2)
can also be reacted with (diethylamino)sulfur trifluoride (DAST) to supply compound (15-4).

{06641} Compound (39-1) can also be treated with p-toluenesulfonic acid and trimethy! orthoformate in
methanol at about 50°C to provide acetal (19-5). Compound (19-5) can be converted to compound (19-6)
by exposure to triethy] phosphite and boron irifluoride diethyl etherate at about -20°C to about ambient
femperatare.

180642} Compounds (18-3), (19-4), and {19-5) can be used for example to make compound (%-5) as

described in Scheme .
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{00643 Phenol (20-1), wherein R is other than amino, Is ireated with a source of electrophilic halide,
such as, for example, iodine monochloride to provide dihalogenated compound (28-2), wherein X' and 3¢
are independently bromine or iodine. Compound (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, methy! iodide in the presence of a base such as, for
example, potassium #-butoxide in a solvent such as, for example, tetrabydrofuran, or dimethyiformamide
also furnish compound (28-3). In yet another alternative, compound (28-2) can be methylated with
{trrimethylsilyl)diazomethane in a solvent such as, for example, t-butyl methyl ether, Compound (26-3)
can be reacted with uracil, ligand (28-4), copper (1) iodide, and potassium phosphate in dimethy!
sulfoxide at about 40°C to about 100°C to supply compound (20-%},

{06644} For example, when in compound (20-3), R* is tert-butyl, X' is iodo, and X is iodo or bromo,

150



compound (20-3) can be stirred with uracil and compound (20-4) in the presence of Cul and K,PO, 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 8§-hydroxyquinofine and 2-(2-pyridyl)-benzimidazole.
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[66645] 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 (23-3) may then be reduced using conditions known
to those skilled in the art to furnish the corresponding aniline (21-4},

60646} Tvpical conditions for this reduction nclude using hiydrogen at a pressure of about 1 to about 5
atmospheres in the presence of a catalyst such as, for example, paliadium or platinum on charcoal in a
solvent such as, for example, tetrahvdrofuran, ethyl acetate, ethanol, methanol, or hexane at or near
ambient temperature over a period of about 1 to about 12k, Dependent on the functional groups present,
an alternative reduction procedure may be more appropriate such as, for example, using ron powder in
the presence of a mild acid such as, for example, ammonium chloride or dilute hydrochloric acid at refiux
temperatures in a mixture of solvents containing, for example, methanol, water, and tetrahydrofuran over
about 1 to about 1Zh,

[006471 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 {o ambient temperature over the course of the reaction o

supply compound (21-3). The silyl ether protecting group is removed under conditions familiar to one
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skilled in the art. Por example, tetrabutylammonium fluoride in tetrahydrofuran at room temperature
transforms compound (21-8) to compound (21-6). The phenol group of compound (21-6) may be
sulfonylated with triffuoromethanesulfortic 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

(23-73. Compound (23-7) can be used as described in Scheme 12 to make compound (12-3),
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[60648} Compound (22-1) is converted to compound (22-2) in 2 two-step sequence. First, compound (22~
1) can be hydrolyzed with a base such as, for example, sodivm hydroxide, lithium hydroxide, or
potassium hydroxide in a solvent such as, for example, methanol, sthanol, or tetralrydrofiman, or mixtures
thereof. The resultant reaction mixture can be stirred for a period of about 6 to about 48h at ambient
temperature. Second, the intenmediate carboxylic acid is treated in refluxing thiony! chloride with or
without 2 catalytic amouat of dimethyiformarmide for about 1 to about 4h fo deliver acid chloride (22-2),
Treatment with thiony{ chioride af reflux temperature in solvents such as, for example, chloroform or
toluene also furnishes compound (22-2). Treatment of the carboxylic acid with oxalyl chioride in
dichloromethane with a catalytic amount of dimethylformamide also furnishes compound (22-2).
[66649] Compound (22-2) can be treated with an amine of the corresponding salt int a soivent such as, for
example, dioxane, dimethylformamide, dimethylacetamide, or dichloromethane optionally in the presence
of a base such as, for example, pyridine, triethylamine or diisopropylethylamine at temperatures ranging

from at or near ambient to about 100°C far between about 1 and about 24h to provide compound (22-4)



wherein R'! and R'? are independently hydrogen or RF, or taken together with the nitrogen to which they
are attached form a 5-6-membered heterocyelyl or a fused 2-ring heterocychyl.

[00658] Compound {22-2) is converted to the corresponding aldehyde (22-3) by reduction with lithium
tri-t-butoxyatuminum hydride in a solvent such as, for example, tetrahydrofuran at about -60°C to about -
78°C.
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[66651} Compound (22-3) can be converted to compound (23-2) wherein R and R™ are independently
hydrogen or R, or taken together with the nitrogen to which they are attached form a 5-6-membered
heterocyely! or a fused 2-ring heterocyclyl by treatment with an amine, N(R'Y(R™), in the presence of a
reductant such as, for example, sodium friacetoxyborohydride or sodium cyanoborohydride in a solvent
such as, for example, methanol, ethanol, dichloromethane, dimethiylacetamide, 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.

{80652] Compound (22-3) can also be converted to compound (23-3) by reduction with lithiam tri-z-

butoxyaluminum hydride in a solvent such as tetrahydrofuran at room temperature.
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[66653] Compound (23-3) can be converted to compound of formula (24-2) by treatment with thionyl

chioride in dichloromethane at room temperature. Compound (24~2) can be treated with a sodium

atkoxide, R™ONa, in a heated solution of the corresponding alcohol to provide compound (24-3), wherein

R" is hydrogen or RY,
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[60654] Compound (25-1) can be brominated by treatment with, for example, pyridinium hydrobromide
perbromide in a solvent such as, for example, acetic acid af or near ambient temperature over a pertod of
about 1 1o about 8h o 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 compeund (25-
3). Additional aliquots of t-butyl nitrite can be added 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 amamonium chioride.
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[66655] 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 formula (26-1) can be converted to
compound (26-2), wherein R is hydrogen or methanesulfony! (when excess methanesulfony] chloride is
used) by treatment with methanesulfonyl chloride in pyridine at approximately ambient temperature in
about 1 to about 8h.
[60656] 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(dibenzylidineacetone)dipalladium (0), ligand such as,
for example, tri-t-butylphosphine, and a base such as triethylamine in solvents such as, for example,
tetrahydrofuran, dioxane, or toluene at temperatures ranging from ambient to about 130°C.
[00657] Alternatively, compound (26-2) can be reacted with bis(pinacolato)diboron in the presence of a
catalyst such as, for example, Combiphos® Pd6, dichloro{1,1-bis(diphenylphosphino)ferrocene]
palladium (1) dichloromethane adduet, or palladium acetate in the presence of a ligand such as, for
example, 2-dicyclohexylphosphino-2'4.,6"trilsopropylbiphenyl (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 130°C to give compound (26-3).
{60658} Compound (26-3) can be converted to protected compound (26-4) by treatment with benzyl
chloroformate mitially at about 0°C in the presence of saturated aquecus 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 boronic acid pinaco] ester

(26-5) using the reaction conditions described above,
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[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, wis(dibenzylidineacetone)paliadium (0}, palladium
acetate, bis(triphenyiphosphine)palladivm (I1) chioride, tetrakis(triphenylphosphine)palladiom, or
dichloro[1,1'-bis(diphenylphosphinoYferrocene] palladivm (II) dichloromethane adduct; base such as, for
example, potassium carbonate, potassium phosphate, potassium f-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,
186660 Compound {27-3) can be transformed to compound (27-4) in a three-step process. The initial step
invelves removal of the t-butoxycarbonyl protecting group with an acid such as, for example,
triftuoroacetic 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.

{80661} Compound (27-58) can be obtained from compound (27-4) in a two-step sequence. First, the

156



rotecting 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 naphthy! amine can now be sulfonylated by treatment with
methanesulfonyl chioride in the presence of a base such as triethylamine in a sclvent {e.g.,

dichloromethane) at room temperature over about 20 min to about 4h.
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{606662] Compound (28-1), wherein each Z is independently N or CH, and RY is, for example, hydrogen,
-NHSO,Me, -N(SG;Me),, or methoxy can be coupled with compound (1-7) under Suzoki reaction
conditions to provide compound (28-2). Such conditions include, for example, use of palladium catalyst
such as, for example, tris(dibenzylidineacetone) palladium (0}, paliadium acetate,
bis(triphenylphosphine)palladium (II) chioride, tetrakis(triphenylphosphine)palladium, or dichloro[1,1'-
bis(diphenyiphosphinoerrocenelpalladium (JI} dichloromethane adduct; a base such as potassium
carbonate, potassium phosphate, potassium #-butoxide, sodium carbonate, cesivm carbonate, or cesium
fluoride; and solvent such as, for example, toluene, ethanol, water or tefrahydrofuran, or mixiures thereof
heated in the temperature range from about 40 fo about 130°C. The reaction is typically deoxygenated
with an inert gas such as nitrogen prior to heating. The heating may occur in couventional glassware, a
sealed tube, or in a microwave reactor over about 1 to about 24h.

{30663] Compound (28-2) can be transformed to comapound (28-3) in a three-step process. The initial steg
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 temperature over about 1 to about 24k, Subsequently, the uracil can be introduced as described in
Scheme 4.
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[88664] Compound (28-1}, wherein each Z is independently N or CH, and R" is, for example, hydrogen,
SWHSO,Me, -N(SO;Me),, or methoxy can be coupled with compound of formula (23-2), wherein X' is,
for example, bromine or iodine, under Suzuki reaction conditions to provide compound of formula (28-3).
Such conditions inchude, for example, use of palladium catalyst such as, Tor example,
tris(dibenzylidineacetone)palladinm (0), palladium acetate, bis(triphenylphosphine)paliadium (1)
chioride, tetrakis(triphenylphosphine) palladium , dichloro[1,1-bis(diphenylphosphino)ferrocene]
paliadium (1) dichloromethane adduct, or bis{(diphenylphosphino)ferrocene palladium (ID)
dichioromethane; base such as, for example, potassium carbonate, potassium phosphate, potassium f~
hutoxide, sodium carbonate, cesium carbonate, or cesium fluoride; and solvent such as. Tor example,
toluetie, ethanol, water, or tetrabydrofuran, 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 nifrogen prior
to heating. The heating may oceur in conventional glassware, a sealed tube, or in & microwave reactor

gver about | to about 24h,

SCHEny 36
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[66665] Compound (38-1), wherein X' is bromine or fodine, nis 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® Pdé,
dichloro{1,1"bis(diphenylphosphino)ferrocene]palladivm (II) dichloromethane adduct, or paliadium
acetate in the presence of a ligand such as 2-dicyclohexylphosphino-2',4',6 -triisopropylbiphenyl (XPhos),
and a base such as potassium acetate in solvents such as, for example, toluene, dioxane, tetrahydrofuran,
dimethylformamide or dimethyl suifoxide in temperatures from 60-130°C to give compound (38-2). The
reaction is typically deoxygenated with an ipert gas such as nitrogen prior to heating, The heating may
occur in conventional glassware, a sealed fube, or in a microwave reactor over 1 to 24h. Compound (30-
3) can be reasted with compound (38-2) to give compound (36-4) employing the conditions described in
Scheme 29.

[68666] Treatment of compound (30~4) with methanesulfonylhydrazide in solvent such as, for example,
tetrabydrofuran, methanol, or ethanol, or a mixture thereof at ambient temperature to about 100°C over a

period of § to 48h provides compound (38-5),
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108667] Compound (31-1) can be treated with hexamethylditin or hexabutylditin in the presence of a
catalyst such as, for example, bis(triphenylphesphine)palladium (I¥) chloride in a solvent such as, for
example, toluene or dioxane heated to about 50 to about 130°C to supply compound (31-2}. Comipound
(31-2) can be treated with compound (31-3) in presence of catalyst such as, for example, tris(dibenzy-
lidine acetonepalladium (0) and ligand such as tri(2-furyt)phosphine in solvent such as, for example,

toluene, dioxane, or fetrahydrofuran heated to about 40 to about 130°C 1o give compound (31-4).
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[60668] Compound (32-1} can be reacted with compound (32-2) under the Suzuki reaction condifions to

give compound {32-3), Treatment with methanesulfonyihydrazide as described in Scheme 30 provides

compound (32-4).
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18066%] Compound {33-1) can be reacted with compound (33-2) under Suvzuki 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 methanesulfonythydrazide to provide compound (33-5).
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[30670] 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 {342} can be converted to
compound {34-3) using iron powder in the presence of a mild acid such as, for example, ammonium
chioride or dilute hydrochioric acid at reflux temperatures in a mixture of solvents, such as, for example,

methanol, water, and tetrahydrofuran over about 1 to about 12h.
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[08671] Compound (35-1) can be reacted with compound (35-2), wherein Z' is O, S, or NH and R' is

hydragen, ~-NHSO,Me, or NO,, in the presence of charcoal exposed to air in solvent such as, for example,

R16

toluene heated from about 90 to about 110°C for about 24 to about 72h to give compound (35-3).
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{06672] Compound (36-1), wherein 72 is O or $, 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 chioride 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 min to about 12h. Compound (39-Z) 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.
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[00673] Compound (37-1) can be sulfonylated with methanesulfony! chioride in the presence of a base
like, for example, pyridine in 2 solvent such as, for example, dichloromethane at room temperature over a
period of about 8 to about 36h 1o give compound (37-2). Compound (37-2) can be reacted with {4~
methoxyphenylimethanethiol in the presence of a base such as, for example, potassium carbonate in a
solvent such as, for example, dimethyHormamide heated to about 0 fo 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 i solvent such as, for example, methanol, ethanol, water, and
tetrahydrofuran, or mixtures thereof over about 30 min to about 12k, Compound (37-4) can be
transformed to compound (37-5) in the presence of mercury(ll) acetate, anisole, and trifluoroacetic 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 (37-8) can be treated with compound (37-6} in the presence of p-toluenesulfonic acid and
triphenylphosphine in a solvent such as, for example, toluene heated to reflux for about 2 {o about 16h to

supply compound (37-7).

BCHEME 38

[60674] Compound (38-1), wherein X is bromine or iodine and Z° is O or 8, 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(pinacolato)diboron in the presence of a
catalyst such as, for example, Combiphos® Pdé, dichloro[1,1"-bis(diphenylphosphino)ferrocene]
palladium (1T} dichloromethane adduct, or palladium acetate in the presence of a ligand such as, for
example, Z-dicyclohexyiphosphino-2',4',6-triisopropylibiphenyl (3 Phos), and a base such as, for example,
potassium acetate in a solvent such as, for example, toluene, dioxane, tetrahydrofaran, dimethylform-
aride or dimethyl sulfoxide at a temperature from about 60 fo about 130°C to give compound (38-3).
Compound (38-3) can be reacted with compound (38-4) to give compound (38-3) under Suzuki reaction
conditions. Such conditions include, for example, use of a palladium catalyst such as, for example,
dihydrogen dichlorobis(di-t-butylphosphinito-KP)palladate(2-}, tris(dibenzylidineacetone) palladium (0},
palladium acetate, bis(triphenyiphosphine)palladiom (I} chioride, tetrakis (friphenylphosphinejpalladium,
or dichloro{1,1-bis(diphenylphosphino)ferrocene] palladium (11} dichloromethane adduct; a base such as,

for example, potassium acetate, potassium carbonate, potassivm phosphate, potassinm t-butoxide, sodium
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carbonate, cesium carbonate, or cestum fluoride; and solvent such as, for example, toluens, ethanol, water
or tetrahydrofuran, or mixtures thereof heated in the temperature range from about 40 to about 130°C.
[00675] Compound (38-3) can be treated with hydroxylamine 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).

EXAMPLES
[80676] The following examples are merely illustrative, and not limiting to this disclosure in any way.
180677} Example A. Preparation of (E}-N-(3-tert-butyl-5-iodo-4-methoxyphenylcarbamoyl)-3-methoxy
acrylanide.
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[60678] Part A, Preparation of 2-tert-butyl-4-nitrophencl.
[60675] To a vigorously stirred solution of 2-tert-butylphenol (10g, 66.6mmol} in heptane (67mi) was
added 2f a fast drip a solution of 70% nitric acid {4.25mi, 66.6mmol) diluted with water (4.25m!). 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
zocoa colored powder that was dried to constant mass (4.65g, 35.6%).
[006808] Part B. Preparation of 2-tert-butyl-6-iodo-4-nitrophenol.
1006811 To the product from Part A (4.5g, 23.05mmol) dissolved in MeOR (320ml) and water (30mL)
was added iodine monochloride (1.155ml, 23.05mmol) drop wise over a period of 10min. The mixiure
was stirred for 2h and diluted into 1L of water and allowed to stand overnight. The solid material was
collected by filtration and washed 3x50mL with water and dried under vacwom overnight 1o give a fan
solid {7.14g, 96%).
{80582 Part C, Preparation of 1~tert-butyl-3-iodo-2-methoxy-S-nitrobenzene.
1866837 To an ice bath cooled solution of the product from Part B (5.5g, 17.13mmol) in MTBE (15mi) in
a 50mL pressure vessel was added 2.0M TMS diazomethane (12.85ml, 25.7mmol) followed by drop-wise
addition of methanol (1.0mL) resulting in calm bubbling. The vessel was sealed and stirred at room
temperature for 16k, cooled and the pressure was released. The solution was partitioned between EtCAc
and water. The organic layer was washed with 1,0M HC, saturated potassitun carbonate solution, and

saturated NaCl, The organic layer was dried over sodinm sulfate, filtered and concentrated to give a red
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oil that was used without purification (54g, 84%).

[00684] Part 3. Preparation of 3-tert-butyl-5-iodo-4-methoxyaniline.

[B0685] A mixture of the product from Part C (5.80g, 17.3Immol}, ammonium chloride (1.38%g,
26.0mmol), and iron (4.83g, 87mmol} in THE/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 o give 4 brown oil (5.28g, 100% yield).

[00686] Part . Preparation of (B)-N-(3-tert-butyl-5-iodo-4-methoxyphenylcarbamoy)-3-methoxy
acrylanide.

{08687] To a sofution of the product from Part E (3.05g, 10mmol) in DMF (50ml) at -20°C under Ny was
added at a fast drip a 0.4M solution in benzene of (£)-3-methoxyacryloyl isocyanate (50.0ml, 20.00mmol,
prepared by the method of Santana et al., I, Heterocvelic Chem. 36:293 (1999). The solution was stirred
for 1Smin at -20°C, warmed to room temperature {or 45min and diluted into EtOAc. The EtOAc layer
was washed 4 x 300mL with water, 2 x 100mL with brine, dried (Na>SO4) and concentrated to a brown
solid. The residue was triturated in EtyO/hexane 1o 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-methoxyphenylydihydropyrimidine-
2,4(1H 3 H)-dione,
O
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[00688] To a suspension of the product from Example A (2.46g, 5.69mmol) in ethanol (50mi) was added
a solution of 5.5mL of H,SOy in S0mL 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, $0%).
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[60690] Exaraple C. Preparation of 1-(3-tert-butyl-5-iodo-4-methoxyphenylpyrimidine-2,4{1H 3H)-

dione.
154
Re
N [ N
S o
T

[086691] Part A. Preparation of 2-tert-butyl-4 6-diiodophenol.

606921 A solution of 2-tert-butyiphenol (20.0g, 133mmol) in methanol (266mL} was freated with sodium
hydroxide pellets (6.39g, 160mmol). The mixture was stirred until all the sodinm hydroxide had
dissolved and was then cooled in an ice-salt bath to -2°C.  Sodium iodide (15.0g, 100mmol) was added
and 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 60g (400mmol) of sodivm 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 16mL of the 180mL {otal sodium hypochlorite solution measyred out. With continued
cooling at ca. 2°C, a solution of sodium thiosulfate pentahydrate (20g) tn water (100mL) was added drop
wise over 20min. Afier addition, the solution was acidified to pH 3 by drop wise addition of concentrated
bydrochloric acid {ca. 35mL required of 40ml. placed in 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
possibie, and dried In a vacuum oven at 50°C for [8h. These procedures afforded the product (49.61g,
93%) as a tan solid.

{08653 Part B. Preparation of -tert-butyl-3,5-diiodo-2-methoxybenzene,

[60654] A solution of the product from Part A (20.0g, 49.7mmol) in acetoune (140mL) was treated with
methy! iodide (3.9mL, 8.83¢, 62.2mmol) and 50 % (w/w) sodiim hydroxide solution (3.02mL, 4.58g,

57 2mmol) followed by stirring at ambient temperature for 48h. The mixtare was concentrated in vacuo
to a volume of ca. 50-60mL, followed by dilution with heptane (80mi.) and water (30mL}. The lavers
were separated and the organic layer was extracted with saturated sodium chloride solution, Drying
(N2;50;) and concentration in vacuo afforded the product (20,59g, 99%) as a light vellow oil,

[66655] Part C. Preparation of 1-(3-tert-butyl-S-iodo-4-methoxyphenyl)pyrimidine-2 4(1 H,3H-dione.
[00696] A suspension of the product from Part B (12.04g, 28.9mmol), vracil (3.8%g, 34.7mmol), N-(2-
cyanophenyljpicolinamide (1.29g, 5.79mmofl) and tribasic potassium phosphate {(12.9g, 60.8mmol) in
DMSO (181ml) was degassed by nitrogen sparge for | . The mixture was then treated with copper (1)

todide (551mg, 2.8%mmol} and degassing was continued for another 10min. The mixture was then
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warmed at 60°C for 18h. The mixture was then poured into water (600mL) and acidified to pH 3 by
addition of 4N hydrochloric acid solution. The mixture was diluted with ethyl acetate, and the organic
tayer was extracted with water (3x}, saturated ammonivm chloride solution (1x) and saturated sodium
chloride solution. The solution was dried and treated with (3-mercaptopropyl) 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 dryingina
vacuum cven at 50°C for 2h, these procedures afforded the product (2.75 g) as a white solid.  The mother
Heuors were coneentrated in vacuo to afford an amber solid. This material was chromatographed over a
Flash 65 silica gel cartridge, eluting with 20-100 % ethy! acetate in hexanes. These procedures afforded a
nearly white solid, which was triturated with ether-hexanes and collected by filtration. After drying ina
vactum oven for 3h, these procedures afforded another 4.31g of the product as & white solid. Total yield:
7.06g (61 %),

[00697] Example D. Preparation of 1-(3-terr-Butyl-S-iodo-4-methoxyphenyDpyrimidine-2,4(1H,3H)-

dione.
"
O NYO
\I\;/N ‘ SN i
|
P O/

{¢0698] Part A. Preparation of 2-fert-butyi-4,6-diiodophenol.

{00699] 2-tert-Butyiphenol (89.95g, 665.36mmol) was dissolved in 1250mL methanol and converted to
the corresponding phenoxide with 31.96g (799.0mmol, 1.2equiv.) of sodium hydroxide by stirring the
sodium hydroxide peliets at room temperature, and then cooling the reaction mixture in an ice/salt bath.
Sodium fodide (299.34g, 1997.07mimol, 3.0equiv.) and 8.3% bleach {1265.83g, 1411.39mmol, 2.1equiv.}
were added to the cold reaction solution in four equal portions, the bleach being added while keeping the
reaction mixture gt <0°C. 500ml. of 20% (w/w) sodium thiosulfate solution was added over an 18-
minute pericd, with the temperature rising from -0.6°C 10 2.5°C.  The pH of the reaction mixfure was
adjusted to approximately 3 by adding 197.5mL of conc. HCI over a period of 97min with the reaction
temperature going from 1.2°C 10 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 funme] under vacuum overnight (approximately 15h)
to yield 289.33¢ (potency adjusted yield = 254.61g) of the title product.

[06700] Part B. Preparation of 1-ferf-butyl-3,5-dijodo-2-methoxybenzene.

167



[06761] The product from Part A (93%assay, 21.6g, 50mmol} was dissolved in 140mL of acetone.
Methy! fodide (4.2mL, 67.5mmol, 1.35equiv.) was added, followed by 50% agueons sodium hydroxide
(5.0g, 62.5mmol, 1.25equiv.). The reaction was stirred overnight, then concentrated to approximately 50-
&60mL. 80ml. of heptanes was added followed by S0mL of water, and the layers were shaken and
separated, and the aqueous layer was back extracted with 20mal of heptanes. The organic layers were
combined and washed twice with 30mL each of 10% aqueous NaCl to afford 91.1grams of 2 heptane
solution, which assayed to 19.1g of the title compound,
[06702] Part C. Preparation of 1-(3-terr-Butyl-5-iodo-4-methoxyphenypyrimidine-2,4(1 H,3H)-dione.
{07033 Uracil (33.3¢, 297mmol, 1 2equiv.), KsPO, (106g, 560mmol, 2.1equiv.}, Cul {4.6g, 24.2mmol,
0. 1equiv.}, and N-(2~cyapophenylpicolinamide (6.4g , 28.7mmol, 0.12equiv.) were charged to a flask and
inerted with argon. The 1-ferg-butyl-3,5-diiodo-2~-methoxybenzene was solvent switched into MeCN,
dissolved in 1L DMSO and sparged with argon and added to the solids. The reaction was heated to 66°C
for 16h. After cooling, the reaction was diluted with 2L EtOAc and washed with 2,61 water (back
extracted with 3 x 1L EtOAc). The combined organic layers were washed with 2 x 1L of 0.25M
CaDAc), then 2 x 830ml. 15% NHCI then 800mL brine. The organic layer was then concentrated and
chased with 1L 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 330mL of 85:15 v/v
heptanes:BtOAc to yield after drying 66.9g (70% yield) of the product as a white solid,

1607041 Example B. Preparation of N-(6-(3-fert-Butyl5-(2 4-dioxo-3 4-dibydropyrimidin-1(2H)-y[)-2-
methoxyphenylnaphthalen-2 ~y¥}meth&nesuifonamide.

NHS0,CH,
I/N\‘/\/(Ij

{00765] A solution of 100mL of water and 300mL of THF was sparged with nitrogen and then
transferred via canula and nitrogen pressure to a flask containing 19.9965g (49.96mumol) of the product
from Exaruple B, 20.8234¢ (59.97mmol, 1.20equivalents) of N-(6-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yDnaphthalen-2-yl)methanesulfonamide, and 21.8711g (103.03mmol, 2.06equivalents) of
potassium phosphate which had been purged with nifrogen. The resulting solution was again sparged
with nifrogen.

[06706] THF (100mL) was sparged with nitrogen and then transferred via canula and nitrogen pressure to
a flask containing 462.8mg (0.5 lmmol, 0.01equivalents) of Pdydbay and 735 .8mg (2.52mmol, .05
equivalents} of 1,3,5,7-tetramethyl-6-pheny!-2,4,8-trioxa-6-phosphaadamantane, which had been purged
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with nitrogen. The resulting solution was again sparged with nifrogen.

[68787] 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 nader
positive nifrogen pressure. A sample of the reaction was taken the following moming. HPLC of the
sample showed 0.28 PA% iodouraci] starting material, 76.8 PA% product, and 5.2 PA% boronate,
[06788] The reaction was cocled to room temperature and washed, in three portions, with a solution of
5.84g of L-cysteine and 81.4¢g of sodium chloride in S50ml. of water which had been sparged with
nitrogen. The THF solution was filtered through a celite pad. The pad was rinsed with 100mL of THEF,
which was combined with the original THF solution. The THF solution was concentrated on the rotary
evaporator to 136g. To the white shurry was added 405ml, of ethyl acetate with good agitation. The
slurry was filtered after stirring overnight. The wet cake was washed with 2X350ml. of ethyl acetate. The
solid, an ethyl acetate soltvate, was dried in the vacuum oven at 50°C. It weighed 25.49g.

FB0749] The solid and 8.7g of 3-mercaptopropyl derivatized silica gel was stirred in 560ml, 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 acetats, The solid
which precipitated was filtered and dried, yielding 9.13g of product. This solid was combined with the
original solid and shuried in 100mL of 200 proof 3A ethanol. It was filtered and dried in the vacoum

oven at 50°C to give 20.74g of product.

[60710] Example ¥. Preparation of (E}-N-(4-(3-tert-butyl-5+(2,4-dioxo-3 4-dihydropyrimidin-1(2H)-y1)-
2-methoxystyryDphenylmethanesulfonamide.

V7-

O / e
TP {5
K3p04
O NHSO,Me 0°C NHSO,Me

{00711} The boronic acid {96% potency) (3.75g, 15.6mmol, 1.2eq), product from Exampie B (5.0g,
12.5mmol), Cytec igand (175mg, Smol%), Pd2{dba)3 (46mg, 0.4mol%) and potassium phosphate (5.25¢,

2.5 Ommol, 2eq.) were charged to 2 3 neck RB flask. The solids were purged with nitrogen for 10min.

9 HO_ /01-1 o O ru\”“

75mL. 4:1 THF water was sparged 10min and charged to the flask. The mixture wag stirred to dissolve



the solids followed by heating the mixture at 50°C in darkness overnight. HPLC showed the reaction was
not complete after stirring overnight (~ 2% iodouraci! remained). The reaction mixture was dituted wit
375mL DCM and 250mi 10% citric acid. The misture 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% NaHCO; for
30min which changed the DCM layer color from crange to yellow, Repeated the 0.6g L-cysteine in
250mi 5% NaHCO3 for 30min treatment followed by 2 250ml 5% NaHC(; wash, and a 250ml 10%
NaCl wash. The DCM layer was treated with 2gm thiourea silica for 30min. Added 1gm carbon to
decolorize mixed Smin and filiered 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 192ml DCM and 9mil, MeGH. They never completely dissolved. 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 of 230ml heptane was added. The
product was filtered. Filtrate was measured at 1.2 1mg/mL at 210nm and 1.35 at 220nm, which equals a
522-582mg loss in the Bquors or 9-10% loss vs. theoretical, The wet cake was washed with 50ml of a
27m! Heptane:22mi DCM: 1ml MeOH mixture. The wash contained 0.5mg/mL product or 25mg {0.4%
vs, theoretical). Product yvield 5.22gm (88.9%), purity 99.2%PA. Todouracil was removed in the
crystallization. Samples were submitted to solid state for analysis and analytical for Pd derermination.

NMR did not show any residual solvent.

[8¢712] Example 1. Preparation of (E)-N*-{(3 -ert-butyl-5°-(2,4-dioxo-3,4-dilydropyrimidin-1{2H)-y1)-
2’ -methoxybiphenyl-4-yDmethylene)methanesulfonohydrazide (compound IB-L0-1.1),
_NHSO,CH;
N

f08713] Part A. Prepacation of 2-tert-butyl-4-nitrophenol.

1887141 To a vigorously stirred solstion of 2-tert-butylphenol (10g, 66.6mmol) in heptane (67mi) 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 Zh. 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 fo constant mass (4.65g, 35.6%).

{607151Past B, Preparation of 2-bromo-6-tert-butyl-4-nitrophenol.

[08716] A solution of the product from Part A (1.0g, 5.12mmol) in glacial acetic acid (10.25mL) was



treated portion wise with pyridine hydrobromide perbromide (1.80g, 5.63mmol) followed by stirring at
room temperature for 2h. Additienal pyridinium hydrobromide perbromide (3.80g) was added in two
portions and after another 3h of stirring, the reaction was complete, The mixfure was poured into ice
water, and the mixture ireated with a small amount of sodium sulfite. The resulting solid was filtered and
dried under vacuum to give the title compound as a brows solid (1.40g, 100 %).

{00717 Part C. Preparation of 1-bromo-3-tert-butyl-2-methoxy-5-nitrobenzene.

[68718] A solution of the product from Part B (1.40g, 5.1 lmmol} in 10:1 t-butylmethylether-methanol
(25.5mL) was treated with 2,0M trimethylsityldiazomethane in ether {(5.1mL, 10.2mmol), 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 vellow ofl (1.36g, 92 %),

[69719]Part B, Preparation of tert-butyl 3-bromo-5-tert-butyl-4-methoxyphenylcarbamate.

[00728] A solution of the product from Part C (960mg, 3.33mmeol) in methanol (17ml.) was treated with
5 % platinum on sulfided carbon (100mg), followed by hydrogenation under balloon pressure for 3h, and
then filtered through celite and concentrated under vacuom to afford the 3-bromo-S-tert-butyl-4-
methoxyaniline as a vellow oil (§60mg, 3.33mmol, 100%). A solution of this material in THF ({7mL)
was treated with di-tert-butyl dicarbonate (800mg, 3.66mmol) followed by warming at reftux 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 fo give the title compound as a nearly white solid (890mg, 75 %).

{00721 Part E. Preparation of methyl 5°-(tert-butoxycarbonylamino)-3"-tert-butyl-2’~methoxy biphenyl-
4-carboxylate.

{00722} Toluene (2ml) and ethanol (2ml) were combined with the product from Part E (281mg,
0.78mmol), methy! 4~(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzoate (411mg, 1.57mmol) and 1M
sodium carbonate (0.78ml, 0.78mmol) and de-gassed for 20min with Ny, Tetrakis(triphenyl-
phosphinejpalladiom(0) (18mg, 0.016mmol) 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 cohumn
chromatography eluting with EtOAc/hexanes gave the title compound (182mg, 56%).

[60723] Part F. Preparation of methy! 5°-amino-3’-tert-butyl-2 -methoxybiphenyl-4~carboxylate.
{80724} To a solution of the product from Part ¥ (180mg, 0.43mmol) in CHyCh (4ml) was added
triflucroacetic acid (2ml). Stirred for 30min and concentrated under vacuum. Dissolved in EtOAc and
washed with 10% NaHCO, and brine. Dried over NasSQy, filtered and concentrated under vacuum o
give title compound (136mg, 100%).

[00725]Part . Preparation of 3*-tert-buty{-5’-(2,4-diox0-3,4-dihydropyrimidin-1(2ZH)-y}-2’-methoxy
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biphenyl-4-carboxylate.

[60726] To a solution of the product from Part ¥ (120mg, 0.38mmol) in DMF (2.5ml) at -25°C was
added drop wise, (E)-3-methoxyacryloy! isccyanate (1.34mi, 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 NaySQ,, filtered and concentrated under vacuum,
Purification by silica gel column chromatography eluting with EtOAc/hexanes gave (E)-methyl-3"-tert-
butyl-2’-methoxy-5"-(3-(3-methoxyacryloylureidojbiphenyl-4-carboxylate (105mg, 62%). Added
sthano! (3ml), H,O (3mi) and conc. HySO, (0.3mi) and heated at 100°C for 1h, Cooled, poured into H,O
and extracted with EtOAc. Dried over Nay80,, filtered and concentrated under vacuum. Purification by
silica gel column chromatography eluting with 2% CH;OH/CHCY; gave the title compound (73mg, 79%).
108727] Part . Preparation of 3"-tert-butyl-5"-(2,4-dioxo-3 4-dihydropyrimidin- [{ZH)-y[}-2"-methoxy
biphenyl-4-carbaldehyde.

[G0728] A solution of the product from Part G (T3mg, 0.18mmol) in dioxane (Iml) was treated with
0.5 LiOH (1mi, 0.36mmol} at room temperature for 1k, poured into IN HCY and extracted with EtOAc.
Dried over Na,SQO,, filtered and concentrated under vacunm to give 3’ -tert-butyl-5"-(2,4-dioxo-3,4~
dihydropyrimidin-1{2H)-y1)-2’-methoxybiphenyl-4-carboxylic acid {69mg, 98%). Dissolved in thionyl
chioride (2ml) and refluxed for 3h, cooled and concentrated under vacuum. Azeotroped twice with
toluene to give 3 -tert-buty{-5'~(2,4-dioxo-3,4-dihydropyrimidin-1 (2H)-y1)-2'-methoxybiphenyl-4-
carbonyl chioride (72mg, 100%) which was dissolved in THF (1.7ml) and cooled to —78°C. 1M lithium
tri-tert-butoxyaluminum hydride (THE) (0.19ml, 0.19mmo}) was added drop wise and stirring was
continued at ~78°C for Zh. Quenched with IN HCI (1mi) and warmed to room temperature, Added water
and extracted with EtOAc. Washed with 10% NaFHCG;, dried over NapSOq, fitfered and concentrated
under vacuum. Purification by silica gel column chromatography eluting with 1:] EtOAc/hexanes gave
the title compound {(23mg, 35%).

{60729 Part 1. Preparation of (B)-N"-((3’-tert-butyl-5-(2, 4-dioxo-3,4~dihydropyrimidin- 1 {2H)-y1)-2"-
methoxybiphenyl-4-ymethylene)methanesulfonohydrazide.

{08730 A solution of the product from Part B (23mg, 0.06mmol) in CH;OH (0.3m}) was treated with
methanesulfonohydrazide (7. 7mg, 8.07mmol) at room temperature for 1h, warmed to 35°C for 2h, cooled
and concentrated under vacuum. Purification by silica gel column chromatography eluting with 5%
CH,OH/CHCI; gave title compound (14.8mg, 52%). 1H NMR (300 MHz CBCIS) ppm 1.44 (s, 9 H) 3.21
(5,3 1) 332 (5,3 H) 5.82 (d, J=8.09 Hz, | H) 7.14 ~ 7.24 (m, 1 1) 7.35 {d, J=8.09 Hz, 1 H) 7.61 (d,
J=8.46 Hz, 2H) 7.75(d, =8.46 Hz, 2H) 7.79 (5, 1 F1} 7.87 (5, 1 H) 8.21 {br s, L H), MS (BSI+) m/z 471
(M+H)+
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[667731) Example 2. Preparation of (E)-N'-((3'-tert-butyl-5'-(2,4-dioxotetrahydropyrimidin-1(2H)-y1)-2"-
methoxybiphenyl-4-ylimethylene)methanesulfonohydrazide (compound IA-L6-1.1).

_NHSO,CH,
)[.

H
N g
i
[6G732{ Past A. Preparation of 2-tert-butyl-6-iodo-4-nitrophenol.
{00733] To the product from Example 1, Part A (4.3g, 23.05mmol) dissolved in MeOH (120ml) and

Y

water (30ml.) was added iodine monochloride (1.155ml, 23.05mmol) drop wise over a period of 10min.
The mixture was stirred for 2h and diluted into 1L of water and allowed to stand gvernight. The solid
material was collected by filtration and washed 3 x 50mL with water and dried under vacuum overnight
fo give a tan solid (7.14g, 96%).

[00734]Part B. Preparation of I-tert-butyl-3-iodo-2-methoxy-S-nitrobenzene.

[86735] To an ice bath cooled solution of the product from Part A (5.5g, 17.13mmol) in MTBE (15ml) in
a 50mL pressure vessel was added 2.0M TMS diazomethane (12.85ml, 25.7mmol} followed by drop-wise
addition of methano! (1.0mL) 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, and
saturated NaCl. The organic layer was dried over sodiur 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-3-iodo-4-methoxyaniline.

{67371 A wixture of the product from Part B (5.80g, 17.3Immol), ammoniurm chloride (1.389g,
26.0mmol), and iron (4.83g, 87mmol) in THF/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).

[00738] Part D, Preparation of 1-(3-tert-butyl-5-iodo-4-methoxyphenylydibydropyrimidine~2,4(1H,3H)-
dione.

[80739] The product from Part C (8.2g, 26 9mmol) was treated with acrylic acid {5.53ml, 8 Immol) and
stirred overnight to give an extremely viscous mixture. The mixture was freated with acetic acid (60mL)
and urea (7.3g 120mmol), heated at 120°C for 24h, cooled and concentrated. The residue was azeotroped

3 x 100mL with tolueng to give a brown/tan solid. The solid was suspended in a mixture of 50mL EtOAc
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and 100mL of saturated NaHCOs and stirred for thirty min to neutralize any remaining acetic acid. The
solid was collected by filtration and washed repeatedly with 50mlL portions of water and finally with 3:1
hexane/BtOCAe (S0mL) to give an off-white solid that was dried to constant mass (7.1g, 66%).

{00746} Paxt B. Preparation of 3-tert-butyl-5'-(2,4-dioxotetrabydropyrimidin- 1{2H)-y1)-2-methoxy
biphenyl-4-carbaldchyde.

[66741] A mixture of the product from Part B {101mg, 0.25mmal), 4-formylphenylboronic acid (56 2mg,
0.38mmol), 1M sodium carbonate (0.25ml, 0.25mmel) and 1,1"-bis{diphenylphosphine) ferrocens-
palladtam(ITidichloride dichloromethane complex (10.2mg, 0.013mmol) in toluenelethanol (ZmL, /1)
was purged with bubbling N, for Smin and microwaved at 100°C for 15min, Extracted with BtOAc and
washed with brine. Dried aver Na,SO,, filtered and concentrated under vacuum. Purification by sifica
gel column chromatography eluting with MeOBH/CH,CL, (1% fo 5%) gave the title compound (92mg,
7%},

{60742 Part F, Preparation of (E)}-N'-((3'-tert-butyl-5'-(2,4-dioxotetrahydropyrimidin-1(2H)-yh)-2'"
methoxybiphenyl-4-yDmethylene)methanesulfonohydrazide.

007431 A mixtere of the product from Part E (90mg, 0.24mmol) and methanesulfonohydrazide (29mg,
0.26mmol) in methanol (4mL) was beated at 40°C for 2h, Evaporated and purified by silica gel columa
chromatography ehuting with MeOR/CH,CL; (1% to 4%) to give the title compound (80mg, 72%). m.p.
209-211°C. "H NMR (300 MHz, DMSO-D6) § 1.39 (s, 9 H) 2.70 (t, 7=6.62 Hz, 2 H) 3.08 (s, 3 H) 3.24 (s,
3 H)3.80 (1, J=6.62 Mz, 2 H) 7.17 (d, 32,57 Hz, 1 H) 7.24 (d, }=2.94 Hz, 1 H) 7.59 (d, }=8.46 Hz, 2 })
7.77(d, =846 Hz, 2 H) 8.04 (s, L H) 1033 (s, 1 H} 11.10 (s, 1 H).

[00744} Example 3, Preparation of N-(6-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- 1 (ZH)-y1)-2-

methoxyphenylnaphthalen-2-yhmethanesulfonamide (compound 1A-L.0-2.9).

i .
O N\(O S 1 N ]\eHbOZCi'13
/'L\O/
o

{89745} Part A. Preparation of 6-bromo-2-naphthoic acid,

[80746] A solution of methy! 6-bromo-2-naphthoate (7.70g, 29.0mmol) in 2:1 THF water (150mL) was
treated with Iithiam hydroxide hydrate (2.44g, 58.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 HCL.
Solids were coliected by filtration, dissolved in foluene-E{OAc {ca, 2L} and washed with brine. Dried
over NapSQy, 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%).
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[00°747} Part B. Preparation of 6-bromonaphthalen-2-amine.

[00748] A solution of the product Part A (5.07g, 20.19mmol) and triethylamine (4.22ml., 3.07g,
30.3mmol) in dry DMF (155ml.) 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 1h. The solution was coofed and the flask fitted with a short-
path distillation head and the DMF 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 Ma; 50y, filtered and concentrated
under vacuum o give the title compound as a beige solid (4.48g, 100 %).

(807491 Part C. Preparation of benzy! 6-bromonaphthalen-2-ylcarbamate.

[B0750] A mixture of the product from Part B (1.79g, 8.06mmol) and saturated sodium bicarbonate
solution {18mL) in acetone (40ml) at O °C was treated drop wise with benzyl chloroformate. The
mixture was stirred at 0°C for 1h, and then allowed to gradually warm to room temperature over 18h. The
mixture was difuted with BEtOAc and water and the layers separated, The organic layer was extracted with
water and washed with brine. Dried over NayS0O,, filtered and concentrated under vacuum, Purification
by sifica gel column chromatography eluting with EtOAc/hexanes gave the title compound as a pink solid
(1.5g, 52%).

[00751] Part D. Preparation of benzyl 6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-ylnaphthalen-2-yl
carbamate,

[B0752] A resealable Schlenk tube containing a solution of the product from Part C (1.42g, 3.99mmol),
bis(pinacclato)diboron (1.11g, 4.39mmol}, and potassium acetate (1.17g, 11.96mmel) in DMF (28mL)
was degassed by three freeze-thaw cycles. The solution was treated with 1,1°-bis(dipheny!
phosphino)ferrocene palladivm (JT) chloride dichloromethane complex (98mg, 0.12mmol), followed by
degassing by two additional freeze-thaw cycles. The Schlenk tube was then sealed and the mixture
warmed at §0°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
soditm chloride solution. Dried over Na,SQy, filtered and concentrated under vacuum afforded a light
brown oil. Purification by silica gel column chromalography cluting with EtOAc/hexane gave the title
compound 4s a colorless 0il (910mg, 57 %).

1007531 Part B, Preparation of 2-tert-butyl-4-nitrophenol.

{80754] To a vigorously stirred solution of 2-tert-butylphenol (10g, 66.6mmaol) in heptane (67ml) was
added at a fast drip a solution of 70% nitric acid (4.25ml, 66.6mumol) diluted with water (4.25mb), 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 &
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cocoz colored powder that was dried to constant mass (4.65g, 35.6%;).

j00755] Part F. Preparation of 2-bromo-6-tert-butyl-4-nitrophenocl.

[66756] A solution of the product from Part E (1.0g, 5.12mmel) in glacial acetic acid (10.25mL) was
treated portion wise with pyridine hydrobromide perbromide (1.80g, 5.63mmicl) followed by stirring at
room temperature for 2h. Additional pyridinium bydrobromide perbromide (3.6g) was added in two
portions and after another 3h of stirring, the reaction was complete. The mixture was poured inio 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 %).

{06757 Part G, Preparation of 1-bromo-3-tert-butyl-2-methoxy-5-nitrobenzene.

100'758] A solution of the product from Part ¥ (1.40g, 5.11mmol) in 10:1 t-butylmethylether-methanol
(25.5mL) was treated with 2.0M trimethylsilyldiazomethane in ether (5.1mL, 10.2Z1mmol}, followed by
stirring at room temperature for 18h. The mixfure was concentrated under vacuum fo afford a yellow oif,
which was purified by silica gel column chromatography eluting with EtOAc/hexanes to give the title
compound as a vellow oil (1.36g, 92 %).

{88759} Part H. Preparation of tert-butyl 3-bromo-5-tert-butyl-4-methoxyphenylcarbamate.

160760} A solution of the product from Part G (960mg, 3.33mmol} in methanol (17mL} was treated with
5 % platinum on sulfided carbon (100mg), followed by hydrogenation under balloon pressure for 3h, and
then filtered through celite and concentrated under vacuum to afford the 3-brome-5-tert-butyl-4-
methoxyaniline as a vellow oil (860mg, 3.33mmuel, 100%). A solution of this material in THF (17mL)
was treated with di-tert-buty! dicarbonate (800mg, 3.66mmol) followed by warming at reftux 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 iitle compound as a nearly white solid (890mg, 75 %),

[007611Part I Preparation of benzy] 6-(3-tert-butyl-5-(tert-butylcarbamoy!)-2-methoxyphenyl)
naphthalen-2-y1 carbamate.

[06762) Toluene (928uly and BtOH (928ul) were combined with the product from Part B (133mg,

0.3 7rmol}, the product from Part 13 (299mg, 0,74mmol) and 1M sodium carbonate (371ul, 0.37mmol)
and de-gassed for 20min with nifrogen. Tetrakis(triphenylphosphine)paliadivm(0) (8.6mg, 7.4umol) was
added and de-gassing continued 5-1Gmin. Heated at 85-90°C for 18h, cooled and concentrated under
vacuum. Purification by silica gel column chromatography eluting with EtOAc/hexanes gave the title
compound {102mg, 49%).

[00763] Part J. Preparation of benzyl 6-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-12H)-y1)-2-
methoxyphenynaphthalen-2-ylcarbamate.

{00764] A solution of the product from Part I (100mg, €.18mmol) in CH,Cl, {1.0ml) was treated with
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trifluoroacetic acid (0.5ml, 6.5mmol) at room temperature for Th. Concentrated under vacuum, Dissolved
in ethyl acetate, washed with 10% NaHCOs, brine. Dried over Nay S0, filtered and concentrated under
vacuuny. Dissolved in toluene (1.0ml) and added BN (25ul, 0.18mmol) and acrylic acid (13ul,
0.19mmol) and the mixture was refluxed for 16h. Concentrated under vacuum, Dissolved in acetic acid
(1.0ml, 17.5mmol) and added urea (11.9mg, 0.20mimol) and refluxed for 72k, Cooled and poured info ice
water, extracted three times with CHCl, combined extracts, dried over Na,50,, filtered and concentrated
under vacuum. Purification by silica gel column chromatography eluting with EtOAc/hexanes gave title
compound (57.5mg, 58%).

[88765] Part K. Preparation of N-(6-(3-tert-butyl-5-(2,4-dicxotetrahydropyrimidin- 1 2H)-y1)-2-
methoxyphenybnaphthalen-2-yhimethanesulfonamide.

[06766] Combined the product from Part J (36mg, 0.10mmol) and EtQAc (1.0ml) and added 14%
palladiom on carbon (10mg). Stirred under a balloon of H, gas for 16h. Filtered through Celite and
concentrafed under vacuum. Dissolved in CHyCl, (1.0ml), added EGN (16ul, 0.115mmol) and
methanesulfonyl chioride (8.7ul, 6.112mmol) and stirred at room temperature for 30min. Concentrated

under vacuum and purification by silica gel column chromatography eluting with EtOAc/hexanes gave

Hz, 2 H) 3.08 (s, 3 H) 3.21 (s, 3 H) 3.82 (t, /=6.62 Hz, 2 1) 7.26 (5, 2 H) 7.41 (dd, J=8.82, 1.84 Hz, 1 H)
7.59~7.76 (m, 2 H) 7.89 ~ §.04 (m, 3 H) 10.03 (s, 1 F) 1034 (s, 1 H); MS (BSI) m/z 496 (M+HY';
(ESL) m/z 494 (M-HY.

(68767} Example 4A. Preparation of N-{6-(3-tert-butyl-5-(2,4-dioxo-3 4-dilydropyrimidin-1 (2H)-y)-2-

methoxyphenyDnaphthalen-2-yDmethanesulfonamide (compound IB-L8-2.3).

O % O

NSO, CH,

[60768] Part A. Preparation of N-(6-bromonaphthalen-2~yijnethanesulfonamide,

1607691 A solution of the product from Example 3, Part B (4.48g, 20.1 Tmmol) in pyridine (100mL) was
treated drop wise with methanesulfonyl chioride (1.97mL, 2.89 g, 25.2mmol) followed by stirring at room
temperature for Th, Diluted with toluene and concentrated under vacuum twice. The residue was
extracted with EtOAc and washed with water, 1M cifric acid and brine. Treated with Darco G-60, dried
over Na,SQ,, filtered through celite and concentrated under vacnum. Solid was triturated with ether-

hexane, collected by filtration and dried under vacuum to give the title compound as a faint pink solid
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(3.32g, 55 %),

106770 Part B. Preparation of N-{(6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-ylnaphthalen-2-y1)
methanesulfonamide.

[60771] A mixture of the product from Part A (1.00g, 3.33mmol), bis{pincolato}diboron (1.27g,
5.00mmol}, potassium acetate (0.98 g, 9.99mmol) and Combiphos Pd6 (84mg, 0.17mmel) in toluene
(22mL) was heated at reflux for 3h. Cooled 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 Na,SQ,, filtered and concentrated under vacuum. Oil was dissolved in ether and precipitated by
addition of hexanes. The product was colfected by filtration and washed with hexanes. Evaporation of
the filtrate and purification by silica gel column chromatography eluting with EtOAc/hexanes. The title
compound front crystallization and chromatography was obtained as a white solid (927mg, 80%).
106772} Part C. Preparation of tert-butyl 3-tert-butyl-4-methoxy-5-(6-(methylsulfonamido) naphthalen-
2-yhphemylcarbamate.

1687731 Combined the product from Example 3, Part B (87mg, 0.243mmol), the product from Part B
(169mg, 0 486mmol), toluene (1.0mi), ethanol (1.0ml) and sodium carbonate (0.243ml, 0.243mmol} in a
scaled tube and de-gassed with Ny gas for Z0min. Tetrakis(iriphenylphosphine)palladium(Q) (5.61mg,
4.86umol) 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 (92.2mg, 76 %).

[00774] Part D, Preparation of N~(6-(3-tert-butyl-5-(2,4-dioxo-3 4~-dihydropyrimidin-1{2H)-y1}-2-
methoxyphenylnaphthalen-Z-ylymethanesulfonamide.

807751 A solution of the product from Part C (90mg, 0.180mmol) in CHyCly (2.01m]) was treated with
trifluoroacetic acid (1.0ml, 12.98mmol) at room temperature for 1h, Concentrated wnder vacuum,
dissolved residue in FtOAc, washed with 10% NaBCO;, and brine, Dried over Na,80,, filtered and

concentrated under vacuum. Dissolved in DMF (1.4ml) and cooled to —25°C and added (E)-3-methoxy-

acryloy! isocyanate (0.633ml, 0.361mmol) drop wise while maintaining the temperature below -10°¢C,
Warmed to room temperature and stirred for 2. Poured info ether, washed with water, and brine. Dried
aver Na; SOy, filtered and concentrated under vacuun. Added a mixture of H,SO, (0.1ml, 1.876mmol},
water {1.0ml) and BtOH (1.0ml) and stirred at 100°C 16h. Cooled and concentrated under vacuum.
Poured into water, extracted with BtOAc, combmed extracts and washed with brine. Dried over NaySQy,
filtered and concentrated under vacuum. Purification by silica gel column chromatography eluting with
MeOH/CHCY; gave the title compound (53myg, 59%). "H NMR (300 MHz DMSO-d6) 5 1.42 (s, & H)
3.08(s, 3HY3.25 (5, 3 ) 5.65(d, =7.72 Hz, 1 ) 7.34 (dd, J=15.81, 2.57 Hz, 2 H) 7.42 (dd, .J=8.82,
1.84 Hz, 1H) 7.65~7.76 (m, 2 H) 7.80 (d, /=8.09 Hz, 1 H) 7.96 {t, /= 827 Hz, 2 H) 8.02 (s, 1 H) 10.04
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(s, 1 H) 11.41 (s, 1 H); MS (BSI) m/z 494 (MAH)"; (BSI) m/z 492 (M-HY.

[00776] Example 4B. Preparation of N~(6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-12H)-y1)-2-
meihoxyphenyf);1aphthalen-2~y!}mcﬁxanesulfonamiée {compound IB-L.0-2.3).

\( /\/\(N;s{soqctﬂ3
\(/ |

X

IBG7771Part A. Preparation of 2-tert-butyl-6-iodo-4-nitrophenol.

[00778] To the product from Example 3, Part E (4.5g, 23.05mmol} dissolved in MeGH (120ml) and
water (30mL) was added iodine monochloride (1.155ml, 23.05mmol) drop wise over a period of 10min.
The mixture was stirred for 2h and dilufed into 1L of water and allowed to stand overnight. The solid
material was collected by filtration and washed 3 x 38ml. with water and dried under vacuam overnight
to give a tan solid (7.14g, 96%).

[807791Part B, Preparation of 1-tert-butyl-3-fodo-2-methoxy-5-nitrobenzens.

[00780] To an ice bath cooled solution of the product from Part A (5.5g, 17, 13mmoly in MTBE (15ml} in
a 50mL pressure vessel was added 2.0M trimethylsilyl diazomethane (12.85ml, 25.7mmol) followed by
drop-wise addition of methanol (1.0mL) 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,
and saturated NaCl. The organic layer was dried over sodivm sulfate, filtered and concentrated to give a
red oil that was used without purification (5.4g, 84%).

(66781 Part C. Preparation of 3-tert-butyl-5-iodo-4-methoxyaniline.

[607821 A mixture of the product from Part B (5.80g, 17.3 Immol}, ammonium chloride (1.38%g,
26.0mmol), and iron (4,832, §7mmol} in THF/MeOGH/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 EtQAc. The organic layer was washed with saturated brine, dried with sodium sulfate, filtered
and evaporated 1o give a brown oil (5.28g, 100% yield).

{00783} Part B. Preparation of (E)-N-(3-tert-butyl-5-iodo-4-methoxyphenylcarbamovl)-3-methoxy
acrylamide,

807841 To a solution of the product from Part C (3.05g, 10mmol) in DMF (50mi) at -20 °C under N,
was added at a fast drip a 0.4M sclution in benzene of (E}-3-methoxyacryloy! isocyanate (50.0ml,
20.00mmol, prepared by the method of Santana et al,, I. Heterocyclic, Chem. 36:293 (1999). The

sotution was stirred for 15min at -20 °C, warmed to room temperature for 45min and diluted with EtOAc.
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The organic was washed with water and brine. Dried over NaySOy, filtered and concentrated to a brown
solid. The residue was triturated in Et;O/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%).

[09785] Part B. Preparation of [-(3-tert-butyl-5-iodo-4-methoxyphenyl)dihydropyrimidine-2,4(1H,3H)-
dione.

180786} To a suspension of the product from Part I (2.46g, 5.69mrmol) in ethanol (50ml) was added &
solution of 5.5mL of H;SO, in 50mL water and the mixture was heated at 110°C for 2.5k to give a clear
solution. Cooled and dituted with 50mL of water while stirring to give an off-white solid that was
collected by {iltration, washed with water and dried under vacuum to give the title compound (2.06g,
90%).

{00787} Part ¥. Preparation of N~(6-(3-tert-butyl-5-(2,4-dioxo-3 4-dihydropyrimidin-1{2H)-yl}-2-
methoxyphenylnaphthalen-2-yhimethanesutforamide,

1607881 In a microwave tube, the product from Part E (104mg, 0.26mmo}), the produoct from Example
4A, Part B (108mg, 0.3 mmol), and 1.0M sodium carbonate solution (3124, 0.3 1mmol) in 111 ethanol-
toluene (1.7mL) was degassed by nitrogen sparge for 15min. 1,1-Bis(diphenylphosphino) ferrocene
patladium (1) chloride dichloromethane complex (9mg, 0.01 Immol) was added, and degassing was
continued for another Smin. The tube was sealed and hested in the microwave at 100°C for 1h. Diluted
with dichloromethane and washed with 1M citric acid solution and brine. The organic layer was then
stirred with (3-mercaptopropyl) sitica gel for 1h, 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 (300 MHz, DMSO-ds): § 1141 (d, I=1.84 Hz, 1 F) 10.04 (s, T H) 8.03 (s,
1 H) 7.96 (1, 1=8.09 Hz, 2 1) 7.80 (d, J=8.09 Hz, 1 H) 7.63 - 7.79 (m, 2 H) 735 - 745 (m, 1 FI} 7.37 (d,
=257 Hz, VH)Y 732 (d, 3=0.57 Hz, 1 H) 5.65 (dd, J=8.09, 2.21 Hz, 1 Hy3.25 (5,3 H) 3.09 (5,3 1) 1.43
(s, 9 H). MS (+ESI) nv/z (rel abundance): 494 (100, M+H), 511 (90, M+NH4), 987 (20, ZM-+H), 1009
(8, ZM-+Nay. '

[B0789] Example 5. Preparation of N-{6-(3-tert-butyl-5-(2,4-dioxo-3 4-dihydropyrimidin- L QH)-y1)-2-
methoxyphenylquinolin-2-ylimethanesulfonamide (compound IB-L8-2.5),

3]
O N0 N NHSO,CH,
T LT

O/

[B0790] Part A. Preparation of (E)}-N-(4-bromophenyl)-3-methoxyacrylamide.
100791} Combined 4-bromoaniline (285:mg, 1.65%mmol), CH;CL (2.0ml) and pyridine (0.25m],
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3.09mmol) and slowly added (E)-3-methoxyacryloyl chloride (200mg, 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 %).

60792} Part B. Preparation of 6-Bromoguinolin-2(1H)-one.

[66793] The product from Part A (395mg, 1.542mmol) was added in portions to HySO4 (4.5ml). Stirred
for 3h at room temperature, poured onto crushed ice. Solid filered, washed with water and dried under
vacuum to give the title compound (203mg, 59 %).

[60794] Part C. Preparation of 6-bromo-2-chilorogquinoline,

[60795] To phosphorus oxychloride (2.5ml, 26.8mmol) was added, in portions, the product from Part B
(200mg, 0.893mmol). Refluxed for 1h, cooled to room temperature and poured onto crushed ice.
Extracted with CHCl,, extracts combined, dried overmgSQy, filtered and concentrated under vacuum to
give the title compound (173mg, 80%).

[00796] Part D. Preparation of 6-bromo-Z-aminoquinoline.

[00797] The product from Part € (173mg, 0.713mmol), acetamide (843mg, 14.27mmol) and potassium
carbongte (493mg, 3.57mmol) were combined and heated at 200 °C for 2h. Cooled to room temperature,
whereupon it solidified. Dissolved in a mixture of CHCl; and water. Agueous layer was extracted twice
more with CHCl,, extracts were combined, washed with brine, dried over Na, SOy, filtered and
concentrated under vacuum. Purification by silica gel column chromatography eluting with
MeOH/CHCI4 gave title compound (52mg, 58 %).

[66798] Part E. Preparation of N-(6-bromoquinolin-2-yi}-N-(methylsulfonylmethanesulfonamide.
[007%9] Combined the product from Part D (90mg, 0.403mmol) and CH,Cl, (2.0mi) and added
triethylamine (0.062ml, 8 444mmol) and methanesulfony? chloride (0.035mi, 0.444msmol). Stirred at
room temperature 16h, Added triethylamine (0.062ml, 0.444mmol) and methanesulfonyl chloride
(0.035ml, 0.444mmol} and stirred at room temperature for 1h. Diluted with EtOAc, washed with 10%
citric acid, 10% NaHCO; and brine. Dried over Na,50,, filtered and concentrated under vacuum.
Dissolved in BtOAc and poured into excess hexane. Solid collected by filtration to give the title
compound (94meg, 61%).

(880G Part ¥. Proparation of N-{methyisutfonyl)}-N-{(6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)
guinolin-2~-ymethanesulfonamide.

[66801] Combined the product from Part £ (94mg, 0.248mmol), bis(pinacolato)diboron (94mg,
0.372mmol), potassium acetate (73.0mg, 0.744mmol), Combi-Phos®PD6 (6.22mg, 0.012mmol) and
toluene (1.5ml) and refluxed 18h. Cooled to room temperature, diluted with EtOAc and water, filtered

through Celite, separated the phases, washed the orgenic phase with brine. Dried over Na, SOy, filtered
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and concentrated under vacuum. Purification by silica gel column chromatography eluting with
EtOAc/hexanes gave title compound (67mg, 63%).

[00802] Part G, Preparation of N-{(6-(3-tert-butyl-5-(2,4-dioxo-3 4-dihydropyrimidin-1(2H)-yl}-2-
methoxyphenyhguinolin-2-yhmsthanesulfonamide.

{00803} Combined in a mierowave tube the product from Example 4B, Part B (27mg, (}.(367111:1%01}, the
product from Part ¥ {37.4mg, 0.088mmel), ethanol (1.0ml}, toluene (1.0ml) and 1M sodium carbonate
(0.067m, 0.067mmol) and the solution was degassed using N, gas for 20min. Tetrakis- (triphenyl-
phosphine)paliadium(0) (1.55%9mg, 1.34%umol) was added and the solution was degassed an additional
Smin. The tube was sealed and heated in the microwave at 100°C for 45min. Cooled solution diluted
with 1:1 BtOAc: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
vacuuim, Purification by silica gel column clhiromatography eluting with MeOH/CHCI; gave title
compound (13.7mg, 41%). "H NMR (300 MHz, CDCls) 8 1.45 (5, 9 1) 3.18 (5, 3 H) 3.30 (5, 3 H) 5.83
(dd, =7.91,2.02 Hz, 1 H}6.99 (d, 7= 8.82 ¥z, | H) 7.21 {d, /=2.57 Hz, 1 H) 7.36 (d, J=7.72 Hz, 1 H)
7.52 (d, J=8.46 Hz, 1 H) 7.82~7.91 (m, 2 H) 7.98 (4, /=9.19 Hz, 1 H) 8.29 (s, 1 H); MS (ESI+) m/z 495
(M<E)"; (BSL) nvz 493 (M-HY.

[00804] Example 6. Preparation of (B)-N'-(5-(3-tert-butyi-5-(2,4-dioxo-3 4-dihydropyrimidin-1(2H)-y1)-
2-methoxyphenyl)-2,3-dihydro-1H-inden-1 -ylidene)methanesulfonohydrazide (compound IB-L0-2.4).

o)
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{00805] Part A. Preparation of 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1}-2,3-dihydro-1H-inden-1-
one.

[68806] A mixtwe of S-bromo-2,3-dihydro-1H-inden-1-one (2.50g, 11.85mmol), bis{pinacolato) diboron
(3.61g, 14.21mmol), potassium acetate (3.49g, 35.5mmol) and Combiphos Pd6 (178mg, 0.36mmol) in
toluene (60mL) was heated at reflux for 8h. Cooled, diluted with EtOAc and extracted with water (2 %)
and washed with brine, Dried over N80, and stirred for 1h with (3-mercaptopropyl) silica gel. Filtered
and concentrated under vacuum to afford a yellow solid. Purification by silica gel cohumm
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
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crop of crystals (140mg) was obtained from the mother liquors, bringing the yield to 70%.

[06807) Part B. Preparation of 1-(3-tert-butyl-4-methoxy-5-(1-0x0-2,3-dihydro-1H-inden-5-yl)phenyl)
pyrimidine-2,4(1H,3H)-dione.

{00808 In a microwave tube, a suspension of the product from Exampte 48, Part € (130mg, 0.33mmol),
the product from Part A (101mg, 0.39mmol), and 1.0M sodium carbonate solution (390pL, 0.39mmol) in
1:1 ethanol-toluene (1.20mL) was degassed by nifrogen sparge for 15min. The mixture was treated with
1,1*-bis(diphenyiphosphino)ferrocene palladium (II) chioride dichloromethane complex (13mg,
0.016mmol) and degassing was continued for another Smin and heated at 100°C in the microwave for h,
Cooled, diluted with BtOAc and extracted with 1M citric acid solution and brine. The organic layer was
then stirred with (3-mercaptopropyl) silica get for 1h. 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 %).

[60809] Part C. Preparation of (E)-N"-(5-(3~tert-butyl-5-(2,4-dicxo-3,4-dihydropyrimidin-1(2H)-y1)-2-
methoxypheny!)-2,3-dihydro-1H-inden-1-ylidenemethanesulfonohydrazide.

[08818] A suspension of the product from Part B (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 BtOAc/hexanes fo give the title compound as a white selid (62mg, 66 %). ' NMR (300 MHz,

H) 7.51 (d, 7=8.46 Hz, 1 H) 7.11 ~ 7.40 (mn, 2 H) 3.28 (5, 3 }) 2.96 ~ 3.19 (m, 5 H), 2.85 (m, 2 H), 1.40
(s, 9 H). MS (+ESD w/z (rel sbundance): 497 (100, M+H), 1015 (5, 2M-+Na).

160811 ] Example 7. Preparation of N-(2-(3-tert-buty}-5~(2,4-dioxo-3 4-dihydropyrimidin-1(2H)-y1)-2~

methoxyphenylbenzo[doxazol-5-yhmethanesulfonamide (compound IB-L.0-2.6).

i
N O
S
/([3 MDK.N 7/3\\/
o O

100812] Part A. Preparation of methy] 3-tert-butyl-2-bydroxy-5-nitrobenzoate,
{80813 Methy! 3,5-di-tert-butyl-2-hydroxybenzoate (28.66g, 108.4mmol) wag dissolved 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 2.5k, The reaction
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mixture was poured into a 2.0 of crushed ice and alfowed fo stand 30min, Afterwards, 1.0L of water
was added and the ice water mixture was atlowed 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 methy} 3-tert-butyl-2-methoxy-5-nitrobenzoate,

{36815] Methyl 3-tert-butyl-2-hydroxy-5-nitrobenzoate (11.41g, 45.0mmol), potassium carbonate (9.34g,
67.6mmol), acetone (200mL), and dimethy] sulfate (6.46g, 67.6ramol) 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 lquid was then concentrated under vacuum fo 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% BitOAc/Hexanes) to yield the title compound as an 01l (10.42, 87%).

[00816] Part C. Preparation of methy! S-amino-3-tert-hutyl-2-methoxybenzoate.

164817 Metlyl 3-tert-butyl-2-methoxy-5-nitrobenzoate {10.42g, 39.0mmael), iron powder (325mesh,
10.89g, 195mmol}, ammonium chioride (3,13, 58.5mmol), water (30mL), and methanol (150mL) were
added together. The resultant mixture was then refluxed for 1h. The mixture was then cooled to room
temperature, filtered through celite, and the celife 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 fitle compound as an o1l (9.25g, 100%).

{60818 Part D. Preparation of (E}-methy! 3-tert-butyl-2-methoxy-5-(3-(3-methoxyacryloylureido)
benzoate.

[B0819] The product obtained as described n Part € (2.0g, 8.43mmol) was dissolved in 30mL of N,N-
dimethylacetamide and cooled to -25°C, A 0.5Molar 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 prodoct was extracted into dichloromethane, washed
with brine, dried over sodium sulfate, filtered and evaporated under vacuum fo give 100% yieid.
100820} Part B, Preparation of methyl 3-tert-butyl-5-(2,4-dioxo-3 4-dihydropyrimidin-1{2H)-y1)-2~
methoxybenzoate.

{06821} The product from Part D (3.1g, 8.5 Immol) was dissolved in ethanol (60mL), Sulfuric acid
{6mL} was added to water (60ml) then this solution was added in one portion to the sthanol. The
heterogeneous mixture was heated at 100°C for 3h. The ethanol was removed under vacuum, and then
the aqueous solufion 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%).
[06822] Paxt ¥. Preparation of 3-tert-butyl-5-(2,4-dioxo-3 4-dihydropyrimidin- 1 2H)-y1)-2-
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methoxybenzoic acid.

{00823] The product from Part ¥ (1.23g, 3.7mmol) was taken up in ethanol (SmL) and 1Molar sodium
hydroxide solution (10mL) and stirred at ambient temperature for 18h. The solution was diluted with 1M
HCI and the resulting solid was filtered and dried to give 0,945 g {80%).

{00824} Part G. Preparation of 3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin- 1(2H)}-y1)-2-methoxy
henzaldehyde,

[00825] The product from Part F (0.945g, 2.97mmol) was taken up in thionyl chioride (4.5mL) and the
mixture was heated at 80°C for 40min, After evaporation to dryness, the acid chloride was dissolved in
dry THF (8rall) and cooled to -78°C. A 1Molar solution of lithium tri-tert-butoxyaluminm hydride in
THF (3.0ml, 3.0mmol) was added drop wise. After 45min the cold reaction was quenched with 1M HCH
(SmL), extracted into ethyl acetate, and purified by flash column, eluting with dichloromethane followed
by 1% methanol/dichioromethane to give 0.635 g (T1%).

[68826] Part H. Preparation of 1-(3-tert-butyl-4-methoxy-5-(S-nitrobenzofdloxazol-2-yhphenyl)
pyrimidine-2 4(1H,3H)-dione.

[00827] The product from Part G (400mg, 1.323mmol), 2-amino-4-nitrophenol (204mg, 1.323mmol),
Charcoal (Darco KB, 191mg, 15.88mmol) and toluene (50mi) were added to a flask and the mixture was
heated to 120°C, and stirred open to the air for 48h. Filtered through Celite and concentrated under
vacuurn. Purification by silica gel cotumn chromatography eluting with CH,ClL/MeOH gave the title
compound (300mg, 52%).

{00828} Part ¥, Preparation of N-(2-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-L2H)-y1)-2-
methoxyphenylbenzo[djoxazol-5-yHmethanesulfonamide.

[00829] To the product from Part ¥ (300mg, 0.687mmol), mon (192mg, 3.44mmol), and ammonium
chloride (53mg , 1.03 Iminol) was added to a mixture of THF (15mL), EtOH (15mL,) and water (4.5mL).
The resultant solution was heated to 80°C for 4Smin, and cooled. Filtered through Celit, washed with
sthanol, and concentrated umder vacuum. The solid was dissolved in ethyl acetate, and washed with
water. Dried over NaySOy, filtered and concentrated under vacuun. Purification by silica gel column
chromatography eluting with CH,Cl;/MeOH provided the aniline, The solid (75mg, 0.185mmol} was
digsolved in CH,CL, (5ml), and pyridine (0.045mL, 0.554mmol) and methanesulfonyl chioride
(0.025mL, 0.323mmol} were added and stixred at room femperature for 16h. CH,Cl was added followed
by washing with a 1N HCL. Dried over Na,S0O,, filtered and concentrated under vacuum, Purification by
silica gel column chromatography eluting with CELCly/MeOH provided the title compound as a solid
(9.8mg, 3%, two steps). 1THNMR (300MHz, DMSC-d6): & 11.46 (5,1H), 9.85 (s,1H}, 7.91 (4, 1=2.2Hz,
LH), 7.81 (dd, 19.9,8.8Hz, 2H), 7.68 (d, J=2.2Hz, 1H), 7.56 {d, J=2.6Hz, 1H), 7.33 (dd, J=:8.8,1.8Hz,
1H}, 5.68{d, J=7.7Hz, 1H), 3.64 (s, 3H), 3.00 (s, 3H), 1.42 (s, 9H}. MS: m/z 485 (M+H)+.
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[D0830] Example 8, Preparation of 1-(3-tert-butyl-4-methoxy-3-(G-nitrobenzo[dloxazol-2-yhphenyl)
dihydropyrimidine-2,4(1H,3H)-dione (compound TA-L0-2.6).
O
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{80831} Part A, Preparation of 3-(3-tert-butyl-4-methoxy-5-(methoxycarbonyl)phenylamino) propanoic
acid.
[60832] The product from Example 7, Part C {16.44g, 69.3mmol} was dissolved in foluene (200mlL.).
This mixture was heated 1o reflux and acrylic acid added over time (Il of acrylic acid added every 3h,
5.23mL total, 76 2mmol). The mixture was then refluxed for 24k, The mixture was then cooled and
concentrated under vacuum to dryness to yield an oil as the erude title compound that was nsed directly in
the next reaction.
[008331Part B. Preparation of methyl 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-y1)-2-
methoxybenzoate,
{60834 The product from Part A (21.43g, 69.3mmol), urea (10.4g, 173mmol) and acetic acid (glacial,
200mL) were added together. The mixfure 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 (13mlL), and ethyl acetate (350mL),
The resultant mixture was allowed to stand for 24-48h whereby a precipitate formed. The resnlting solid
was filtered off and washed with a small amount of methanol (10mL) and then air dried to yield the title
compound as a solid (15.26g, 66%).
100835} Part C. Preparation of 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- 1{2H)-yD)-2-methoxy
benzoic acid,
[89836} The product from Part B (4.52g, 13.52mmol), methano! (70mL), and tetrahydrofuran (70ml.)
were added together. The mixture was then stirred vigorously unti] a homogenous solution resulted,
Once homogenous, a solution of aqueous sodium hydroxide {1.0M, 68mL;} was added. The mixfure was
then stirred for 12h, the mixture was then concentrated under vacuum o remove the organic solvent,
followed by the addition of aqueous hydrochioric acid (1.0M, 80mL) that resulted i solid formation. The
mixture was then concentrated under vacuum, To this material was added hydrochloric acid (12M,

100mL) and the resuliant material heated to 100°C for 1.5h. The reaction was then cooled and water
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added. The resulting solid was filtered, washed with water, and dried to yield the title compound as a
solid (3.55g, 82%).

{00837} Part . Preparation of 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- 1 (2H)-yD-2-methoxy
benzaldehyde.

[60838] The product obtained in Part C (4.07g, 12.71mmol)} and thiony} chloride (40.82ZmL, 559mmol)
were combined and the mixture was refluxed for 2k, followed by concentration under vacuum to provide
a light yellow colored solid product. The solid was dissolved in tetrahydrofuran (125mi), the solation
cooled to -78°C and LIANOMBu) (IM, 14mL) was added slowly over 10min while maintaining the
temperature at -78°C. The mixture was stirred at 78°C for 2h. The reaction was quenched with
hydrochloric acid {aq., 1M, 25mL) at -78°C. The mixture was warmed to room temperature and sthyl
acetate was added. The layers were separated aud the aqueous layer was washed with ethyl acetate. The
organic extracts were combined and washed with half saturated sodium bicarbonate sohution. The organic
layer was dried, filtered and concentrafed under vacunm to yield a solid as the title compound (3.73g,
96%).

{60839} Part E. Preparation of 1-(3-tert-butyl-4-methoxy-5-(6-nitrobenzo{djoxazol-2-yphenyljdihydro
pyrimidine-2,4(1H,3H)-dione.

[30848] A mixture of the product from Part D (75mg, 0.246mmol), 2-amino-S-nitropheno! (38mg,
0.0246mmol) and Darco KB charcoal {excess) was refluxed in toluene (10mL) for 24k 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%). 'H NMR (300 MHz, DMSO-de): 6 1.42 (s, 9 H) 2.74 (¢, J=6.80 Hz, 2 H) 3.66 (s, 3 H) 3.82
-3.88 (m, 21) 7.56 (d, }=2.57 Hz, 1 1) 7.91 {d, J=2.57 Iz, 1 H) 8.09 (d, F=8.82 Hz, 1 H) 8.37 (dd,
J=8.82,2.21 Hz, | H) 8.84 (d, J=2.21 Hz, | H) 10,44 (s, 1 H). MS ESI+ (439) (M+H)+.

{00841] Example 9. Preparation of N-2-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- 1{2H)-y1)-2-

methoxyphenylybenzo[dloxazol-6-yhmethanesulfonamide (compound JA-LO-2.5).

O

1i
HN-~570
A
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[00842] The product from Ezample 8 (96mg. 0.219mmol) was reacted a iron (0.614g, 1.10mmol), and
ammonium chloride {0.176g, 0.329mmol)} in the presence of 2 mixture of tetrabydrofuwan (SmkL), ethanol
(5mL.) and water (3mL). The sturry was heated to 90°C for 45min, covled to ambient temperature.
Filtered through a pad of celite (10g), washed with ethanol (20mL), and the filtrate was concentrated
under vacuam 1o a solid. The resulting solid was dissolved in ethyl acetate and washed with water. Dried
over Na,SQy, filtered and concentrated under vacuum to a yellow solid, providing the corresponding
aniline. The solid was dissolved in dichloromethane (10mL}, pyridine {0.670mL, $.657mmol} and
methanesulfony! chloride (0.221mL, 0.329mmol) were added and the solution stirred at room temperatore
16h. CH,ClL was added foliowed by washing with & IN aq. HCI solution. Dried over Nay5Q,, filtered
and concentrated under vacuum. Purification by silica gel column chromatography eluting with 38:2
CH,ClL:MeOH gave the title compound as 2 solid (25mg, 21%, two steps). "'H NMR (300 MHz, DMS0O-
de» 5 1.41(s,9 H)2.73 (¢, J=6.62 Hz, 2 1) 3.06 (5, 3 1} 3.61 (5, 3 H) 3.83 (1, J=6.62 Hz, 2 H) 7.28 (dd,
3=8.46, 1.84 Mz, 1 H) 7.48(d, J=2.57 Hz, 1 H) 7.65 (d, J=1.84 Hz, 1 H) 7.80 (d, J=147 Hz, 1 H) 7.82 (d,
T=4,04 Hz, 1 H) 10.03 {5, | 1) 1041 (s, 1 H). MS ESi+ (487) (M+H)+.

F00843) Kxample 18, Preparation of 1-(3-ert-butyl-4-methoxy-5-(S-nitrobenzo{d]oxazol-2-yphenyl)
dihydropyrimidine-2,4( 1H,3H)-dione (cormpound LTA-LO-2.7),

O /'{\?
/ N i
e 0 O N:'
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{80844] 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, Part E to provide the title
compound as 2 solid (70mg, 32%). ' NMR (300 MHz, DMSO-dg): § 1.42 (s, 9 H) 2.74 {t, 1=6.80Hz, 2
H) 3.65 (5,3 1) 3.85 (¢, J=6.62 Tz, 2 H) 7.55 (4, J=2.57 Hz, 1 1} 789 (4, =294 Hz, 1 H) 8.12 (d, I=8.82
Hz, | H) 8.40 (dd, J=9.01,2.39 Fiz, 1 H) 8.76 (d, J=2.21 Hz, 1 1) 10,43 (s, 1 H). MS EST+ (439)
(MAFO)+,
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[00845] Example 11. Preparation of N-(2-(3-tert-buty-3-(2 4-dioxotstrahydropyrimidin-1{ZH}-yD-2-
methoxyphenyl)benzo[dloxazol-5-ylimethanesulfonamide (compound 1A-1.6-2.8).
0

A

\N o]

{00846] The product from Example 18 (65mg, 0.148mmol} was reacted according to the procedures from
Exampie 9 to provide the title compound as a solid (42mg, 44%). "H NMR (300 MHz, DMSO-de): 6 1.41
(s, 9FN) 2.73 (, J=6.43 Hz, 2 H) 3.01 (s, 3 1) 3.60 (s, 3 H) 3.83 (t, I=6.43 Hz, 2 1} 7.31 (dd, }=8.64, 2.02
Hz, 1 B)7.49(d, }=2.94 Hz, 1 H}7.56 (4, J=2.21 Hz, 1 H) 7.67 (4, }=2.21 Hz, 1 1) 7.81 (5, 1 1) 9.82 (s,

1H) 1041 (s, L H). MS EST+ (487) (M+H)*.

{60847 Example 12. Preparation of 1-(3-(benzo{d]thiazol-2-v1)-5-tert-butyl-4-methoxyphenyldihydro
pyrimidine-2,4(1H,3H)-dione (compound 1A-1.6-2.3),

{683848] The product from Example 8, Part D (75mg, 0.246mmol} was reacted with 2-aminobenzene
thiol {0.026mL, 0.246mmol) according to the procedures from Example 8, Part E to provide the title
compound as a solid (25mg, 25%). "H NMR (300 MHz, DMSO-dg): 8 1.44 (s, 9 H) 2.73 {t, }=6.43 Hz, 2
Hj 3.62 (5,3 H) 3.84 (&, 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, I=2.57 Hz,
1 H)8.13 (dd, 7=17.28, 7.72 Hz, 2 H) 10.40 (s, 1 H). MS ESH (410} (M+B)+.
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[60849] Example 13, Preparation of N-(2-(3-tert-butyl-5-(2 4-dioxotetrahydropyrimidin- 1{2H)-v)-2-
methoxyphenyl)-1H-benzo{dlimidazol-5-yhmethanesulfonamide (compound TA-LE-2.1).

G
I
K\NH
LK,
x
I A

(008561 Part A, Preparation of No(3,4-dinitrophenyDmethanesul{onamide.

[66851] A mixture of 3,4-dinitroaniline (5.27g, 28.8mmol), methanesulfonyl chloride (3.36mL,

43, 1mmol) and pyridine (5.82mL, 71.9mmot) in CH,Cl, (100mLY was stirred for 24h. Mixtare was
concentrated under vacuum to provide a crude semi-solid title compound that was used without further
purification.

[80852]1 Part B. Preparation of N+(3,4-diaminophenyirnethanesuifonamide.

[88853] The product from Part A (7.51g, 28 8mmol) was reacted with iron (16g, 288mmol) and NH,C!
(3.84g, 71 Smmol) in refluxing CH;OH (100mL) and water (20mL) for 2 h. Filtered through celife and
concentrated under vacuum, Purification by silica gel column chromatography eluting with
MeOH/CH,Cl, provided the title compound as a dark serni-solid (0.5g, 8%).

[00854] Part C. Preparation of N-(2-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- 1(2H)-yDh-2-methoxy
phenyl)~1H-benzo[d]imidazol-5-ymethanesulfonamide.

[608S5] A mixture of the product from Example 8, Part B (200mg, 0.65Tmmol) was reacted with the
product from Part B (132mg, 0.657mmol) according to the procedures from Example 8, Part E o
provide the title compound as a solid (112mg, 34%). 'F NMR (300 MHz, DMSO-ds): § 1.43 (s, ¢ H)
2724, F=6.62 He, 213293 (5,3 H) 3,44 (s, 3 H) 3.82 (3, =643 H2, 2 H} 7.07 - 7.14 {m, 1 H) 7.38 (4,
=257 Hz, VH TA8-7.64 (m, 2H) 7.72(d, J=2.57 Hz, T H) 9.57 (5, 1 H) 10.38 {5, 1 ) 12.55 (5, 1 H).
MS ESI+ (486) M+,
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100856] Example 14. Preparation of N-{(2-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-yl)-2~

methoxyphenyl)benzo{djthiazol-6-yl)methanesulfonamide {compound IA-L0-2.2).

{ |
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[69857 Part A. Preparation of N-(3-chloro-4-nitrophenyDmethanesult{fonamide.

[B0858] A mixture of 3-chloro-4-nitroaniline (4.85g, 28. lmmol), methanesulfonyl chloride (3.29mL,
42.2mmol) and pyridine (6.82mlL, 84mmol) in TI{F (160mL) was stirred for 24h. Poured in 1M 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-methoxybenzylthio)-4-nitrophenyl hmethanesulfonamide.
[6086G] A mixture of the product from Part A (7.0g, 27.9mmol), (4-methoxyphenylmethanethiol
(3.89ml., 27 9mmol) and K,CO, (11.58g, 84mmol) in DMF was heated at 160°C for 12h. Cooled and
poured into 1M HCI (800mL). ‘The resulting precipitate was filtered and air-dried to provide the title
compound as a yellow solid (6.98g, 68%).

[66861} Part C. Preparation of N-(4-amino-3-(4-methoxybetizyithio)phenylmethanesulfonamide.
[00862] The product from Part B (6.98g, 19.0mmol) was reacted according to the procedures from
Example 13, Part B to provide the title compound as a yellow semi-solid (4,44 g, 69%).

{66863} Part D. Preparation of N.N'-(3,3-disvifanediylbis(4-amino-3, l-phenylene))dimethane-
sulfonamide.

[00864] The product from Part C (708mg, 2.09mmol) was reacted with mercuric (Il) acetate (667mg,
2.8%9mmol), anisole (0.457mi, 4.18mrol) and TFA (10mL) at 0°C for 45min. Concentrated under
vacuum and dissolved in MeOH. Hydrogen sulfide gas was bubbled into sotution for 1h followed by
filtration and concentration under vacuum. Purification by silica gel chromatography eluting with
EtOAc/hexane gave the title compound as a yelowish solid (340myg, 75%).

[00865] Part E. Preparation of N-(2-(3-tert-butyl-5~(2,4-dioxotetrahydropyrimidin-1(2H)-y1)-2-
methoxyphenylbenzo{d]thiazol-6-yiynethanesulfonamide,

[44866] The product from Part D (100mg, 0.23mmol) was reacted with the product from Example 8,
Pari b (140mg, 0.46mmol), triphenyiphosphine (60.4mg, 0.23mmol) and 4-methylbenzene- sulfonic acid
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(0.0054m1., 0.046mmot) 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-dq): § 143 (5,9 H) 2.73 (t, J=6.62
Hz, 2 H) 3.07 (5,3 H) 3.63 (s, 3 1) 3.83 (t, J=6.62 Hz, 2 H} 7.39 (dd, I=8.82, 2.21 Hz, | H} 745 (4,
J=2.57 Hz, 1 ¥1) 7.83 (d, J=2.57 Hz, 1 H) 7.95 (d, =221 Hz, | H) 8.05 (d, }=8.82 Hz, 1 H) 10.03 (s, 1 H)
10.39 (s, 1 1. MS BSI+ (503) (VE+HY+,

{60867] Example 15, Preparation of N-(2-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-y1)-2-

methoxyphenylbenzo[djthiazol-5-y)methanesulfonamide (compound LA-L.6-2.4).

{60868 Part A. Preparation of N-(4-chloro-3-nitrophenylymethanesuifonamide.

898691 A mixture of 4-chioro-3-nitroaniline (5.0g, 29mmol), methanesulfonyl chloride (2.37mi,,
30.4mmol) and pyridine (5.9ml., 72.4mmol) in THF (100mL) was stirred for 24h. Powred in IM HCI
(500mL). The resuliing precipitale was filtered and air-dried to provids the title compound as a solid
{(6.7g,92%).

[00876] Part B. Preparation of N-(4-(4-methoxybenzylthio)-3-nitrophenyl)methanesulfonamide.
{00871] A mixture of the product from Part A (3.0g, 12mmoel), (4-methoxyphenyl)methanethiol
(1.67mL, 12mmol) and K,COs (4.96g, 36mmol) in DMF was heated at 100°C for 12h. Cooled and
poured into 1M HCI (800mL). The resulting precipitate was filtered and air-dried to provide the title
compound as a yellow solid (1.95g, 44.2%).

{69871] Part C. Preparation of N-(3-amino-4-(4-methoxybenzylthio)phenylmethanesulfonamide.
(868731 The product from Part B (1.43g, 3.88mmol) was reacted according to the procedures from
Example 13, Part B to provide the title compound as a white solid (1.31g, 100%).

[60874] Part D. Preparation of N,N-(4,4"-disulfanediylbis(3-aminc-4, 1-phenylene)jdimethane-
sulfonarmide,

[60875] The product from Part C (75mg, 0.222mmol) was reacted with mercuric (If) acetate (70.6mg,
0.222mmol}, anisole (0.048ml, 8.443mmol) and TFA (10mL) at 0°C for 45min. Concentrated under

vactium and dissolved in MeOH. Hydrogen sulfide gas was bubbled into solution for 1h followed by

192



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%).

[60876] Part E. Preparation of N-(2-(3-~tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1 (2H)-yl)-2-methoxy
phenylbenzo{dthiazol-5-yDmethanesulfonamide.

{60877 The product from Part I (50mg, 0.115mmol) was reacted with the product from Example 8,
Part B (70mg, 0.230mmol), triphenyiphosphine (30.2mg, 0.115mmol) and 4-methylbenzenesulfonic acid
{0.00267mL, 0.023mmo!) in refluxing toluene for 3h. Concentrated wnder vacunm and purified by
reverse phase HPLC chromatography eluting with a 40-100% gradient of acetonitrile in water (0.1%
TFA) to give the fitle compound as a solid (40mg, 33%). 'H NMR (300 MHz, DMSO-d¢): 8 1.43 (5,9 H)
273 (t, 3=6.80 Hz, 2 H) 3.05 (5, 3 H}3.63 (s,'S H)3.84 (t, J=6.62 Hz, 2 H) 7.35 (dd, J=8.64, 2.02 Hz, 1
H)7.46 (d, =294 Hz, 1 H) 7.86 (d, J=2.94 Hz, 1 11} 7.92 (d, J=1.84 Hz, 1 H) .10 (4, J=8.46 Hz, | H)
9.98 (s, 1 H) 10.40 (s, t H). MS ESI+ (503) (M+H)+

[80878] Example 16, Preparation of 1-(3-tert-butyl-4-methoxy-5-(naphthalen-2-ylpheny[} pyrimidine~
2,4(1H3H)-dione {compound IB-LE-2.1).
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[60879] Part A. Preparation of tert-buty! 3-tert-butyl-4-methoxy-5-(naphthalen-2-yl)phenyl carbamate.
[00888]In a resealable Schlenk tube, a solution of the product from Examiple 3, Part B (200mg,
0.56mmol), naphthalene-2-boronic acid (144mg, 6.84mmol), and 1.0M sodium carbopate solution
(558pL, 0. 56mmol) in toluene (2.8mL) was degassed by nitrogen sparge for 10min. The mixture was
treated with 1,1°-bis(diphenylphosphino)ferrocene palladivm (X} chloride dichloromethane complex
(14mg, 0.017mmol} and degassing was continued for ancther Smin. The Schlenk tube was sealed and
warmed at 95°C for 18h. Cooled and diluted with ethyl acetate and water., Treated with Darco G-60 and
filtered through celite. Filirate was extracted with water (2 x) and with brine. Dried over NaySO,, filtered
and concentrated. Purification by silica gel column chromatography eluting with 10-75 % BtOAc in
hexanes gave the title compound as an oil (210mg, 93 %).

{00881} Part B. Preparation of 3-tert-buiyl-4-methoxy-5-(naphthalen-2-yDaniline.

{068821 The product from Part A (210mg, 0.52mmol) was dissolved in 4N HCl 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

NaSQq, filtered and concentrated under vacuum fo give the title compound, as a brown oil (111mg, 70
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%)

[66883] Part C. Preparation of (E)-N-(3-tert-butyl-4-methoxy-5-(naphthalen-2-yhphenylcarbamoyl)-3-
methoxyacrylamide.

[B0884] A solution of the product from Part B (111mg, 0.36mmol) in dry DMF (2.9ml.) at -20°C was
treated with (B)-3-methoxyacryloy) isocyanate solution (0.66mL, of 0.55M in benzene, 0.36mmol)
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 selution (1.0mE, 0.55mmol) was added.
After warming again to room temperature for 30min, the reaction was complete. Diluted with EtOAc and
extracted with water and brine. Dried over NaySQy, filtered and concentrated under vacuum. Purification
by silica gel column chromatography eluting with 10-100 % EtOAc in hexane gave the title compound as
a light vellow oil (144mg, 92%).

{80885 Part B. Preparation of 1{(3-tert-butyl-4-methoxy-S-(naphthalen-2-ylphenyDpyrimidine-

2,401 H,3)-dione.

{BOBBG] A suspension of the product from Part C (144mg, 0.33mmel) in 2:2:1 sthanol-water-THF
(15mL} was treated with 1N sulfuric acid solution (3.0ml.) followed by warming at 160°C for 24h.
Cooted and diluted with EtOAG and extracted with water and brine. Dried over Na,SOy, filtered and
concentrated under vacuum. Purification by silica gel column chromatography eluting with 10-100%
EtOAc in hexane gave the title compound as a white solid (62mg, 47 %). 'H NMR (300 MHz, DMSO-
dsy 811,42 (s, 1 H), 8.08 (s, 1 H), 7.90 - 8.04 (i, 3 1), 7.81 (d, J=7.72 Hz, 1 H), 7.72 (d, J=8.46 Hiz, 1
H), 7.56 (dd, J=6.25,3.31 Hz, 2 H), 7.39 (d, J=2.57 Hz, 1 H), 7.33 (d, J=2.57 Hz, 1 H), 5.65 (4, =7.72

Hz, 1 HY, 324 (s, 310, 1.43 (s, 9 H). MS +ESI m/z {rel abundance): 401 (100, M+H), 418 (30,
MHNHA)Y.

[00887] Example 17, Preparation of 1-(3-tert-butyl-4-methoxy-5-{6-methoxynaphthalen-2-yijpheny()
pyrimidine-2,4(1H,3H)-dione {compound IB-L8-2.2).

A-B98288.0

[00888] Part A. Preparation of tert-butyl 3-tert-butyl-4d-methoxy-5-{6-methoxynaphthalen-2-yphenyl
carbamate.

1860889] The product from Example 3, Part H (158mg, 0.44mmol) was reacted with 6-methoxy-

naphthalen-2-ylboronic acid (107mg, 0.52mmol) according to the procedures from Example 16, Part A
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to provide the title compound as a white solid (92mg, 47 %}.

[00890] Part B. Preparation of 3-tert-butyl-4-methoxy-5-(6-methoxynaphthalen-2-ybaniline,

(00891} The product from Part A (92mg, 0.2 Imimol) was reacted according to the procedures from
Example 16, Part B to provide the title compound as a pink solid (71mg, 99%].

[00892] Part C. Preparation of (E)-N-(3-tert-butyl-4-methoxy-5-(6-methoxynaphthalen-2-yphenyl
carbamoyl)-3-methoxyacrylamide.

[888931 The product from Part B (71mg, 0.21mmol) was reacted according to the procedures from
Example 16, Part C to provide the title compound as a buff-colored solid (58mg, 59 %).

[0608941 Part D. Preparation of 1-(3-tert-butyl-4-methoxy-5-(6-methoxynaphthalen-2-yDphenyf)
nyrimidine-2,4(1H,3H)-dione.

[BOB95] A solutien of the product from Part € (58mg, 0.13mmel) in 2:1:1 ethanol-THF-water (4.0mL)
was treated with 1.0M sulfuric acid solution (3.0mL) followed by warming at 95°C for 24h. Cooled and
diluted with BtOAc. Extracted with water and brine. Dried over Na;SQ,, filtered and concentrated under
vacuum. Purification by silica gel column chromatography elating with 10-100 % EtOAc in hexanes
gave the product as a faint pink solid (28mg, 52%). "H NMR (300 MHz, DMSO-dy): 6 11.41 (s, 1 F,
8.00 (s, 1 H), 7.91 (dd, J=8.64, 4.60 Hz, 2 1), 7.80 (d,J=7.72 Hz, 1 H), 7.67 (d, J=8.82 Hz, 1 H), 7.34 -
7.47 (m, 2 H), 7.21 - 7.32 (m, 1 H), 7.20 (dd, 3=9.01, 2.39 Hz, 1 H), 5.65 (d, }=7.72 Hz, 1 H), 3.90 (s, 3
H), 3.24 (s, 3 FI), 1.42 (s, 3 H). MS +ESI m/z (rel abundance): 431 (100, M-+H), 448 (45, M+NH4).

{80896] Example 18, Preparation of N-(6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1{2H)-y1)
phenylnaphthalen-2-ylmethanesulfonamide (compound EB-L0-2.8).
H H

S N O 00

PN
{68897 Part A. Preparation of 2-bromo-4-tert-butyl-6-nitroaniline.
{B0898] A suspension of 4-fert-butyl-2-nitroaniline (1.033g, 5.32wamol) in glacial acetic acid (7.8mL) was
warmed with a heat g unti] 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
stirred at room temperature for th.  The mixture was added to water (30mL) 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

WNa,80;, filtered and concentrated under vacuum to provide the title compound ss a yellow-orange solid



(1.36g, 94 %).

{00899 Part B. Preparation of 1-bromo-3-tert-butyl-S-nitrobenzene,

[00506] A solution of tert-butyl nitrite (3004L of 90%, 261mg, 2.27mmol} in dry DMF (4mL) was
warmed at 50°C and was treated with a schution of the product from Part & (414mg, 1.52mmol) in DMF
(3.5mL). After a few minutes stirring, the solution began fo bubble vigorously. After warming at 50°C
for 1h, additional (306uL) tert-butyl nitrite was added followed by warming at 50°C for 1h, After 18hat
room temperature, teri-butyl nitrite (1.2:mL) was added and the mixture warmed at 50°C for 2h. Cooled
and diluted with FtOAc., Washed with water and brine. Dried over Na,30,, filtered and concentrated
under vacium, Purification by silica gel column chromatography etuting with 5-40 % ethyl acetate in
hexanes gave the title compound as a light yellow oil (159mg, 41 %).

{60981] Part C. Preparation of 3-bromo-S-tert-butylaniline.

{60902] A solation of the product from Payt B (770mg, 2.98mmol) in 3:3:1 methanol-water-THEF
{14.9mL) was treated with ammoniam chioride (239mg, 4.47mmol) and fron powder (833mg,
14.92mmol) 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 NaySO,, filtered and concentrated
under vacuum to give the title comapound as a yellow oil.

{00203 Part D, Preparation of (BE)-N-(3-bromo-5-tert-butylphenylearbamoyl)-3-methoxy acrylamide.
[00%04] A solution of the product from Part C (681mg, 2.99mmol} in dry DMF (23mL) at -30°C wag
treated drop wise with a 0.4M solution of (E)-3-methoxyacryloyl isocyanate in benzene (14.9mL,
5.96mmol). The solution was stirred at -30°C for 30min followed by warming gradually to room
temperature, and then stirred for 18h. Diluted with BtOAc and washed with water and brine. Dried over
NaySQy, filtered and concentrated under vacuum 1o afford a yellow solid, which was triturated with ether-
hexanes and collected by filiration. Dried under vacuum to give the title compound as a light brown
powder, (951mg, 90 %).

[00905] Part B. Preparation of 1-(3-bromo-5-tert-butyiphenyDpyrimidine-2,4(1 H,3H)-dione.

[00306] A suspension of the product from Part D (951mg, 2.68mmol) in ethanol (25mL) was treated with
a solution of concentrated sulfuric acid (2.60mL, 4.782, 18.22mmol) in water (13.4mL) followed by
warming at 100°C for 1h. 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 %)

{60907 Part ¥. Preparation of N-{6-(3-tert-butyl-5-(2 4-dioxo-3 4-diydropyrimidin-1(2H)-yDphenyl)
naphthalen-2-yDmethanesuifonamide.

[60%48] In a microwave tube, & suspension of the product from Part B (104mg, 0.32mmol), the product

from Example 44, Part B (134mg, 0.3%mmol}, and 1.0M sodium carbonate solution (386pL, 0.39mmol)
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in 1:1 ethanol-toluene (2.1mL) was degassed by nitrogen sparge for 10min. The solution was treated with
1,1-bis(di-tert-butylphosphino)ferrocene-palladium (If) dichloride (20mg, 0.03 lmmol) and degassing
was continued for another Smin. The mixture was heated at 100°C in the microwave for 30min. Diluted
with BtOAc and washed with water and brine. Dried over NgySQOy and treated with (3-mercapto propyl)
silica gel for 30min. Filtered and concentrated under vacuum fo afford an amber solid, which was
triturated with ether-hexanes. Collected the solid by filtration and dried under vacuum to provide the title
compound (81mg, 54 %). "H NMR (306 MHz, DMSO-dg): 8 11.46 (s, 1 H) 10.05 (s, 1 H), 8.25 (s, 1 H)
7.98 (dd, F=11.58,9.01 Hz, L H} 7.86 - 7.93 (m, 1 ) 7.78 - 7.85 (m, 2 H) 7.72 (5. 1 H) 7.67 (s, 1 1) 7.31
- 7.51 (m, 2 ) 5.70 (dd, 7=7.72, 2.21 Hz, 1 F) 3.08 (s, 3H) 1.39 (s, 9 H).

[0090%] Example 19, Preparation of (E)-N'-(5-(3-tert-butyl-54(2,4-dioxo-3,4-dihydropyrimidin-1{2H}-
yhpheny)-2,3-dihydro-1H-inden-1-ylidene)methanesulfonohydrazide (compound IB-LG-2.7).

Q
O:}é —

N~ NH

{DU919] Part A. Preparation of 1-(3-tert-butyl-5-(1-ox0-2,3-dihydro-1H-inden-5-yI)phenyl) pyrimidine-
2,4(1H,3H)-dione.

[80911]}In a microwave tube, a suspension of the product from Example 18, Part E, the product from
Example 6, Part 4 (144mg, 0.56mmol), 1.0M sodium carbonate solution (557pL, 0.56mmol) in 111
sthanol-toluene (3.0mL) was degassed by nitrogen sparge for 15min. 1, U-Bis(di-t-butylphosphine)
ferrocene palladium (II) chloride complex (135mg, 0.023mmel) was added and degassing was continued
for an additional 5 min, The tube was sealed and the mixture was heated at 100°C in the microwave for
30 min. Diluted with FtOAc and water. Washed with 1M citric acid solution, water, and brine. The
organic was stirred with (3-mercaptopropyl) silica gel for Th. Dried over Na;SO,, filtered and
concentrated under vacuuwm. Purification by silica gel column chromatography eluting with 10-100 %
EtOAc in hexanes gave the title compound as an off-white solid (86mg, 50 %).

[60912] Part B. Preparation of (E)-N-(5~(3~tert-butyl-5-(2,4-dioxo-3 4-dihydropyrimidin-1 2H)-y1)
phenyl)-2,3-dihydro-1H-inden-1-ylidene)methanesulfonohydrazide.

[88913] The product from Part A (80mg, 0.21mmol} was reacted according to the procedures from
Example 6, Part € to provide the title compound as a white solid (73mg, 73 %). "H NMR (300 Mz,
DMSO-dg): 8 1144 (5, TH)9.92 (5, 1 H) 7.64 - 7.98 (m, SHY 7.57 (5, 1 H) 7.45 (s, 1 H) 5.68 (4, =772
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Hz, 1 H)3.00 - 3.20 {m, 5 H) 2.85 (d, }=12.50 Hz, 2 H) 1.36 (5, 9 H). MS +ESI m/z (rel abundance): 467
(100, M+H).

160914} Example 20. Preparation of 3-tert-butyt-5-(2 4-dioxotetrabydropyrimidin- 1{2H)-y1)-2-hydroxy-
N-(4-(methylsulfonamido)phenylbenzamide (compound }LAJ,,S-};.S).

e

OH

~
{60915] Part A. Preparation of methyl 3-tert-butyl-2-hydroxy-S-nitrobenzoate.
88916 Methyl 3,5-di-tert-butyl-2-hydroxybenzoate (28.66g, 108.4mmol} was dissolved with stirting in
430mL glacial acetic acid and the resulting mixture was treated drop wise with fuming nitric acid (50%,
179.26ml.}). When the addition was complete, the resulting mixture was stirred for 2.5k, 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 titie compound (24.57g, 89%).
Jo091 7] Part B. Preparation of methyl S-amino-3-tert-butyl-2-hydroxybenzoate,
[68918] The product of Part A (0.43g, 1.70mmol) was treated with a catalytic amount of PA/C in THF
{(10mL) under hydrogen balloon for 3h. The flask was purged with nitrogen and the mixiure was filtered,
concentrated, and purified by column chromatography on silica gel, eluting with 50%
hexane/dichioromethane, followed by dichloromethane to yield 0.37g (98%).
{00919 Part C. Preparation of methyl 5-(3-amino-3-oxopropylaming)-3-tert-butyl-2-hiydroxy benzoate.
180920] The product of Part 8 (0.37g, 1.66mmol) and acrylic acid (0.12ul, 1.74mmol) were combined
in toluene (10mL) and heated at reflux for 20k, The solution was concenirated to dryness.
[00921] Part D, Preparation of methyl 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- 1 (2H)-yi)-2-
hydroxybenzoate.
{00922} The product of Part C was dissolved in glacial acetic acid (Sml.) and treated with urea (0.24g,
4.0mmol) 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/dichloro- methane to give both product (0.25g, 46%) and open dihvdrouracil (0.112g, 20%).
605231 Part B. Preparation of 3-tert-butyl-5-{1-(2-carboxyethy Dureido)-2-hydroxybenzoic acid.
[60924] The products from Part I were dissolved in methano!l (6mL) and 1M sodium hydroxide solution
was added (15ml.). After 20h, the solution was adjusted to pHZ with concentrated hydrochloric acid and
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extracted into ethyl acetate, dried over sodium sulfate, and concentrated to give 0.303g (89%).

{80925} Part ¥. Preparation of 3-tert-butyl-3-(2,4-dioxotetrahydropyrimidin-1{2H)-yD)-2-hydroxy-
benzoic acid.

[00926] The product from Part B (0.303g, 0.93mmol) was taken up into 7ml. of concentrated
hydrochiloric acid and heated in 4n open flask at 120°C for 1h, 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-dioxotetrahydropyrimidin- 1 (2H)-yi}-2-hydroxy-N-(4-
{methylsulfonamido)phenyDbenzamide.

{60928] The product from Part ¥ (0.13g, 0.42mmol} was heated with thionyl chloride (3mL} at 90°C for
1.5h in an open flask leaving dry acid chloride, which was taken up in dioxane (4mL), N-(4-amino-
phenylmethanesulfonamide HC1 (0.070mg, 0.3 1mmol) was added and the solution was heated at 90°C
for 1Th. The mixture was concentrated and then triturated with dichloromethane, filtered, and dried to give
0.071mg (48%) of the title compound., 1H NMR (300 MHz, DMSO-D6) & ppm 1.39 (s, 9 H), 2.73 (%,
F=662 Hz, 2 1), 2.99 (5, 3H), 3,78 (1, I=6.62 Hz, 2 H), 724 (4, I=8.82 Hz, 2 H), 740 (d, =221 Hz, 1 H),
7.60 (d, 7=9.19 Hz, 2 H), 7.89 (d, J=2.21 Hz, 1 H), 9.74 (s, | H), 10.39 (s, 1 H), 10.44 (s, 1 H),13.30 (5, 1
H).

[00929] Example 21. Preparation of 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-y1-2-hydroxy-
N-(4-(2-methoxyethylsulfonamido)phenylbenzamide {compound IA-1.3-1.8).
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009301 Part A. Preparation of tert-buty! 4-(vinylsulfonamido)phenylcarbamate.

[60931]A solution of fert-butyl 4-aminophenylearbamate (2.63g, 12.63mmol) and friethylamine (7.04ml.,
50.51mmol) were combined in dichloromethane (50mL) and cooled in an ice bath. After drop wise
addition of 2-chioroethanesulfonyl chiloride (1.45ml., 13 .9mmol), the solution was stirred at ambient
temperature for 4h then diluted with 0.5M HCI and extracted into dichloromethane. The product was
purified by column chromatography on silica gel, eluting with 1% methanol/dichloromethane to give
2.48g (66%6).

[60932) Part B. Preparation of tert-butyl 4-(2-methoxyethylsulfonamido)phenylcarbamate.

[00933] The product from Part A (0.70g, 2.35mmol) was heated at 60°C in a sealed tube with 10mL
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methanol and SmL of 25% weight sodium methoxide in methanol for 16h. The solution was dituted with
water and adjusted to pH 6 with 1M HCL, then extracted into dichloromethane and concentrated to give
0.582g (75%).

[60934] Part C, Preparation of N-(4-aminophenyl)-2-methoxyethanesulfonamide.

[60935] The product from Part B (0.582g, 1.76mmol) was taken up in 15ml. of 4M HC! in dioxane and
stirred at ambient temperature for 20h. The solution was diluted with dichoromethane and the solid
product was filtered off and dried to give 0.395g (84%).

{00936 Part U, Preparation of 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidio-1(2H)-y1)-2-hydroxy-N-(4-
(2-methoxyethyisuifonamido)phenylybenzamide.

{60937} The product from Example 26, Part ¥ (0.05g, 0.163mmol) was treated with thiony! chioride
{0.5mL) and the product from Part € (0.038g, 0.163mmolj as in Example 20, Part G 1o give 0.038g
(45%) of the title compound. "H NMR (300 MHz, DMSO-D6): § ppm 1.39 (s, 9 ), 2.73 (t, J=6.62 Hz, 2
H), 320 (s,3H),3.33-3.42 (m, 2 H),3.67 {1, =625 Hz, 2 H), 3.78 (t, J=6.62 Hz, 2 H), 7.23 (4, I=9.19
Hz, 2 H), 740 (4, }=2.21 Hz, 1 H}, 7.58 (d, ]=9.19 Hz, 2 H), 7.89 (d, J=2.21 Hz, 1 H), 9.80 (s, 1 H), 10.39
(s, 1 H), 1044 (5, 1 H), 13.30 (s, 1 H}}.

{60938 Example 22, Preparation of 3-tert-butyl-5-(2 4-dioxotetrahydropyrimidin- 1 QH)-y1)-2-methoxy-
N-{(4-methylsulforamidoyphenyl}benzamide (compound TA-L3-1.51}.

o)
(\L NH
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609381 Part A. Preparation of methy! 3-tert-butyl-2-hydroxy-3-nitrobenzoate.
[86946] Methyi 3,5-di-tert-butyl-Z-hydroxybenzoate (28.66g, 108.4mmol} was dissolved with stirring in
430mL glacial acetic acid and the resulting mixfure was treated drop wise with fuming nitrie acid (90%,
179.26mL)y. When the addition was complete, the resulting mixture was stirred for 2.5h. The reaction
iixture was poured into a 2.0L of crushed ice and allowed {o stand 30min. Afterwards, 1.0L 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%).
[809411 Part B. Preparation of methyl 3-tert-butyl-2-methoxy-S-nitrobenzoate.
[00942] The product from Fart A (11.41g, 45.0mmol), potassium carbonate (2,34g, 67.6mumol), acetone
(200mL), and dimethyl sulfate (6.46g, 67.6mmol) were added together. The resultant mixture was then

heated to reftux for 16h. The mixture was then filtered and the solid was washed with ethyl acetate. The
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resulting organic lquid 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
vacuuy to an oil that was then subjected to purification via column chromatography (gradient of 5% to
40% EtOAc/Hexanes) to vield the title compound as an oi] (10.42, 87%).

[60943] Part €. Preparation of methy! S-amino-3-tert-butyl-2-methoxybenzoate.

{60944 The product from Part B {10.42g, 39.0mmol), iron powder (325mesh, 10.89g, 195mmot),
ammonium chloride (3.13g, 58.5mmol), water (30mL), and methanol (150mL.) were added together. The
resultant mixtore was then refluxed for 1h. The mixture was then cocled to room temperature, filtered
through celite, and the celite washed with methanol, The filirate was then concentrated wnder 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%).

[00943] Part D. Preparation of 3-(3-tert-butyl-4-methoxy-5-(methoxycarbonylyphenylamino) propanoic
acid.

[68946] The product from Part C (16.44g, 69 3mmol) was dissolved in toluene (200mL). This mixture
was heated to reflux and acrylic acid added over time (1mL of acrylic acid added every 3h, 5.23mL 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 a3 an oil that was used directly in the next
reaction,

{00947 Part E. Preparation of methyl 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-y1)-2-
methoxybenzoate.

{60948] The product from Part D (21.43g, 69.3mmol), 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 ofl. To this oil was added methanol (13mL.), and ethyl acetate (350mL).
The resultant mixture was ajlowed to stand for 24-48h whereby a precipitate formed.  The resulting solid
was filtered off and washed with a small amount of methanol (10mL} and then air dried to yield the title
compound as a solid (15.26g, 66%).

[$#6949] Part F. Preparation of 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1{2H}-y1)-2-methoxy
benzoic acid.

[00958] The product from Part £ (4.52g, 13.52mmol}, methanol (70mL), and tetrahydrofuran (70mL})
were added together. The mixture was then stirred vigorously until 2 homogenous solution resulied.
Once homogenous, a solution of aqueous sodium hydroxide (1.0M, 68mlL) was added. The mixiure was
then stirred for 12h, the mixture was then conecentrated under vacuum fo remove the organic solvent,

followed by the addition of aqueous kydrochloric acid (1.0M, 80mL) that resulted in solid formation. The
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mixture was then concentrated under vacuur, To this material was added hydrochloric acid {12M,
100mL) 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%).

{60951 Part G. Preparation of 3-test-butyl-5-(2,4-dioxotetrahydropyrinidin-1(2H)-yl)-2methoxybenzoy!
chloride.

100952] The product from Part F (2H)-yl)-2-methoxybenzoic acid (4.07g, 12.7Immol) and thionyl
chioride (40.82mL, 559mmol) were added together. The mixture was then refluxed for Zh, followed by
concentration under vacuum to provide the product as a light-yellow solid.

[08953] Part H. Preparation of 3-text-butyl-5-(2 4-dioxotetrahydropyrimidin-1 (2H)-y1)-2-methogy-N-(4-
methylsulfonamido)pheny!)benzamide.

[06954] The product prepared in Part G (0.55g, 1.71mmole) was dissolved in CH;Cly (35ml) and added
drop wise to a suspension in CH,Cl, (40ml) containing N-(4-aminophenyl)methanesuifonamide
hydrochloride salt (0.38g, 1.7 Immele} and pyridine (0.41ml, 5.1mmole). The reaction mixture was
stirred 18h at room {emperature. The reaction mixture was filtered and diluted with 400ml CHCl,.  The
organic layer was washed with 1W HaPOy, 10% NaHCO3 and 10% Na(l and dried over anhydrous solid
sodium sulfate. The drying agent was filtered and the organic layer was evaporated in vacuo leaving the
title compound as a créme-colored solid (474mg, 57%). YHNMR (300 MHz, DMS0-D6) 8 ppm 1,37 (s,
SH)2.71(t, /=662 Hz, 210 2.95 (5, 3 H}3.77 (5,3 H) 3.80(d, 2 H) 7.20 (d, /=9.19 Hz, 2 H) 7.28 (d,
F=2.57 Hz, TH) 7.33(d, /=294 He, V ) 7.69 (d, /=9.19 Hz, 2 H} 9.59 (5, 1 H) 1035 (5, 1 B) 10.38 (5, 1
Hj.

[00955] Example 23. Preparation of 4-(3-tert-butyl-5-(2,4-dicxotetrahydropyrimidin-1(2H}-y1)-2-
hydroxybenzamido)phenyl methanesulfonate (compound IA-L3-1.1%).

O~
H\f /©/ 6’5\\0

[60956] Part A. Preparation of 4-(tert-butoxycarbonylamino)phenyl methanesulfonate,

{60957 Tert-butyl-4-hydroxyphenylcarbamate (1.0g, 4.78mmol) and triethylamine (0.80ml, 5. 73mmol)
were combined in dichloromethane (S50mL), cooled in an ice bath and treated with methanesulfonyl
chioride (0.41mL, 5.26mmol). The solution was stirred at ambient temperature for 2h, then was washed

with 1M HCY, dried over sodium sulfate, filtered, and concentrated fo give 1.2g (87%).
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[00958] Part B. Preparation of 4-aminophenyl methanesulfonate hydrochloride.

[00959} The product from Part A (1.2g, 4.18mmol) was treated with 4 M HCl in dioxane (10mL) at
ambient temperature and stirred for 18h. The mixture was concentrated and the solid was triturated with
dichloromethane, filtered, and dried to give 0.855g (92%).

{00960 Part C. Preparation of 4-(3-tert-butyl-5-(2 4-dioxctetrahydropyrimidin- L{ZH)-yD)-2-hydroxy
benzamido)phenyl methanesuifonate,

[06961) The product from Example 28, Part F {0.055g, 0.18mmol} was treated with thiony! chioride
(0.4mL., 5.4mmol) at 88°C for 35min then concentrated to dryness. This acid chloride was dissolved in
diogane (2mL) and treated with the product from Part B (8.060g, 0.27mmol) and pyridine (0.037mL,
0.45mmol). The resulting mixture was stirred at 80°C for 1b, diluted with 1M HCl, extracted into ethyl
acetate, concentrated and purified by columa chromatography on silica gel, eluting with dichloromethane
followed by 2% methanol/dichloromethane to give 0.055g (64%) of the title compound. 'H NMR (300
Mz, DMSO-D6) 8 ppm 1.39 (s, 9 H), 2.74 (£, 3=6.62 Hz, 2 H) 3.40 (s, 3 H), 3.79 (t, J=6.80 Hz, 2 ),
7.36«7.45 (m, 3 H) 7.76 {d, J=9.19 Hx, 2 H), 7.90 (d, 7=2.21 Hz, 1 H), 10.40 (s, 1 H), 1058 (s, | H}
13.13 (s, 1 H).

[06962] Example 24. Preparation of 3-fert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2/)-y1}-2-methoxy-
Nemethyl-N-{4-(methylsulfonamido)phenylbenzamide (compound IA-L3-1.27).
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166963 Part A. Preparation of rert-butyl 4-aminophenyl{methyDcarbamate.

{00964] A mixture of N-methy!-4-nitroaniline (1.00g, 6.57mmol)}, di-rerr-buty! dicarbonate (2.51g,
11.50mumol), and DMAP (40mg, 0.33mmol) in dichloromethane (35mL) wus stirred at reflux for 2h, The
reaction mixture was washed with water (20mL), dried over Nay SOy, filtered and concentrated under
vacuurn. The residue was dissolved in a mixture of THF (12mL) and methanol (12mL.). To the resulting
sotution was added iron powder (1.50g, 27.0mmol) and a selution of ammonium chioride (0.54g,
10.11mmol) in water (SmL). 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 fo give the title compound (1.45g, 99%).
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180865} Part B. Preparation of N-(4-(methylamino)phenyDmethanesulfonamide hydrochloride.

160966} The product prepared in Part A (1.45g, 6.52mmol) was dissolved in anhydrous dichloromethane
{25mL) and freated with pyridine (1.32mL, 16.31 mmol) and methanesuifony! chloride (0.57mL,
7.18mmol). The resulting solution was stirred at room temperature for 3h, and then poured into 8.5M aq.
HCI{25mL). The layers were separated and the aquoous phase was washed with dichloromethane (2 x
25ml). The combined organic layers were dried over Na, SOy, filtered and concentrated under vacuum.
Column chromatography on silica gel using 1% methanol in chioroform as the eluent gave fert-butyl
methyl(4-(methylsulfonamido)phenyl) carbamate (1.31g, 67%), which was dissolved in 4N HCl in 1,4
dioxane (20mL). The resulting sotution was stirred at 40°C for 1h and concentrated under vacuum. The
residue was triturated with dichloromethane to give the title compound as a solid that was collected by
filiration and dried under vacuum (0,99 g, 96%).

[68967] Part C. Preparation of 3-fert-butyl-5-(2 A-dioxotetrahydropyrimidin- |{ 2H)-y)-2-methoxy-N-
methyl-N-(4-(methylsulfonamidophenyhbenzamide.

{68368] The product prepared in Example 22, Part G (40mg, 0.13mmol) and thionyl chloride (0.3mL,
Ammol) were refluxed for 30min, followed by concentration under vacaum. The residue was dissolved in
anhydrous N, N-dimethylacetamide (2ml), and to the resuliing solution was added the product from Part
B (30mg, 0.13mmel) and pyridine (0.025mL, 0.3 tmmol}. The mixture was stirred at 80°C for 30min, and
was partitioned between 1N HCl (SmL) and ethyl acetate (3 x SmL). The organic extracts were
combined, dried over Na,SQy, filtered and concentrated under vacuum to yield a crude product that was
purified by column chromatography on silica gel eluting with 19:1 MeOH:CHCl; to give the title
compound as a colorless solid (45mg, 72%). 'H NMR (500 MHz, DMSO-D6) & ppm 1.07 (s, 9 H), 2.69
(t,J=6.1 Hz, 2H), 2.83 (s, 3 H) 333 - 338 (m, S H) 3.73 (5, 3 H) 6.52 (d, /~8.5 Hz, 2 M) 7.01 (4, /=9.2
Hz, 2 H) 7.06 (d, f=2.4 Bz, 1 M) 7.12 (d, J=2.4 Hz, 1 H) 9.52 - 9.73 (m, T 1) 1028 (s, 1 H).
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[60969] Example 25. Preparation of (N-(4-(3-tert-butyl-5-(3-(butyryloxymethyl)-2,4-dioxotetrahydro
pyrimidin-1(2H)-y1}-2-methoxybenzamido)phenyhmethylsulfonamido)methyl butyrate (compound IA-
1.3-1.88).
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188970] The product from Example 22, Part G (0.098g, 0.20mmole) was dissolved in DMSO (2ml} and
treated with potassivm carbonate (G.166g, 1.20mmole) and chloromethyl butyrate (G:411g, 3.0mmof}.
The mixture was stirred 20h at room temperature. The reaction mixfure 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 methanol/dichloromethane (1% to 3%) to give the title compound as a
foam (0.014, 10%). "H NMR (300 MHz, DMSO-D6) & ppm 0.88 (m, 6 H) 1.38 (s, 9 H) 1.55 (m, 4 1)
226 (t,J=T17Hz, 2H) 239 (1, =7.17 Hz, 2 H) 2.95 (t, J=6.62 Hz, 2 H) 3,14 (5,3 H) 3.77 (s, 3 H} 3.81
{t, J=6.62 Hz, 2H) 5.57 (5, 2 H) 5.68 (5, 2 1) 7.35 (d, J=2.57 Hz, 1 H) 7.38 (d, }=2.94 Hz, 1 1) 7.42 (d,
J=8.82 Hz, 2 H) 7.79 (d, 7=8.82 Hz, 2 H) 10.60 (s, 1 H}.

{80971] Example 26. Preparation of (N-(4-{3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1 QH)-y1}-2-
methoxybenzamido)phenyDmethylsulfonamido)methyl butyrate (compound I1A-L3-1.64).
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[66972] The product from Example 22, Part G (0.098g, 0.20mmole) was dissolved in DMSQ (iml) and
treated with Cesium carbonate (0.209g, 6.64mmole) and bromomethy! acetate (0.123g, 0.80mmol). 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 sodinm 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 6um 60A Prep-Pak® cartridge column
(40mm x 100mm). A gradient of scetonitrile (A) and 10mM ammonium acetate in water (B) was used, at
a flow rate of 70mL/min (0-0.5min 10% A, 0.5-12.0min linear gradient 10-95% A, 12.0-15.0min 95% A,
15.0-17 Omin linear gradient 95-10% A) to give the title compound as a white solid {0.034g, 30%). m.p.
226-230°C, "H NMR (300 MHz, DMSO-D6) 8 ppm 1.38 (5,9 H) 2.11 (5, 3 H) 2.72 (1, J=6.80 Hz, 2 1)
3.15(s, 3H)3.78 (m, 5 H) 5.55 (s, 2 H) 7.30 (d, J=2.57 Hz, 1 H) 7.35 (4, }=2.57 Hz, 1 H) 7.42 (d, J=9.19
Hz, 2 H) 7.79 (4, }=8.82 Hz, 2 ) 10.36 {5, 1 ) 10.58 (5, 1 H).

100973 Example 7. Preparation of N—(B»terbbutyl—s-(2,4»dioxotetrahydropyrimidin-l(Zfl)—yi)-?-.»
methoxypheny!)y-4-(methylsulfonamido)benzamide (compound 14-L4-1.9).
O
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{60974] Part A. Preparation of 2-fert-butyl-1methoxy-4-nitrobenzens.

ID8975] A 1:1 mixture of AcOH and fuming HNO; (0.6mL) was slowly added 1o a solution of 2-fers-
butylphenol (1.0g, 6.6mmol) in cyclohexane (3mL) at (°C. The resulting dark mixture was stirred at 0°C
for 1h, followed by the addition of hexanes (SmL). 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
(10m1), and to the resulting solution was added KaCO; (0.3¢, 2.2mmol), followed by the drop wise
addition of Me, S0, (0.27mL, 2.8mmol). The resulting mixture was stirred at room temperature
overnight, and then poured info 1N HCI (20mL}. The mixture was extracted with EtOAc (3x 20mL),
dried over Na,S0;, filtered and concentrated to provide the title compound as an oil (0.4g, quant.).
[06976] Part B. Preparation of [-(3~tere-butyl-4-methoxyphenyl{)dihydropyrimidine-2,4(/ 4, 3 H)-dione.
[46977] The product described in Part A was dissolved (0.4g, 1.9mmol} in EtOAc (10mL) and treated
with 10% Pd on carban (50mg). The mixture was stirred at ambient femperature under latm Hy

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 BtOAc:hexanes, and isolated as
an oil (0.23g, 68%). Acrylic acid (0.1mL, 1.46mmol} and toluene (10mL) were added to the isolated oil
and the resulting mixture was heated at 100°C overnight, and then concentrated in vacuo fo give a dark
oil. The oil 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 BtOAc (3 x 10mL). The combined organic layers were dried over Na;8Qy, filtered and concentrated
under vacuum 1o 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%).

160978 Part C. Preparation of 1-(3~fert-butyl-4-hydroxy-S-nitrophenylydihydropyrimidine-2,4(1 4 3H)-
dione.

[68979] The product prepared in Part B (1.00g, 3.62mmol) was dissolved in CH,Cl,(25ml.) at 0°C and
treated with a 1M solution of BBry in CHCl, (18mE., 18mmol). The mixture was stirred at reflux
overnight and poured into water (S0ml.). The mixture was extracted with 3:1 CHL,CL:2-PrOH (2 %
50mL), and the combined extracts were dried overmgSO,, filtered and concentrated under vacvum. The
crude product was purified by column chiromatography on silica using 2:1 £tOActhexanes to elute the
product, obtained as a solid {0.60g, 63%). The solid was suspended In AcOH (20mL), to which was
added fuming HNO; (0.105mL). The resulting solution was stirred at room temperature 1h and poured
into ice water (100mL). The mixture was extracted with 3:1 CHLClLy2-PrOH (2 x 50mL), and the
combined extracts were dried overmgSO,, filtered and concentrated under vacuwum. The residue was
triturated with ether to give a solid that was collected by filtration (8.40 g, 57%).

{00980} Part D. Preparation of 1-(3-amino-5-teri-butyl-4-methoxyphenylydihydropyrimidine-

2,41 H, 3H)-dione.

[30981] The product prepared in Part € (0.31g, 1.01mmol) was dissolved in 1:1 THFE:MeOH (50ml.)
and treated with a 2M solution of wimethylsilyldiazomethane in THF (L.5mL, 3.0mmol). The resuliing
solution was stirred at ambient temperature overnight, and concentrated under vacuum. The crude
product was purified by column chromatography on silica gel using 1:1 EtOAc:hexanss and a colorless
solid (0.235g, 72%) was obtained. The solid was dissolved in 111 CH;CluiMeOH (50mL), treated with
10% P&/C (25mg), and the mixture was stirred at ambient temperature under [atm Hy for 2h. The mixture
was filtered through celite and concentrated under vacuum fo obtzin the title compound (0.215g, quant.).
[60982] Part E. Preparation of N-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1{2H)-y1)-2-
methoxyphenyi-4-nifrobenzamide.

[68983] The product obtained n Part D (0.215g, 0.74mmol) was dissolved in anhydrous CH,Cl, (30mL)
and treated with 4-nitrobenzoyl chloride (0.164g, 0.88mmol) and pyridine (0.07mL, 0.88mmol). The

resulting mixiure was stirred at ambient temperature overnight, washed with water (50mL), dried over
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Na, SOy, filtered and concentrated under vacuum. The crude product was purified by column
chromatography on sitica gel using 1:1 EtOAc:hexanes to give the title compound (0.26g, 80%).

[00984] Part F, Preparation of N-(3-ferr-butyl-5(2,4-dioxotetrahydropyrimidin-1{2H)-y1}-2-
methoxypheny)-4-{methyisuifonamido)benzamide.

899851 The product cbtained in Pari £ (0.26g, 0.5%9mmol) was dissolved in a 2:1 mixture of
CH,Cly:MeOH (6mL), treated with 10% Pd on carbon (30mg) and stitred at ambient temperature under
latm H, for 2h, filtered through celite and concentrated under vacuum. The residue was dissolved in
anbydrous CH,Cly (10mlL) treated with methanesulfonyl chloride (0.054mL, 0.70mmol) and pyridine
(0.056mL, ¢.70mmol). The resulting mixture was stirred at room temperature overnight, partitioned
between water (26ml) and 3.1 CHyClp:2-PrOH (3 x 20mL). The combined organic layers were dried
over NapSQy, filtered and concentrated under vacuum. The crude product was purified by column
chromatography on silica gel using 19:1 CHClL:MeOH to give the title corapound as a solid {0.12g,
42%). "H NMR (300 MHz, DMSO-D6) 8 ppm 1.37 (5,9 H), 2.70 (1, J=6.62 Hz, 2 H), 3.10 (5, 3 H), 3.71
{5, 3H), 3.76 (1, J=6.62 Wz, 2 H), 7.11 (¢, /=2.57 Hz, 1 H) 7.30 (d, =8 82. Mz, 2 M} 7.37 (¢, FF2.57 Hz, |
H), 8.02 (d, J=8.82 Hz, 211), 9.86 (s, 1 H) 10.20 (s, 1 H) 1033 (5, 1 H).

[80986] Example 28. Preparation of N-(3-tert-butyl-5-(2,4-dioxotetrabydropyrimidin- 1 (2H)-y1)-2~
methoxyphenyl)-4-(methylsulfonyimethyl)benzamide (compound 1A~1.4-1.18),
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[80987] Thiony! chioride (0.3 1mL, 4.2mmol) and 4-(methylsulfonylmethyljbenzoic acid (0.03g,
0.14mmol) 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 (0.041g,
0.14mmol) and pyridine (0.025mL, 2.2mimol) and heated at 100°C for 20min, then cooled to ambient
temperatire and dilited with 1M HCL The solid precipitate was isolated by filiration, triturated with
methanol and dried to give the title compound ) the title compound (0.0175g, 26%). 'H NMR (300 MHz,
DME0-D6} & ppm 1.37 (s, 9 H), 2.71 (¢, J=6.62 Hz, 2 1), 2.95 (5,3 H), 3.72 (s, 3 H), 3.77 (1, 1=6.62 Uz,
2 Hy, 4.60(s, 2 H), 7.13 {d, J=2.924 Hz, 1 H}, 738 (d, }=2.57 Hz, 1 H), 7.56 {d, J=8.09 Hz, 2 H) 8.05 (d,
J=8.09 Hz, 2 H), 10.03 (5, 1 ), 16.33 (5, 1 H).



{00988] Example 29. Preparation of (E)-N-(4-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-y1)-2-
methoxystyrylphenylimethanesulfonamide (compound IA-L1-1.9).
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(00989 Part A. Preparation of methyl 3-tert-butyl-2-hydroxy-S-nitrobenzoate.
[089%0] Methyl 3,5-di-tert-buiyl-2-hydroxybenzoate (28.66g, I.08.4-mméi) was dissolved with stirring in
430ml, glacial acetic acid and the resulting mixture was treated drop wise with fumisg aitric acid (90%,
179.26mL). 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, 1.0L of water
was added and the ice water mixture was allowed 1o 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-butyl-2-methoxy-5-nitrobenzoate.
{00992] Methy! 3-tert-butyl-2-hydroxy-5-nitrobenzoate (11.41g, 45 6mmol), potassium carbonate (9 34¢g,
67.6mmol), acetone (200mL), and dimethyl sulfate (6.46g, 67.6mmol) were added together. The resultant
mixture was then heated to reflux for 16k, 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 that was then subjected to purification via columun chromatography
{gradient of 5% to 40% EtOAc/Hexanes) to vield the title compound as an oil (10,42, 87%).
1689931 Part C. Preparation of methyl 5-amino-3-tert-butyl-2-methoxybenzoate.
[86994] Methyl 3-tert-butyl-2-methoxy-5-nitrobenzoate (10.42g, 39.Ommol}, iron powder (325mesh,
1(.39¢, 195mmol), ammonium chioride (3.13g, 58.5mmol), water (30mL), and methano} {150mL} were
addeqd together. The resultant mixture was then refluxed for th. 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 (600mL). The resuitant solution was then
washed with water and brine. The organic extract was then dried, filtered and concentrated vnder vacuuwm
to yield the title compound as an oil (9.25g, 100%),
[00935] Part D. Freparation of 3-(3-tert-butyl-4-methoxy-5-(methoxycarbonylphenylamino) propanoic

acid.
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[00996] The product from Part C (16.44g, 69 3mmol) was dissolved in foluene (200mi). This mixture
was heated to reflux and acrylic acid added over time (ImL of acrylic acid added every 3h, 5.23mL total,
76.2mmol). The mixture was then refluxed for 24h. The mixture was then cooled and concentrated under
vacuum to dryness to vield an oil as the crude title compound that was used directly in the next reaction.
00997} Part B. Preparation of methy! 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-y1)-2-
methoxybenzoate.

1009981 The product from Fart D (21.43g, 69.3mmol), 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 ofl was added methanol (13ml), and ethyl acetate (350mlL). 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 (10mL) and then air dried to yield the fitle
compound as a solid {15.26g, 66%),

{06595 Part ¥. Preparation of 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1 (2H Fy)-2-methoxy
benzoic acid.

[801008} The product from Part D (4.52g, 13.52mmo}), methanol (70mL}, and tetrahydrofuran
(70mL) were added together. The mixture was then stirred vigorously until a homogenous solution
resulted. Once homogenous, a solution of agueous sodium hydroxide (1.0M, 68mL) was added. The
mixture was then stirred for 12h, the mixture was then concentrated vnder vacuum fo remove the organic
sotvent, followed by the addition of aqueous hydrochloric acid (1.0M, 80mL) that resulted in solid
formation. The mixture was then concentrated under vacuum. To this material was added hydrochloric
acid (12M, 100mL) 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%).

[861861] Part G. Preparation of 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-y1}-2-methoxy-
benzaldehyde.

[0618G2] The product obtained in Part ¥ (4.07g, 12.7 lmmol) and thionyl chioride (40.82mL, 559mmol)
were combined and the mbxture was refluxed for 2h, followed by concentration under vacuum to provide
a light vellow colored solid product. The solid was dissolved in terraliydrofuran (125mL), the solution
cooled to -78°C and LIAIH(OMBu); (1M, 14mL) was added slowly over 10min while maintaining the
temperatuse at -78°C. The mixture was stirred at -78°C for 2h, and the reaction was quenched with
hydrochloric acid (ag., 1M, 25mL) at -78°C. The mixture was warmed fo room temperature and ethyl
acetate was added. The layers were separated and the agueous layer was washed with ethyl acetate. The
organjc extracts were combined and washed with half saturated sodium bicarbonate solution. The organic

fayer was dried, filtered and concentrated under vacuum fo vield the title compound as a solid (3.73g,
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96%).

(801003] Part H. Preparation of 1-(3-tert-butyl-4-methoxy-35-(4-nitrostyryl)phenyl)dihydro- pyrimidine-
2,4(1H,3H)-dione.

[061804] The product prepared in Part G (1.00g, 3.29mmol) and diethyl 4-nitrobenzy{- phosphonate
{0,853, 3.12mmol) were dissolved in dichloromethane (50mL). Solid potassium terf-butoxide (0.737g,
6.57mmol) was added portion wise at room temperature. The resultant dark red solution was stirred for
1.5h at room temperature, 1N aqueous HCI (S0mL) solution was added and the mixture was stirred
30min, and then diluted with dichloromethane (S0mlL). The resultant organic layer was separated and
dried. The material was purified by column chromatography on silica gel using 99/1
dichloromethane/methanol as eluent to obtain the title compound as a solid (1.12g, 80%j.

[001005] Part 1, Preparation of Preparation of (E)-N-(4-(3-tert-butyl-5-(2,4-dioxotetrahydro- pyrimidin-
1(2H)-y1)-2-methoxystyryliphenyl)methanesutfonamide.

[881006] The product obtained in Part ¥ (1.1g, 2.60mmol), fron (0.725g, 12.9%mmol}, and ammonium
chloride {0.208¢ , 3.90mmol} was added 10 a mixiure of tetrahrydrofuran {(40mL), 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 (10g), washed with ethanol (20mL), and the filtrate
concontrated under vacuum to a solid. The resulting solid was dissolved in ethyl acetate (100mL), and
the solution was washed with water (S0l and dried over Nap,504.  The drying agent was filtered off
and the solvent removed under vacuum te give the aniline adduct as a yellow solid (830mg).

[081807] The solid (830mg, 2.109mmol) was dissolved in dichloromethane (50mL), and pyridine
(0.512ml., 6.33mmotl) and methanesulfony! chioride (0.181mL, 2.32mmol) were added and the resulting
solution was stirred at room temperature 16h. Dichloromethane (100mL) was added followed by
extraction with a IN aq. HCI solution (2 x 50mL}). The organic layer was dried, concenirated under
vacunm aund purified by column chromatography on silica gel using 98/2 CH,Cly/MeOH to provide the
title compound as a solid (480mg, 39%, two steps). mLp. = 260-261°C (trans-isomer) "H NMR (500
MiHz, DM30-de) 8 ppm 1.37 (s, 91, 2.71 (&, I=6,THz, 2H), 3.01 (s, 3H), 3.75 (s, 3H), 3.79 (t, J=6.6Hz,
2H), 7.13 (d, J=16.5Hz, 1H), 7.15 (d, J=2.4Hz, 2H), 7.23 {d, J=8.5Hz, 2H), 7.25 (d, J=16.5 Hz, 1H), 7.51
(d, J=2.4Hz, 1H), 7.61 (&, J=8.6Hz, ZH), 9.80(bs, 1H), 10.30 (s, 1H). (trans-isomer).
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[001608] Example 30. Preparation of (Z)-N-(4-(2-(3-tert-buty\-5-(2, 4-dioxotetrahydropyrinidin-1{2H)-
y1)-Z-methoxyphenyl)-1-chlorovinyljphenyl)methanesulfonamide (compound TA-L1-1.3).
8]
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H

[601009] Part A. Preparation of diethy! hydroxy(4-nitrophenylmethyiphosphonate.
[0661018] The title compound was prepared as described in Taylor, WP, et. AL, Bioorg. Med. Chem.
4:1515-1520 (1996). 4-Nitrobenzaldehyde (3.0g, 19.85mumol) and diethyl phosphonate (2.74g,
19.85mmo}} were combined and treated with a 0.5N solution of sodium methoxide in methanol
{0.993mL, 0.496mmol). The resulting red-orange solution was stirred 12h at room temperature. The
regotion mixture was extracted with dichloromethane (20ml.) followed by half saturated ammonivm
chioride (20mL). The organic layer was separated, dried and concentrated under vacuum to provide the
title compound as a semi-solid (5.1g, 89%,).
10016117 Part B. Preparation of diethyl chloro{4-nitrophenylymethyiphosphonate.
[01812] The product prepared in Part A (500mg, 1.729mmol) was dissolved in dichloromethane
(10mL) and treated with triphenyliphosphine (998mg, 2.80mmol}, followed by N-chiorosuccinimide
{462mg, 3.46mmol}. The mixiure was stirred at room temperatre for 18h, The solution was
concentrated under vacuum and the residue was purified by column chromatography using silica gel
cluting with 4 1/1 mixture of hexanes/ethyl acetate to provide the title compound as an oil (262mg, 49%).
[601013] Part C. Preparation of (Z£)-N-{4-(2-(3-tert-butyl-5-(2,4-dioxotetraliydropyrimidin-1(2H)-y1)-2-
methoxyphenyl)-1-chlorovinyl)phenyDmethanesulfonamide.
[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 H and Example 29,
Part I to provide 39mg of the title compound. "H NMR (300 MHz, DMSCG-de): & ppm 1.36 (5, 9H), 2.71
{t, I=6.8Hz, 2H), 3.06 (s, 3H), 3.71 (s, 3H), 3.78 (, J=6.8Hz, 2H), 7.23 (d, I=2.6 Hx, 1H), 7.27 (5, 1H),
7.28 (d, J=8.6Hz, 2H), 7.48 (d, J=2.6 Mz, 1H), 7.78 d, }=8.8 Hz, 1H), 10.05(s, 1H), 10.34 (s, 1H).
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[061815] Example 31. Preparation of (E)-1-(3-tert-butyl-5-(4-fluorostyryl)-4-methoxyphenyl)
dihydropyrimidine-2,4(1H,3H)-dione (compound 1A-L1-1.12).

1601816] The title compound was prepared according the procedures described in Example 29, Part H
and Example 29, Part T using the product obfained in Example 29, Part G (50mg, §.164mmol) and
diethyl 4-fluorobenzylphosphonate (40.5mg, 0.164mmol). The title compound was obtained as a solid
(30mg, 46%), 'H NMR (300 MHz, DMSO-de): 8 ppm 1.37 {5, 9H), 2.72 {t, 3=6.6Hz, 2H), 3.76 (s, 31,
3.79 (1, =6.6%z, 2H), 7.21 (m, 4H), 7.30 (d, I=16.3Hz, 1H), 7.53 (d, F=2.6Hz, 1H), 7.73 (m, 2H), 10.35 (s,
1H).

(001817 Example 32. Preparation of (£)-N-(4-(2-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-
yi}-Z-methoxyphenyl)-1-flucrovinyl)phenylmethanesulfonamide (compound IA-L1-1.4).
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[(i61018] Part A, Preparation of diethyl fluoro(4-nitrophenylimethylphosphonate.

[¢01019] The title compound was prepared as described in Taylor, WP, et. Al, Bioorg. Med. Chem,
4:1515-1520 (1996). The product from Example 3G, Part A (500mg, 1.729mmol} was dissolved in
dichloromethane (16mL) and treated by drop wise addition of (diethylamino)sulfur triffucride (DAST)
(2.5mL, 18.9mmol). The misfure was stirred at room temperature for 18h. A solution of half saturated
sodium phosphate monobasic (20mL) was added followed vy dichioromethane (20ml.) addition and
separation of the resulting organic phase. The organic solution was dried and concentrated under
vacum, and then subjected fo column chromatography using silica gel eluting with a 1/1 mixture of
hexanes/ethy] acetate to provide the title compound as an oil (215mg, 43%).

{661020] Part B, Preparation of {(Z}-N-(4-(2-(3-tert-butyl-5-(2 4-dioxotetrahydropyrimidin- 1(2H}-y1)-2-
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methoxyphenyi)-1-flaorovinyl)phenymethanesulfonamide.
1061621 The product prepared as described in Part A {100mg, 0.329mmole) was treated with the
product prepared in Example 29, Part G (96mg, 0.329mmole) according to the procedures deseribed in
Example 29, Part B and Example 29, Part I to provide 53mg 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 triflucroacetic acid provided the title compound as a solid (20mg). "H NMR
(300 MHz, DMSO-dg): 8 ppm 1.37 (5, 9, 2.71 (t, J=6.8Hz, 2H), 3.06 (s, 3H}, 3.77 (5, 3H), 3.78 (m,
ZH), 6.62 (d, =404z, 1H), 7.18 (d, I=2.6Hz, 1H), 7.30 (d, =8.4Hz, 2H), 7.55 (d, J=2.6Hz, 1}, 7.75
{d, I=8.8Hz, 2H), 10.68 (s, 1H), 10.33 (s, 1H).
[001922] Example 33. Preparation of (B)-N-(4-(2-(G-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-
y1)-2-methoxyphenyl)-1-fluorovinyl)phenylmethanesulfonamide (compound IA-L1-1.5},
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10610231 Reverse phase HPLC chromatographic separation of the }/1 mixture of cis/trans isomeric
material (S3mg) from Examuyple 32, Part A using a 40-100% gradient of acetonitrile in 0.1% aqueons
trifluoroacetic acid provided the title compound as a solid (16.5mg). "HNMR (300 MHz, DMSO-dg): §
ppmm 1.33 (s, OH), 2.60 (5, 3=6.6Hz, 25D, 3.01 (s, 3H), 3.57 (¢, 7=6.6Hz, 2H) 3.79 (s, 3H, 6.46 (4,
I=21.3Hz, 1H), 6.87 (d, J=2.2Hz, 1H), 7.14 (m, 3H), 7.36 (d, J=8.8Hz, 2H), 10.02 (s, IH), 10.24 (s, [H).
{001024] Example 34. Preparation of (B)-N-(4-(3-tert-butyl-5-(2,4-dioxotetrabydropyrimidin-1(ZH)-y1)-
Z-methoxystyryl-2-flucrophenyDmethanesulfonamide (compound 1A-L.1-1.26)
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1001825) Part A, Preparation of 4-(bromomethyl)-2-fluoro-1-nitrobenzene,
10816241 (3-Fluoro-4-nitrophenolmethanol (1.24¢, 7.25mumol) was dissolved in dichloromethane
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(25mL) and treated with triphenylphosphine {2.281g, 8.70mmol) followed by N-bromosuccinimide
(1.548g, 8.70mmol). The mixture was stirred at room temperatore for 2h. Water (S0mb) and
dichioromethane (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%).

[601027] Part B. Preparation of diethyl 3-fluoro-4-nitrobenzylphosphonate.

[#361028] The product prepared in Part A (1.27g, 5.43mmol} was added to triethy! phosphite (8mi,

54 3mmol) and the solution heated to 120°C for 1hr. After cooling, the excess triethyl phosphite was
removed by heating under vacuum and the residue subjected to column chromatography on silica gel
using 99/1 dichloromethane/methanol as eluent to obtain the crude title compound as an oil (800mg).
1601829] Part C. Preparation of (E)-N-(4-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- 1(2H)-y1)-2-
methoxystyryD)-2-fluorophenylmethanesulfonamide.

[081030] The product described in Example 29, Part G (333mg, 1.751mmole) was treated with the
product described in Part B (510mg, 1.751mmole) according to the procedures described in Example 29,
Part H and Example 29, Part I to provide 80mg of the title compound. "H NMR (300 MHz, DMSO-ds):
& ppm 1.37 (s, 9H), 2.71 (t, J=6.5Hz, 2Hj, 3.05 (s, 3H}, 3.76 (s, 3H), 3.79 (t, J=6.6Hz, 21), 7.18 {m, 2H),
7.36 (d, J=16.5Hz, 1H), 7.39 (m, 1H), 7.44 (m, 1H), 7.52 (d, J=2.6Hz, 1H), 7.63 (m, 11}, 9.65 (s, 1),
1035 (s, 1H).

[601631] Example 35. Preparation of N-(4-(2-(3-tert-butyl-5-(2,4-dioxotetrahydropyrinmidin- 1 (2H)~y1)-
2-methoxyphenyl)cyclopropylphenymethanesulfonamide {compound 14~L3-1.1).
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o UL
H
{061032] The product obtained as described in Example 29, Part 1 (30mg, 0.064mmol) was dissclved in
tetrahydrofuran (2ml.) and treated with 0.95ml. of 2 0.67M ether solution of diazomethane (0.636mmol)
followed by palladiam acetate (0.7mg, 0.003 tmmol). 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 dichloromethans/imethanol as eluent to
obtain the title compound as a solid (21.6mg, 70%). m.p. 265-266°C. "H NMR (300 MHz, DMSO-dy): 6
ppm 1.33 (s, ) 1.50 {m, 2H), 2.13 (m, 1H), 2.27 (m, 1H), 2.69 (4, I=6.6Hz, 2H), 2.94 (5, 3H), 3.63 (s,
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3IH), 3.74 (t, J=6.6Hz, 2H),6.84 (d, J=2.6Hz, 1H), 7.04 (d, J=2.6Hz, 1H), 7.14 (d, J=8.8Hz 2H), 7.20 (4,
=8.8Hz, 2H), 9.60 (s, 1H),10.29 (s, 1H).

[601833] Esample 36, Preparation of N-(4-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-y1)-2-
methoxyphenethyyphenylmethanesulfonamide (compound YA-L5-2-3.1).
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{B010341 The product obtained as described in Exaraple 29, Part £ (415mg, 0.88mmol) was dissolved in
methanol (30mL) and trested 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 (230mg, 55%). m.p. 233-234°C. "H NMR
(300 MHz, DMSO-dg): & ppimt 1.34 (s, 9H), 2.68 (1, I=6.8Hz, 2H), 2.86 (s, 4H), 2.93 (s, 3H), 3.70 (m,
2H), 3.74 (s, 3H), 7.11 (m, 4H), 7.23 (m, 250, 9.5 (s, 159, 10.29 (s, ).

[001035] Example 37, Preparation of (E)-N-(4-(3-tert-butyl-5-(2 4-dioxotetrahydropyrimidin-1(2H)-
yhstyryDphenymethanesuifonamide (compound IA-L1-1.16)
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{8019836] Part A. Preparation of methyl 3-tert-butyl-3-(chlorocarbonyl)benzoate.

[681037] A mixture of 3-tert-butyl-5-(methoxycarbonyl)benzoic acid (9.18g, 38.9mmol, prepared by the
method of Carter et. al., WO2005021500A1), thiony] chloride (75mL) and 1 drop of DMF in toluene
(260mL) was heated at reflux for 2h, cooled and concentrated. The residue was azeotroped with toluene
(3 x 50mL jand dried under high vacuum to give the title compound as an off-white waxy solid (9 9¢,
quantitative yield}.

[001638] Part B. Preparation of methyl 3~(azidocarbonyl}-5-tert-butylbenzoate.
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[661039] To the product of Part A (9.9¢, 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 dileted with BtOAc. The organic layer was washed with FoO, saturated brine, dried (Nay50,),
filtered and concentrated to give the title compound as a white solid (9.9g, 97%).

[081040] Part C. Preparation of methyl 3-amino-5-tert-butylbenzoate.

[061641] The product from Part B (9.9¢, 37.9mmol} in toluene (100mL) was heated at reflux for 1h and
concentrated to give the intermediate isocyanate which was dissolved in DME (60ml.) treated with 8%
HC1(150mL) and stirred for 16h. The mixture was concenirated and the residue was dissolved in water,
nentralized with solid sodium bicarbonate and extracted 3 x 180mL with EtOAc, The organics were
combined, washed with saturated NaCl, dried (Nap,SQy), filtered and concentrated. The crude product
was chromatographed on silica eluting with 2:1 hexane/BtOAes to give the title compound as an oil (2.7g,
35%).

[661642] Part D. Preparation of methy! 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-y1)-2-
methoxybenzoate.

[001043] A mixture of the product of Part C (2.34g, 11.2%mmol} and acrylic acid (2.32ml, 33.9mmol) in
toluene (60mi) 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 1206°C for 24h,
cooled and concentrated. The residue was azeotroped 3 x 50mL with toluene and dissolved in 100mL of
EtOAc. The organic layer was washed with dilute aqueous NaHCOs, HyO, saturated brine, dried
(NaySQy), filtered and concentrated to give the title compound as a white solid (2.1g, 61%).

[001044] Part B. Preparation of 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-ybenzoic acid,
[061045] A mixture of the product from Part D (1.8g, 5.91mmol) and IM NaOH (29.6mi, 29.6mmol) in
MeOH (15ml) and THF (15mL) was stirred for 24h and concentrated. The residue was treated with
50mL of 1M HCI and extracted into EtOAc. The BtQAc layer was washed with Hy(O, saturated brine,
dried (Na,SOy), filtered and concentrated to give a white solid. This intermediate urea was combined
with 20mL of concentrated HC! and heated at 160°C for 1h, 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%).

[001946] Part ¥. Preparation of (E)-N-{4-(3-tert-butyl-5-(2 4-dioxotetrahydropyrimidin-1(2H)-v1)
styryDphenyDmethanesulfonamide.

[881047] The product described in Part E was treated with thiony! chloride and lithivm tri-tert-
butoxyaluminum hydride according to procedures described in Example 29, Part G to produce 3-tert-
butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-yl)benzaldehyde. The aldehyde was treated with diethyl 4~

nitrobenzylphosphonate according the procedures described In Example 29, Part H and Example 29,
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Part I to provide the title componnd ($5mg). 'H NMR (300 MHz, DMSO-dg): 8 ppm 1.32 (s, 9 H) 2.72
(t, J=6.43 Hz, 2ZH) 3.01 (5, 3 H) 3.82 (t, J=6.62 Hz, 2 1) 7.18 - 7.25 (m, 5 H) 7.39 (5, L H) 7.46 (5, | H)
7.58 {d, }=8.46 Hz, 2 H) 9.84 (s, 1 H[} 1037 (s, L H).

[001048] Example 38. Preparation of (Z)-N-(4-(2-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-
yi)-2Z-methoxyphenyi)-1-methoxyvinyijphenyDmethanesulfonamide (compound 1A-L1-1.17).
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[00184%] Part A, Preparation of !-{dimethoxymethyl)-4-nitrobenzene.

[0010506] A flask equipped with a magnetic stir bar and vigreux columm was charged with 4-nitro-
benzaldehyde (5.0g, 33. Lmmol), pyridinium p-toluenesulfonate (1.66g, 6.62mmol), trimethoxymethane
(3.51g, 33.1mmo}) and methanol (100mL). The mixture was heated at 50°C for 12h and was concentrated
in vacuo. The residue was redissolved in BiOAc and washed with ag. NaOH (1M}, HL,O and brine, The
mixture was dried (Na,50,), filtered and concentrated in vacuo 1o yield the title compound as a clear,
light vellow oily product (6.36g , 97%).

1681651} Part B. Preparation of diethyl methoxy{4-nitrophenylymethyiphosphonate.

[001052] The product from Part A (3.0g, 13.2mmol) and wiethyl phosphite (2.53g, 15.2mmol) were
dissolveé in dichloromethane (30mL) under a nitrogen atmosphere, cooled to -20°C and treated with drop
wise addition of boron triffucride stherate (2.27g, 16mmol). The mixture was allowed to slowly warm to
room temperature overnight with stirring. Water was added and the resulting mixture was stirred Smin,
separated and the organic layer was dried (Na,5Oy), filtered and concentrated In vacuo to a solid residue.
The residue was purified on silica gel (100% EtOAc to 3% CHOH/EtOAC) to yield the title compound as
a light yeliow oily produet (3.78 g, 82%).

[001653] Part C. Prepatation of (Z)-N-(4-2-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- 1{2H)-y1)-2-
methoxyphenyl)-1-methoxyvinylphenyljmethanesulfonamide.

{601054] The product obtained according to the procedure described in Example 28, Pari G (400mg,

1.3 1dmmole) was treated with the product obtained in Part B (39%mg, 1.3 H4mmole) according fo the
procedures described in Example 29, Part § and Example 29, Part I to provide the title compound

(17mg, 6%). "H NMR (300 MHz, DMSO-~de): § ppm 1.36 (s, 9 HY 2.71 (1, J=6.62 Hz, 2 H) 3.05 (5, 3 )
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3.58(s, 3H)3.75¢s, 3H) 3.76 - 3.81 {m, 2 H) 6.25 (5, | H) 7.11 (d, J=2.57 Hz, 1 H) 7.27 {d, J=8.46 Hz, 2
H) 7.60 (d, I=8.82 Hz, 2 H) 7.67 (d, J=2.57 Hz, 1 H) 9.96 (s, 1 H) 1032 (s, 1 H},

[001055] Example 39. Preparation of (E}-1-(3-tert-butyl-4-methoxy-5-styrylphenylydikvdro-
pyrimidine-2 4(1H,3H)-dione (compound 1A-L1-1.18).

{001056] The product obtained according to procedurs described in Example 29, Part G (S0mg,
0.164mmole) was treated with diethyl benzylphosphonate (0.034m1, 0.164mmole) according to the
procedure described in Example 29, Part H to provide the title compound {13mg , 19%). "HNMR (300
MHz, DMSO-dg): 8 ppm 137 (s, 9 H) 2.72 ¢, J=6.62 Hz, 2 H} 3.76 (s, 3 H) 3.80 {1, }=6.80 Hz, 2 1) 7.16
718 (m, T H) 721 -7.23 (ma, 1 H) 7.29 - 733 (m, 2 H) 7.36 - 7.43 (m, 2 H) 7.54 (d, 1=2.57 Hz, 1 H)
7.64 (d, I1=7.35 Hz, 2 H) 10.35 (s, 1 H).

{001057] Example 49. Preparation of (E)-1-(3-tert-butyl-4-methoxy-5-(4-methoxystyryl)phenyl)
dihydropyrimidine-2,4(1H,3H)-dione (compound YA-L1-1.14).

[G01058] The product obtained according to procedure described in Example 29, Part G (50mg,
0.164mmole) was treated with disthyl 4-methoxybenzylphosphonate {0.028ml, 0.164mmole) according to
the procedure described in Example 29, Part H to provide the title compound (4mg , 4%). 'H NMR. (300
MHz, DMSO-dg): 8 ppm 1.37 (s, 9 H) 2.71 (¢, J=6.62 Hz, 2 ) 3.76 - 3.81 (m, 8 H) 6.96 (d, }=8.82 Hz, 2
M 7.13 (d, F=2.21 Hz, 1H) 715 (d, J=0.57 Hz, 2 H) 7.50 (d, J=2.57 Hz, 1 H) 7.58 (d, J=8.46 Hz, 2 )
10.34 (s, 1 H).
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[061059] Example 41A. Preparation of (E)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-
1{2H)-y)-2-methoxystyryDphenyl imethanesulfonamide (compound IB-L1-1.1).
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[G01660] Part A, Preparation of (E)-methy! 3-tert-butyt-2-methoxy-5-(3-(3-methoxyacryloylureido)
benzoate.

[001061} The product obtained as described in Example 29, Part C (2.0g, 8.43mmol) was dissolved in
30ml, of N, N-dimethylacetamide and cooled to -25°C. A 0.5Molar solution of B-3-methoxyacryloyl
isocyanate in benzene (21.9mL, 10.96mmeol} 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
compount,

[001062] Part B. Preparation of methyl 3-tert-butyl-5-(2,4-dioxo-3 4-dihydropyrimidin-1(2H)}y1)-2~
methoxybenzoate.

[091663] The product from Part A (3.1g, 8.5 1mmol} 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 108°C for 3h. The ethanol was remaoved under vaguum, and then the aqueous solution was
extracted with dichloromethane and evaporated to dryness. This residue was purified by column
chromatopraphy on silica gel, eluting with 1% methanol/dichloromethane to yield the title compound
(1.23g, 445%).

[601064] Part C. Preparation of 3-terf-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1 (2H)-y1)-2-methoxy
benzoic acid,

[001665] The product from Part B (1.23g, 3.7mmol) was taken up in ethanol (SmL}) and 1M sodiuvm
hydroxide solution (10ml.) and stirred at ambient temperature for 18h. The solution was acidified with
1M HCl and the resulting solid was filtered and dried to give the title compound (0.945 g,80%).

[661066] PartD. Preparation of J-tert-butyl-5+(2,4-dioxo-3 4-dirydropyrimidin-1{2H)-y1)-2-methoxy
benzaldehyde.

[001667] The product from Part C (0.945g, 2.97Tmmol) was taken up in thiony! chloride (4.5mL) and the
mixture was heated at 80°C for 40min. After evaporation to dryness, the acid chloride was dissolved in

dry THF (8mL) and cooled to -78°C. A 1 M solution of lithium tri-tert-butoxyaluminum hydride in THF
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{(3.0mL, 3.0mmol) was added drop wise. After 45min the cold reaction was quenched with 1M HCI
{(5ml.), extracted into ethyl acetate, and purified by column chromatography on silica gel, eluting with
dichloromethane foowed by 1% methanol/dichioromethane to give the title compound (0.635 g, 71%).
1001068] Part K. Preparation of (E)-1-(3-tert-butyl-4-methoxy-5-{4-nitrostyryDyphenyl)pyrimidine-
2,4(1H,3H)-dione,

{001069] The product of Part D (0.634¢g, 2.1mmol) and diethyl 4-nitrobenzylphosphonate (0.573g,

2. 1mmol) were combined in dichloromethane (25ml.) at ambient temperature. Potassinm tert- butoxide
(0.49%4¢, 4 4mmol) was added portion wise and the resulting red/browa heterogeneous mixture was stirred
for 1.5h. This mixture was quenched with 1M HCI (15mL), poured into water and extracted into ethyl
acetate, and the crude product was purified by column chromatography on silica gel, eluting with 1%
methano¥/dichloromethane to give the title compound {0.735g , 83%).

[601070] Part ¥, Preparation of (E)-1-(3-(4-aminostyry[}-5-tert-butyl-4-methoxyphenypyrimidine-
2,41 H,3H)-dione,

f061071] The product from Part E (0.735g, 1.74mmol), ammonium chloride (0.14g, 2.6Zmmol}, and
iron (0.487g, 8,72mmol) were combined in a sofution of ethanol (10ml.), water (SmL)}, and THF (10mL)
and heated at 75°C for 1h. The mixture was filtered through diatomaceous earth, rinsing well with THF
and concentrated to give the title compound.

[601072] Part G. Preparation of (E}N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-dilrydropyrimidia-1 (2H}-yi)-2-
methoxystyry!phenyhmethanesulfonamide.

[681473] The product from Part ¥ (0.683g, 1.75mmol) and pyridine (0.564mL, 6,98mmol) were
combined in dichioromethane (15mL) at ambient temperature. Methane sulfonyichloride (0.163ml,

2. 1mmol) was added drop wise and the solution was stirred for 18h. The mixture was poured info 1M
HCI and extracted into dichloromethane, concertrated, 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%). 'H NMR
(300 MHz, DMSO-D6) & ppm 1.38 (5,9 H), 3.01 (5,3 H),3.79 (5,3 H) 5.65 (d, J=7.72 He, 1 H), 7.17 -
728 (m, 5H), 7.58 - 7.70 (m, 3 H), 7.75 (4, I=7.72 Hz, 1 H},9.86 (5, | 1), 11.42 (5, 1 H).
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[661074] Example 41B. Preparation of (B)-N-{4-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-
L2H)-yD-2-methoxystyryDphenymethanesulfonamide (compound I8-L1-1.1),

24
s

[0631675] Part A. Preparation of N-(4-ethynylphenymethanesutfonamide,

[6616761 In a ZL, 3-neck round-bottom flask equipped with an overhead stirrer was added 4-
ethynylaniline (30g, 256mmol) and pyridine (42.5m], 525mmol) in dichloromethane (512m}) to give an
orange sotution, The mixture was cooled to 5°C and methaneseifony! chloride (19.96ml, 256mmol) was
added drop wise over 18min. The reaction sohution was stirred at 5°C for 2k and washed with 1M
aqueous FCH (3x250mL). The dichloromethane layer was then washed sequentially with saturated
aqueous NaHCOs, water, and safurated aqueous NaCl. The dichloromethane fayer was dried over sodium
sulfate and treated simulianeousty with decolorizing charcoal for 30min, the solution then filtered through
Celite and the filtrate was concentrated, The pink/orange solid was dissolved in 2 minimal amount of hot
ethyl acetate (50-75mL) and slowly diluted with hexanes (500-600ml} to give orange crystals that were
collected by filtration and dried to provide the title cornpound (40.0g, 80%;).

[G618771 Part B. Preparation of (E)-4-(methyisuifonamido)jstyrylboronic acid.

[601078] (Reference: Org. Prep, Proc. Jnt., 2004, 36, 573-579) To a flask was added borane-methy}
sulfide complex (8.03mi., 85mmol) followed by tetraliydrofuran (16mL) and the mixture then cooled to
0°C. (1R){+)-alpha-pinene (26 2mL, 18%9mmol) was then added drop wise (over 10min) to the ice-cooled
solution. The mixture was then stirred at 0°C for 1h followed by stirring 2h at room temperature. The
resulting thick white shuery was cooled to -40°C in a dry jce/acetone bath, followed by the addition of the
product from Part A (15.0g, 77mmol) dissolved in 60mL of THE, drop wise over 30min. After the
addition was complefe, the mixture was stirred for an additional hour at -35°C, then 1h at room
temperature. The light yvellow solution was then cooled to 0°C and acetaldehyde (61.4ml, 1088mmol)
added, then the mixture refluxed at 50°C for 18h, The solvent was then removed under vacunm to
provide an orange syrup, to which water (1 15ml.) was added and the heterogensous mixture stirred for 3h
at room temperature. The light yellow solid generated was collected and washed with water (250mL)
then dried in a vacuum oven overnight. The resultant material was then dissolved in boiling acetone
{190mL), which provided & homogenous yellow solution, followed by removal of the solution from

heating and the addition of hexanes (365ml) over Smin time. A white solid formed in the solution and the
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mixture was stirred until the solution cooled to room temperature, then the white solid was collected and
dried in a vacuun oven for 1hr fo provide the title compound (12.1g, 85%).

[001078} Part C. Preparation of 2-tert-butyl-4-nitrophenol.

1801086] 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, 66.6mmo}) diluted with water (4.25ml). The
resulting dark red/brown mixture was stirved 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 fo constant mass (4.65g, 35.6%).

1301081] Part D. Preparation of 2-bromo-6-tert-butyl-4-nitrophenol.

[001082] A solution of the product from Part C (1.0g, 5.12mmol) in glacial acetic acid (10.25mL}) was
treated portion wise with pyridine hydrobromide perbromide (1.80g, 5.63mmol) 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 the mixture treated with 2 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 %).

[O01083] Part E. Preparation of 1-bromo-3-tert-butyl-2-methoxy-5-nitrobenzene.

[801084] A solution of the product from Part D (1.40g, 5.11mmol) in 10:1 t-butylmethylether-methanol
(25.5mL) was treated with 2.0M timethylsilyidiazomethane in ether (5.1l 10.21mmol), followed by
stirring at room temperature for 18h. The mixtuare 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 %).

{061085] Part F. Preparation of tert-butyl 3-bromo-5-tert-butyl-4-methoxyphenylearbamate,

[001086] A solution of the product from Part § (960me, 3.33mmol) in methano! (17ml.) was treated
with S % platinum on sulfided carbon (100mg), followed by hydrogenation under balloon pressure for 3h,
and then fltered through celite and concentrated vnder 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-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 %).

[BBI087] Part G. Preparation of (E)-N-(3-bromo-5-teri-butyl-4-methoxyphenylcarbamoyl)-3-
methoxyacrylamide,

[601888] The product from Part ¥ {2.0g, 5.58mmol) was dissolved in dichloromethane (10ml) and

trifluoroacetic acid (SmL) added. The solution was stitred at room temperature for 1h followed by



concentration under vacuum and the addition of 10% aqueous sodium bicarbonate (50mLy), followed by
extraction with ethyl acetate (3 x S0mL). The combined organic extracts were dried and concentrated to
provide a residue that was dissolved in 10mL of N,N-dimethylacetamide and cooled to -25°C. A 0.3
molar sofution of B-3-methoxyacryloyl sccyanate in benzene (20.3ml, 11.16mmol) was added drop wise
and the resulting solution was stirred at ambient temperature for 45, and then poused Into water, The
product was extracted imo dichloromethane, washed with brine, dried over sodhum sulfate, filtered and
evaporated under vacuum to give the title compound.

[001689] Part H, Preparation of I-(3-bromo-5-tert-butyl-4-methoxyphenylypyrimidine-2,4(1H,3H)-
dione.

{061096] The product from Part G (2.15g, 5.58mmol) was dissolved in ethano] (10mL). To this solution
was added z mixture of concentrated sulfurie acid (1mL) 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% methanol/dichloromethane to yield the title compound
{1.35g, 65%).

{661691] Part i Preparation of (E}-N-(4-(3-tert-butyl-5-(2,4-dioxo-3 4-dihydropyrimidin- 1{2H)-yi)-2-
methoxystyryDphenyDmethanesuifonamide.

{881092] The product from Part H (8.0g, 22.65mmol), the product from Part B (5.90g, 24.46mmol},
1,17-bis(di-tert-butylphosphino)errocene paliadinm dichloride (0.738g, 1.132mmol), and potassium
phosphate (9.62g, 45.3mmol) were dissolved in a mixture of tetrahydrofuran (128mL) and warer (32ml).
Nitrogen gas was bubbled through the resultant mixture for 10 min followed by heating the solution at
50°C for Shin darkness. The regaction was allowed to cool to room temperature followed by the addition
of satarated agqueous ammonium chloride (50mL), water (200ml), and the solution extracted with
dichjoromethane {(600mL). To the organic exiract was added magnesium sulfate, and 3-mercaptopropyt-
functionalized silica gel {20 g) and the resultant sohution stirred in darkness for 18k. 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 9972 dichloromethane/methanol gradient to provide the title compound
(7.4 g, 70%). "H NMR (300 MHz, DMSO-D6) 8 ppm 1.38 (s, 9 H), 3.01 (5, 3 H), 3.79 (5, 3 H) 5.65 (d,
=702 Yz, VD, 747 - 728 (m, 58, 7.58 - 7.70 (my, 3 W), 775 (4, I=7.72 Hz, 1 H), 9.86 (s, 1 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-1(2H)-y1)-2-methoxystyryDphenymethanesulfonamide (compound IB-L1-1.2).

o
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1081094] Part A. Preparation of methyl 3-tert-butyl-5-(5-fluoro-6-methoxy-2,4-dioxotetrahydro-
pyrimidin-12H)-y1)-2-methoxybenzoate,

{061093) The flucrination procedure was performed as deseribed in Lal, GS, et ai.‘J . Org Chem,,
60:7340-7342 (1995). The product from Example 41A, Part B (0.42g, 1. 26mmol) and Selectfluor™
(0.672g, 1.9mmol) were combined in & mixture of acetonitrile (8ml) and methano] (Iml) and heated at
50°C under N, for Sh. The solution was diluted with water, extracted info ethyl acetate, washed with
sodium bicarbonate solution, concentrated and purified by column chromatography on silica gel to give
the title compound (0.138g, 29%),

{661096] Part B. Preparation of methyl 3-tert-butyl-5-(5-fluoro-2 4-dioxo-3 A-dikydropyrimidin-1(2H)-
yiy-2-methoxybenzoate,

[60810971 The product from Part A (0.134g, 0.35mmol) and triethylamine (ImL}) were combined in
methanol {4mL) and stirred at ambient temperature for 18h. The solution was guenched with 1M HC,
extracted into dichloromethane and concentrated to give the fitle compound (0.113g, 92%).

[0661698] Part C. Preparation of 3-tert-butyl-5-(S-fluoro-2,4-dioxo-3,4-dihydropyrimidin- 1 2H)-y1)-2-
methoxybenzoic acid.

[0016991 The product from Part B (0.113g, 0.32mmol) was treated as described in Example 41 A, Part
C to give the fitle compound (0.088g, 81%).

[661100] Part D. Preparation of 3-tert-butyl-5-(5-fluoro-2,4-dioxo-3,4-dihydropyrimidin-1 (2H)-v1)-2-
methoxybenzaidehyde,

{001301] The product from Part C (0,088g, 0.26mmol) was treated as described in Example 414, Part
D to give the title compound (0.075g, 30%).

{801162] Part E. Preparation of (E}-1-(3-tert-butyl-4-methoxy-5-(4-nitrostyrypheryl)-5-
fluorepyrimidine-2,4(1 1,3 )-dione,

[061103} The product of Part I (0.075g, 0.23mmol) was treated as described in Example 41A, Part E
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to give 0.077g (75%).

[661104] Part F. Preparation of (E)-1-(3~(4-aminostyryl)-§-tert-butyl-4-methoxyphenyl)-5-
fluoropyrimidine-2,4(1H, 3 H)}-dione,

[B01165] The product of Part B (0.077g, 0.18mmol) was treated as described in Example 414, Part ¥
to give the title compound {0.071g, 94%).

[681106] Part G, Preparaticn of {(E)-N-{(4-(3-tert-butyl-5-(5 fluoro-2,4-dioxo-3 4-dihydropyrimidin-
L2 H)-yD)-2-methoxystyryDphenylimethanesulfonamide.

[801107] The product of Part ¥ (0.071g, 0.17mmol) was treated as described in Example 414, Part G
to give the title corapound (0.048g, 57%). 'H NMR (300 MHz, DMSO-D6): & ppm 1,38 {s, 9 H), 3.01 (s,
IH),3.79(s,3H) 7.19-7.27 (m, 5 H), 7.62 (d, J=8.82 Hz, 2 1), 7.66 (d, J=2.57 Hz, 1 H), 8.25 (¢,
J=6.99 Hz, 1H).

1601168} Example 43, Preparation of No(4-((3-tert-butyl-5-(2 4-dioxoretrahydropyrimidin- 1 2H)-v1)-2-
methoxyphenylethyayi)-3~methylphenylymethanesulfonamide (compound [A-1.2-1.9),

[001109] Part A. Preparation of 2-terl-butyl-4-nitrophenol.

16613110} To a vigorously stirred solution of 2-tert-butylphenol (10g, 66.6mwmol) 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 Zh. The suspended sofid was collected by
filtration washed with bexane (300mL), water (200rL) and once again with hexane (200mL) to give the
title compound as 2 cocoa colored powder that was dried to constant mass (4.63g, 35.6%).

[001111] Part B, Preparation of 2-tert-butyl-6-iodo-4-nitrophenol.

[661112] To the product from Part A (4.5g, 23.05ramol) dissolved in MeOH (120ml) and water (30mL)
was added fodine monochloride (1.155ml, 23.05munol) drop wise over a period of 10min.  The mixture
was stirred for 2h and diluted into 1L of water and allowed to stand overnight. The solid material was
collected by filtration and washed 3 x $0ml with water and dried under vacuum overnight to give the title
compound as a tan solid {7.14g, 96%).

1601113] Part C. Preparation of 1-tert-butyl-3-iodo-2-methoxy-5-nitrobenzene,

[661114] To an ice bath cooled solution of the product from Paxt B (5.5g, 17.13mmol) in MTBE (15mi)
in a 50mL pressure vessel was added 2.0M TMS diazomethane (12.85ml, 25.7mmol) followed by drop-

wise addition of methanol (1.0mlL) resuiting in calm bubbling. The vessel was sealed and stivred at room
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temperature for 16h, cooled and the pressure was released. The solution was partitioned between BtOAc
and water. The organic layer was washed with 1.0M HC, saturated potassium carbonate solution, and
seturated NaCl, 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%).

[4G1115] Part D, Preparation of 3-tert-butyi-5-iodo-4-methoxyaniline.

[001116] A mixture of the product from Part € (5.80g, 17.31mmol), ammonium chloride (1.38%g,
26.0mmol), and iron (4.83g, 87mmol) in THF/MeOH/water (200mL total, 2/2/1} was refluxed for 2h,
cooled and filtered through Celite. The filtvate 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 1o give the title compound as a brown oil (5.28g, 100% yield).

[601117] Part £. Preparation of 1-(3-tert-butyl-5-iodo-4-methoxyphenyljdihydropyrimidine-
2,4{1H,3H)-dione.

[601138] The product from Part D (8.2g, 26 9mmol} was treated with acrylic acid (5.53ml, 81mmol) 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 100mL with toluene to give a brown/tan solid. The solid was suspended in a mixture of 50mL EtOAe
and 100mL of saturated Nal{CO; 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 (50mL) to give the title compound as an off-white solid that was dried to constant mass
{7.1g, 66%).

[00111%] Part ¥. Preparation of No(4-iodo-3-methylphenyljmethanesulfonamide.

{6011297 A solution of 4-isdo-3~methylantiine (4.37g, 18.75mmol) in CHLCl, (25ml) was treated with
pyridine (6.07ml, 75minol) followed by drop wise addition of methanesulfony! chloride (1.607mi,
20.63nmol) to give a reddish/orange mixture. The mixture was stirred for 2h, concenirated and diluted
with FtOAc. The BtOAc layer was washed with 1M HCI, water, saturated NaCl, dried (Na,SO4) and
filtered. The EtOAc filtrate was treated with activated charcoal for 30min at 50°C and filtered through a
10g silica plug and concentrated to give the title compound as a light yellow solid (5.5g, 94%}.

{001121] Part G. Preparation of N-(3-methyl-4-((trimethylsityethynylipheuylmethanesulfonamide.
[0021221 A mixture of the product from Part F (3.11g, 10mwmol), copper(l) iodide (0.067g, 0.35mmol),
dichlorobis(triphenylphosphine)palladium (1) (0.351g, 0.50mmo}), triethylamine (6.97ml, 50.0mmol)
and trimethylsilyl acetylene (1.684ml, 12.0mmol) in acetonifrile (50ml) was purged with bubbling N; for
Smin and heated under Ny at 80°C for 30min, The reaction mixture was poured into 200mL of EtCAc
and partitioned with water adding enough IM HCl 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%
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aqueous NaHCO;, water, and saturated NaCl, dried over NaySOy and filtered. The filtrate was treated
with 2.0g of Silicycle $i-thiol silica gel, stirred for 2h and filtered though a T inch pad of silica gel. The
filirate was concentrated and the residue was flash chromatographed on silica eluting with 9:1
hexane/EtOAc -> 3:1 hexane/BtOAc to give the title compound as a beige solid (2.7p, 96%).

(0801123} Part @, Preparation of N-(4-ethynyl-3-methylphenyl)methanesulfonamide.

1001124] The product from Part G (1.13g, 4.01mmol) in MeOH (20.07m!l) was treated with 1M NaOH
{8.43ml, 8.43mmol}, stirred for 1k, partitioned info EtOAc/water and carefiully acidified to pH 3 with 1M
HCL The BtOAc layer was washed with brine, dried (Na,504) and concentrated to give the title
compound as a tan solid (8§20mg, 98%).

{061125] Part 1. Preparation of No(4-((3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1{ZH)-y1)-2~-
methoxyphenylethynyl)-3-methylphenyDimethanesulfonamide.

[001126] A mixture of the products from Part £ (1.38g, 3.43mmol), Part H (0.79¢, 3.78mmol),
copper(l) iodide (6.023g, 0.12mmol} dichlerobis(triphenylphosphine)patladium (1) (0.12g, 0.172mmol)
and triethylamine (2.392ml, 17.16mmol) in acetonitrile (60ml) was purged with bubbling N, for Smin and
heated in an oil bath under N at 80°C for 20min, The reaction mixtare was poured into 409ml. of warn
EtOAc and partitioned with water adding enough 1M HCI fo 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%
NaHCO;, water, and saturated NaCl. The organic layer was dried (NapSOy), and filtered. The filirate
was treated with 4.0g of Silicycle Si-thiol sifica gel, heated at gentle reflux for 2h, cooled and filtered
though a linch pad of silica gel. The filirate was concentrated to 2 yellow solid that was recrystallized by
dissolving in hot BtOAc/MeOH (270mL/30mL), reducing the volume to 100mL and allowing to cool.
The resulting precipitate was collected by filtration and recrystaliized a second time to give the title
compound as a white sclid (760mg, 46%). m.p. >280° C. 'H NMR (300 MHz, DMSO-D6) § ppm 1.35
(s, 9 H}2.46 (5, 3 H} 2.70 (¢, J=6.62 Hz, 2 H) 3.05 (5, 3 H) 3.77 (£, /=6.62 Hz, 2 H) 4.04 (s, 3 H) 7.08 (dd,
J=3.46, 1.84 Hz, 1 H) 7.14 (s, 1 H) 7.25 (d, /=2.57 Hz, 1 H) 7.36 (d, /~2.57 Hz, | H} 7.50 (d, /=8.46 Hz,
1H)9.99 (5. 1 H) 10.36 (5, 1 H),
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[861127] Example 44. Preparation of N-(4-((3-tert-butyl-5-2,4-dioxotetrahydropyrimidin-1{2H}-y1)
phenylethynyl)-3-chlorophenyl)methanesuifonamide (compound YA-~L2-1.3).
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1301128] Part A. Preparation of methy! 3-tert-butyl-5-(chlorocarbonyl)benzoate,

[801129] A mixture of 3-tert-butyl-5-(methoxycarbonyl}benzoic acid (9.18g, 38.9mmol, prepared by the
method of Carter et. al.,, WO2005021500A1), thioony! 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 50ml) and dried under high vacunm to give the title compound as an off-white waxy solid (9.9g,
gquantitative yield).

[601130] Part B, Preparation of methy! 3-(azidocarbonyi)-S-tert-butylbenzoate.

[681131] To the product of Part A (9.9g, 38 9mmol} in acetone (200ml) was added ata fastdrip a
solution of sodium azide {10.12g, 156mmol} dissolved in water (20m1.). The mixture was stirred for 2h
and diluted with BtOAc. The organic layer was waghed with H,O, saturated brine, dried (Na;SOy),
filtered and concentrated to give the title compound as a white solid (9.9g, 97%).

[081132] Part €. Preparation of methyl 3-amino-S-tert-butyibenzoate, ,
[601133] The product from Part B (9.9g, 37.9mmol} in toluene (100mL) was heated at reflux for Th and
concentrated to give the intermediate isocyanate which was dissolved in DME (60mL) treated with 8%
HC{(150mL.) and stirred for 16k, The mixture was concentrated and the residue was dissolved in water,
neuiralized with solid sodinm bicarbonate and extracted 3 x 100mL with EtOAc, The organics were
combined, washed with saturated NaCl, dried (Na,SOy), fitered and concentrated. The crude product
was chromatographed on silica eluting with 2:1 bexane/EtOAc to give the title compound as an ofl (2.7g,
35%).

[601134] Part Dy, Preparation of methy! 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- L2 H)-y1}-2-
methoxybenzoate.

[0011358] A mixture of the product of Part € (2.34g, 11.29mmol) and acrylic 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 120°C for 24h,
cooled and concentrated. The residue was azeotroped 3 x 50mL, with toluene and dissolved in 100mL of

EtOAc, The organic layer was washed with dilute bicarbonate, HyO, sarurated brine, dried (Na,SOy),
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filtered and concentrated to give the title compound as a white solid (2.1g, 61%).

[601136] Part E. Preparation of 3-tert-butyl-5-(2,4-dioxotetrabydropyrimidin- 1(2H)-yl)benzoic acid.
[001137] A mixture of the product from Part D (1.8g, 5.91mmeol) and 1M NaOH (29.6ml, 29.6mmol) in
MeOH (15ml) and THF (15mL) was stirred for 24h and concentrated. The residue was treated with
$0mlL of 1M HCI and extracted into EtOAc. The BtOAc layer was washed with HyO, saturated brine,
dried (Na,SOy), filtered and concentrated to give a white sofid. This intermediate urea was combined
with 20mbL of concentrated HCI and heated at 106°C for 1h, 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 (1.6g, 93%).

[061138] Part ¥, Preparation of 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-yhbenzaldehyde.
[£01139} A solution of the product of Part E (0.8g, 2.76mmol) in sulfurous dichloride (25mL) was
heated at reftux for 1.5k, 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 1M lithium tri-tert-butoxyaluminum hydride (3.03mL, 3.03mmol) in
THF. The solution was stirred at -78°C for 3h and quenched cold with 1M HCI, warmed to ambient
temperature and exiracted 3 x 25ml with EtOAc. The organic extracts were combined, washed with
water, 10% bicarbonate, saturated brine and dried with sodiwm sulfate. The BtCAc was filtered and
concentrated to give the title compound as a white solid (0.77g, quantitative yield).

[081140} Part G. Preparation of 1-(3-tert-butyl-S-ethynylphenyl)dihydropyrimidine-2,4(1H,3H)-dione.
[001141] A mixturs of the product from Part G (913mg, 3mmol), dimethyl 1-diazo-2-oxopropyl
phosphonate (749mg, 3.90mmol, prepared by the method of Ohira, Syn. Comm. 19 (3&4) 561-564
{1989}, and potessium carbonate (829mg, 6.00mmol) in MeOH (20ml) was stirred for 16h and carefully
acidified with 1M HCL The mixture was extracted 2 x S0mb with CH,Cly. The organics were combined,
washed with water, saturated NaCl, dried (NapS0;), filtered and concentrated. The crude product was
purified via silica gel chromatography eluting with 20:1 (CHClL/MeOH) to give the title compound as &
white solid (415mg, 46%).

[001142] Part 3. Preparation of N-(4-((3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H}-y1)
phenyl)ethynyl)-3-chlorophenylymethanesulfonamide.

[801343] A mixture of the product from Part G (40.5mg, 0.15mmol), copper(l) iodide (1.4mg, 7.5pmol),
bis(triphenyiphosphine)palladium(iT) chioride (5.26mg, 7.50pmol), N-(3-chlore-4-iodophenyl)
methanesulfonamide (52.2mg, 0.158mmol, prepared from 3-chloro-4-iodo aniline by the method of
Example 43, Part F) and triethylamine {0.105ml, 0.750mmol) in acetonitrile (2mL) was combined in a
sealed microwave 5mL tube and purged with N, 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



cariridge eluting with 99.5:0.5 CHyCly/MeOH --> 97:3 CH,CL/MeOH. The desired fractions werg
combined and concentrated. The material was trifurated in a minimal amount of EtGAc and the white
solid was collected by filtration and dried to give the title compound (28mg, 39%). m.p. 278-280°C. 'H
NMR (300 MHz, DMSG-I36) 8 ppm 1.31 (5, 9 H) 2.72 {t, /=6.62 Hz, 2 H) 3.12 (5, 3 H) 3.82 (1, J=6.62
He, 2 ) 7.20 (dd, /=8.46,2.21 Hz, 1 ) 735 (s, 2 H) 7.38 - 7.46 (m, 2 H) 7.66 {d, /=8.46 Hz, 1 H} 10.31
(s, 1 Hy10.41 (s, 1 H).

[601144] Example 45, Preparation of N-(6-((3-tert-butyl-5-(2,4-dioxotetranydropyrimidin-1 (2 H)-yi)-2-
methoxyphenylethynyDpyridin-3-yl)methanesulfonamide (compound YA-L2-1.25).

0FF T
o

[0601145] Part A. Preparation of N~(6-iodopyridin-3-yDmethanesuifonamide,

[081346] To a sclution of 6-lodopyridin-3-amine (1.077gm, 4.90mmole) in dichloromethane (40ml} and
pyridine (1.98mi, 24.49mmole) at ice bath termnperature was added methanesulfonyl chloride (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 (2x50m1), dried MgS04) and concentrated in vacuo. The residue was
slowly added in portions to rapidly stirced water (100m!) and the resulting solid collected by filtration,
washed with water and dried in vacuo to give the title compound (0.7287g, 49.9%).

[861147] Part B. Preparation of N-(6-((trimethylsityDethynyDpyridin-3-ymethanesulfonamide.
[061348] The product from Part A (566mg, 1.89%mmole} was combined with copper (1) iodide (17mg,
0.089mmole) and bis(triphenylphosphine) paliadivm (i) chloride (73mg, 0.104mmole) in a pressure tube.
Anhydrous acetonitrile (17ml) added followed by triethylamine (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 ol bath ar 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 volatiles were removed in vacuo and the brown residue fractionated by

{flash)silica gel chromatography (ethyl acetate/hexanes) to give the title product {0.453%¢, 85%) as a tan
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solid.

[G01145] Part C. Preparation of N-(6-ethynylpyridin-3-yhimethanesulfonamide.

[601150] 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 Th, 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 dituted 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] Part D. Preparation of N-(6-((3-tert-butyl-5-(2,4-dioxotetrabydropyrimidin-1{2H)-y1)-2~
methoxyphenyDethynylpyridin-3-yDmethanesulfonamide.

{661152] The product from Part C (75mg, 0.382nmmole) was combined with the product obtained as
described in Example 43, Part E (146mg, 0.363mmole), copper (1) iodide (7.42mg, 0.039mmole) and
bis(triphenylphosphing) palladium (IT) chloride (18.24mg, 6.026mmole) in 2 heavy wall glass tube and
the vessel sealed with 2 septum crimp cap. Under an atmosphere of nitrogen added anhydrous acetonitrile
{10ml) followed by triethylamine (0.266ml, 1.91 Immole). Nitrogen was bubbled through the resulting
brown suspension for Smin and then the tube was immersed in a pre-heated 86°C oil bath. The reaction
was monitored by LC/MS. Three additional aliguots of the alkyne (a total of 71mg, 0.362mumole) each in
THF (1ml), were added via syringe over the course of 8h. The reaction mixture was subsequently poured
into 150mi of warm (43°C) ethyl acetate, partitioned with brine (75m] ) 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 Silicycle Sithiol silica gel and heated under nitrogen
with stirring for 90min. 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 gradient of ethyl acetate in hexanes
followed by methanol in dichloromethane. m.p, 191-192.5°C (d). 'H NMR (300 MHz, DMSO-D6) §
ppm 1.35 (s, 9 H) 2.70 (¢, /=6.62 Hz, 2 11) 3.12 (s, 3 H) 3.78 (t, J=6.62 Hz, 2 H) 4.07 (5, 3 H) 7.30 (d,
J=2.94 He, 1 H) 740 (d, /=2.57 Hz, 1 H) 7.65{d, /~1.47 Hz, 2 H) 8.44 (s, 1 }} 10.29 -~ 10.34 (m, 1 H)
10.38 (s, 1 H).



{001153] Example 46, Preparation of N-{4-((3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1 2H)-yl)-2-

methoxyphenylethynyl}-3-(irifluoromethyl)phenymethanesuifonamide (compound 1A-L.2-1.18).
O
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[801154} Part A. Preparation of N-(4-bromo-3-(friflucromethylyphenyl)methanesulfonamide.

[801155] The title compound was prepared by the reaction of 4-bromo-3-{trifluoromethyljaniline with
methanesulfonyl chioride as described in Example 45, Part A,

[001156] Part B. Preparation of N-(3-(trifluoromethyiy-4-({trimethyisilylethynylphenyl ymethane
sulfonamide.

[001157] The product from Part A (2.00gm, 6.2%mmole) was combined with triphenylphosphine

(0211 gm, 0.805mmole) and pailadium (If) acetate(0.099gm, 0.440mmole) in a 250ml round bottom flask
equipped with a condenser and the reaction was performed as described by W.B Austin et al, J. Org.
Chem., 46 (1132280 (1981), Toluene (40ml) was added followed by tristhylamine (80m]) and
rimethylsilylacetylene (4.41ml, 31.4mmole). The resulting yellow solution was purged with nifrogen for
Smin 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 vaceo and the residue
chromatographed on silica ge] (ethyl acetate-hexanes) to give the title compound as a tan solid
(1.4554gm, 69%),

[001158] Part C, Preparation of N-(4-ethynyl-3-{triflucromethyl)phenylmethanesulfonamide.

[601159] The product from Part B (0.378gm, 1.126mmole) was dissolved in methanol (8ml) and treated
with potassium carbonate (0.322¢gm, 2.33 1mmole) 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 (0.2502g,
84%).

[001160] Part . Preparation of N-(4-({3-tert-butyi-5-(2,4-dioxotetrahydropyrimidin- 1 {2 H)-y1)-2-
methoxyphenylethyny)-3-(rifluoromethyDphenylmethanesulfonamide.

233



[601161] The product from Part C (0.2502gm, 0.350mmole) was treated with the product obtained as
described in Example 43, Part E {0.364gm, 0.905mmole) as detailed in Example 45, Part D. The title
compound (0.3195g, 65.7%) was obtained as a white solid by trituration of the crude product with ether-
dichloromethane. m.p. 257.5-261°C (d). "H NMR (300 MHz, DMSO-D6} § ppm 1.35 (s, 9 H) 2.71 (,
J=6.62 Hz, 2 H) 3.14 {5, 3 H) 3.78 (1, /=6.43 Tz, 2H 4.03 (5,3 H) 7.29 (d, J~2.57 Hz, 1 H) 7.34 (d,
J=2.57 Hz, VH) 7.48 - 7.56 (m, 1 H) 7.60 (s, 1 H) 7.83 (d, /=8.09 Hz, 1 H) 10.37 (5, 1 H) 10.45 (s, 1 H).

1031162] Example 47. Preparation of N-[4-(acetyl-methanesulfonyl-amino)-phenyl}-3-tert-butyl-5-(2,4-
dioxo-tetrahydro-pyrimidin-1-yl)-2-methoxy-benzamide (compound LA-L3-1.69).
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[681163] Part A. Preparation of 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-y1)-2-methoxy-
benzoyl chloride.

1061144] The product from Example 29, Part F, (2H)-yD)-2-methoxybenzoic acid (4.07g, 12.7Tmmol)
and thionyl chloride (40.82mb, 559mmol) were added together, The mixture was then refluxed for 2k,
followed by concentration under vacuum to provide the product as a light-yellow solid.

[081165] Part B. Preparation of N-[4-(acetyl-methanesulfonyl-amino)-phenyl}-3-tert-butyl-5-(2,4-dioxo-
tetrahydro-pyrimidin-1-y1)-2-methoxy-benzamide,

18011661 The product obtained from Part A (0.073g, 0.15mmole) was dissolved in pyridine (2mi} and
treated drop wise with acetic anhydride {0.042mL, 0.45mmol). The mixture was stirred 3h at room
temperature. The reaction mixture was concenirated in vacuo and the residue was dissolved in ethyl
acetate (25ml), The organic layer was washed with aq. HCL, aq. NaHCOs, 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 (55mg, 68%). mp 228-229°C. 1H NMR (300 MHz, DMSO-
D6)Sppm 1385, 9H) 192 (5,3 H) 2.72 (1, /=662 Hz, 2H) 3.52 (s, 3 H) 3.73 - 3.82 (m, S H) 7.32 (d,
J=2.57 Hz, 1 H) 7.36 (d, /=2.94 Hz, 1 H) 7.44 (d, /~8.82 Hz, 2 1) 7.83 (d, /=8.82 Hz, 2 H) 10.37 (s, 1 H)
10.64 (s, 1 H).
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[001167] Example 48. Preparation of N-(6-(3-bromo-5-(2,4-dioxo-3,4-dilydropyrimidin~1(2H})-y1)-2-
methoxyphenyDnaphthalen-2-yhmethanesulfonamide (compound IB-L.0-2.63),
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[B01168] Part A. Preparation of 2-brome-4,6-ditodephenol.

[001169} A 1L round-bottom flask was charged with 2-bromophenol (Aldrich, 8.65g, S0mmol) and
methanol (100mi) to give a colorless solution. Sodium hydroxide (2.40g, 60.0mmol) was added and
stirred until the hydroxide pellets had dissolved. The solution was cooled in an ice water bath and sodium
iodide (5.6g, 37.4mmaol) was added followed by drop-wise addition of sedium hypochlorite (17ml,
27.5mimol) 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 thiosulfate in water (20g n 100mL), stirred for 1 5min and treated
drop-wise with concentrated HCl to a constant pH of 1. The mixture was stirred for 15min and filfered to
collect a white solid that was washed repeatedly with water and dried to constant mass (14.7g, 69%).
[8G1170] Part B. Preparation of 1-bromo-3,5-diiodo-2-methoxybenzene.

[061171] A S00mL 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 recrystallized from hot hexane to give a white solid that
was collected by filtration (12.3g, 81%).

[061172] Part C. Preparation of [-(3-bromo-5-iodo-4-methoxyphenyDpyrimidine-2,4(1H,3H}-dione.
[061173] A 250mL round-bottom flask was charged with the product from Part B (8.09g, 18.44mmol),
pyrimidine-2,4(1H,3H)-dione (2.273g, 20.28mmol), N-(2-cyanophenyl)picolinamide (0.823g, 3.69mmol),
copper (1) todide (0.351g, 1.844mumol) and potassium phosphate (8.22g, 38.7mmol) in DMSO (70ml),
The mixture was sealed, sparged with nitrogen for 1 5min and heated at 60°C for 16h. The mixture was
partitioned with ethyl acetate and water, The organic layer was washed with 1M HCI, water, brine, dried
with sodium sulfate, and filtered. The filtrate was treated with 3-mercaptopropyl fimctionalized silica gel

(Aldrich catalog # 538086), filtered through celite and evaporated to give an off-white solid (3.92g, 50%).
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[601174] PartD. Preparation of N-(6-(3-bromo-5-(2,4-dioxo-3,4-dikydropyrimidin-1(2H}-yl}-2-
methoxyphenylnaphthalen-2-ylimethanesulfonamide.

1661175] To a Sml microwave tube was added the product from Part C (212mg, 0.50mmol)}, the product
from Example 44, Part B (174mg, 0.50mmol), potassium phosphate (223mg, 1.05mmol), PA-Ph (CAS
97739-46-3, 438mg, 0.015mmol) and tris(dibenzylidencacetone)dipalladium(() (4.58mg, 5.00umol) in
tetrahydrofaran (3.0md) and water (1.0ml), The tube was sealed and the mixtare was sparged with
nitrogen for Smin and then stirred for 24h. The reaction mixture was partitioned with ethyl acetate and
IM HCL The organic layer was washed with saturated sodium bicarbonate, brine, dried with sodium
sulfate and filtered. The filtrate was treated with 3-mercaptopropy} functionalized silica gel (Aldrich
catatog # 538086), filtered through celite and evaporated. The residue was triturated with methanol/
CH,C, to give the title compound as a white solid (256mg, 51%). 'H NMR (300 MHz, DMSO-D6) §
ppm 3.08 (s, 3 H) 3.43 (s, 3 H) 5.68 (d, J=8.09 Mz, 1 H) 7.43 (dd, J=8.82, 2.21 Hz, 1 H} 7.60 (d, J=2.57
Hz, 1H) 7.72 (m, 2 H) 7.82 (4, J=3.31 Hz, 1 H) 7.84 (d, J=1.84 Hz, 1 H) 7.96 (1, 2 H) 8.09 (5, 1 H)
10.07 (s, | H) 11.49 (s, 1 H). MS (ES-) m/z 513.9, 515.9 (M-F)".

[001176] Example 49. Preparation of N-(6-(5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)-2-methoxy-3-
{5-methylfuran-2-yhphenylnaphthalen-2-y Dmethanesulfonamide (compound ¥B-L0-2.58).

{681177} To a SmL microwave tube was added the product of Exanple 48 (52mg, 0.101mmol), 4,4,5,5-
tetramethyl-2-(5-methyifuran-2-yD-1,3,2-dioxaborolane {0.025ml, 0.121mmel}, 1,1-bis(di-tert-
butylphosphinojferrocene palladium dichioride (3.28mg, 5.04pmol) and potassium phosphate (42.8mg,
0.20mmol) in THF (3.0ml) and water (1.0ml). The tube was sealed and the mixture was sparged with
nitrogen for Smin and then heated at 50°C for 3h. The cooled mixture was partitioned with ethyl acetate
and 1M HCL The organic layer was washed with saturated sodium bicarbonate, brine, dried with sodium
sulfate, filtered and concentrated. The filtrate was treated with 3-mercaptopropy! functionalized silica
gel, filtered and svaporated, The residue was purified by reverse phase chromatography fo give the
desired product as a white solid (23mg, 44%, m.p.1 74-178°C) ' NMR (300 MHz, DMSG-D6) 6 ppm
2.38(s, 5H)3.09 (5,3 H)}3.33 (s, 3 H) 5.69 (dd, J=7.72, 221 Hz, 1 H) 6.30(d, =3.31 Hz, 1 H) 7.00 (d,
I=3.31 Hz, 1 HY 743 (w0, 2H) 7.74 (d, J=2.57 Hz, 2 H) 7.78 {dd, }=8.46, 1.84 He, 1 H) 7.85 (d, J=8.09
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Hez, 1 H} 797 (t, J=8.82 Hz, 2 H) 8.12 (s, } H) 10.05 (5, 1 H} 11.46 (d, J=2.21 Hz, 1 H}. MS (ESIH) m/z
518 (M-+H)

[561178] Example 56. Preparation of N-(6-{5-(2,4-dioxo-3 4-dihydropyrimidin-1{2H)-y)-2-methoxy-3-
(thiophen-3-yDphenyljnaphthalen-2-ylimethanesuifonamide (compound IB-LE-2.53).
O
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[801178] The title compound was prepared according to the procedure of Example 49 substituting
thiophen-3-yiborenic acid for 4,4,5,5-tetramethyl-2-{5-methytforan-2-y1)-1,3,2-dioxaborolane to give a
white solid (12mg, 23%). "H NMR (360 MHz, DMSO-D6) & ppm 3.07 (s, 3 H) 3.22 (5, 3 H) 5.69 (d,
F=7.72 Hz, 1 H) 7.41 {dd, J=8.64,2.02 Hz, | FI) 7.50 (d, J=2.94 Hz, 1 H) 7.59 (dd, }=5.13, 1.08 Hz, 1 1)
7.6% (m, 3 H) 7.76 (dd, I=8.64, 1.65 Hz, 1 H) 7.89 (4, =772 Hz, 1 H) 795 (m, 3 H) 8.69 (s, 1 H) 10.05
(s, 1 H) 1147 (5, 1 H). MS (ESI+) m/z 520 (M+H)",

1801189] Example 51. Preparation of N-(6-(5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)-2-methoxy-3-
(thiophen-2-ylphenylnaphthalen-2-yDmethanesulfonamide (compound IB-L8-2.61).

{681181] The title compound was prepared according to the procedure of Example 49 substituting
thiophen-2-ylboronic acid for 4,4,5,5-tetramethyl-2-(5-methyifuran-2-y1)-1,3,2-dioxaborolane to give a
white solid (8mg, 15%). 'H NMR (300 MHz, DMSO-D6) 3 ppru 3.08 (s, 3 H) 3.30 (s, 3 H} 5.70 (d,
J=R.0% Hz, 1 H)7.19 (dd, J=5.33, 3.86 Hz, 1 H) 7.42 (dd, }=8.82, 2,21 Hz, 1 H} 7.49(d, }=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,  H) 7.92 {d, }=2.57 Hz, 1 H) 7.98 (m,
2HY8.12 (s, 1 H) 10.06 (s, 1 H) 11.48 (5, 1 H). MS (BESIH+) m/z 520 (M+H)". A



[001182] Example 52, Preparation of N-{(6-(5-(2,4-diox0-3,4-dihydropyrimidin-1(2I1}-y1}-3-(faran-2-
yh-2-methosyphenylnaphthalen-2-ylymethanesulfonamide (compound I8-L8-2.59).
(8]

[661183] The title compound was prepared according to the procedure of Example 49 substituting furan-
2«yiboronic acid for 4,4,5,5-tetramethyl-2-(5-methylfuran-2-y1)-1,3,2-dioxaborolage to give a white solid
(16mg, 32%), "HNMR (300 MHz, DMSO-D6) 8 ppm 3.09 (s, 3 H) 3.35 (5, 3 H) 5.69 (d, I=7.72 Hz, 1
) 6.69 (dd, =331, 1.84 Hz, 1 ) 7.11 (d, J=331 Hz, 1 H) 7.43 (dd, }=8.82,2.21 Hz, 1 If) 7.49 (4,

J=2 94 Hz, | H) 7.80{m, S H) 7.96 (m, 2 H) 8.13 (5, 1 Y 10.06 (s, 1 H} 11.47 (s, L H). MS (EST-) m/z
502.1 (M-HY".

[601184] Example 53, Preparation of N-(6-(5-(2,4-dioxo-3,4-dihydropyrimidin- 1 2H)-y1)-3-(furan-3-
yi-2-methoxyphenylynaphthalen-2-y)methanesulfonamide (compound IB-L4-2.64).
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[601185] The title compound was prepared according to the procedure of Example 49 substituting furan-
3-ylboronic acid for 4,4,5,5-tetramethy-2~(S-methylfuran-2-y1)-1,3,2-dioxaborolane to give a white solid
{6mg, 12%). "HNMR (300 MHz, DMSO-D6) § ppm 3.09 (s, 3 H) 3.30 (s, 3 H) 5.69 (dd, }=7.71, 1.83
Hz, 1H) 7.10 (4d, J=1.74, 0.78 Hz, 1 H) 7.42 (dd, }=8.82, 2.21 Hz, } H) 7.46 (4, 7=2.57 Hg, } H) 7.73 (4,
=221 Hz, 1 H) 7.76 (d, ¥=2.57 Hz, 1 H} 7.78 (d, I=1.84 Hz, 1 H) 7.81 {t, I=1.84 Hz, 1 H) 7.86 (d, J=7.72
Hz, 1H) 796 {t, J=8.82 Hz, 2 Hy 8.10 (s, 1 Hy828 (s, 1 H) 10.05 (s, 1 H) 11.48 (s, I H). MS (ESI-) m%z
502.1 (M-H)'



[061186] Example 54, Preparation of N-(6-(5-(2,4-dioxo-3 4-dihydropyrimidin-1(2H)-yl)-2-methoxy-
biphenyl-3-yDnaphthalen-2-yi)methanesulfonamide {compound IB-L§-2.71).

[601187] The title compound was prepared according to the procedure of Exampie 49 substituting
phenylboronic acid for 4,4,5 5-tetramethyl-2-(S-methyturan-2-y1)-1,3,2-dioxaborolane. The crude
product was purified by silica gel chromatography eluting with 3% methanol/ CHyCl, to give 2 white
solid (10mg, 8%). "H NMR (300 Mz, DMSO-D6) § ppm 3.08 (s, 3 H) 3.12 (s, 3 H) 5.69 (dd, I=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=2.21 He, 1 H) 7.78 (dd,
F=8.46, 1.84 Hz, 1 1) 7.94 (m, 3 H) 8.11 (5, 1 H) 10.04 (s, T H) 11.47 (5, 1 H). MS (ES) m/z 512 (M-
)"

{001188] Example 55. Preparation of N-(6-(3"-chloro-5-(2,4-dioxo-3 4-dihydropyrimidin- I 2H)-y1)-2-
methoxybiphenyl-3-yDnaphihalen-2-yDmethanesulfonamide (compound IB-L4-2.74).

SN P N
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[061%89] The title compound was prepared according to the procedure of Example 49 substimting 3-
chlorophenylborenic acid for 4,4,5,5-tstramethyl-2-(5-methylfuran-2-y1)-1,3,2-dioxaborolane to give a
white solid (38mg, 68%). 'H NMR (300 MHz, DMSO-D6) § ppo 3.09 (s, 3 H) 3.13 (s, 3 ) 5,70 (dd,
J=8.09,221 Hz, 1 H) 7.43 (dd, }=8.82, 2.21 Hz, 1 H) 7.52 (m, 3 H) 7.62 {m, 2 ¥) 7.72 (m, 2 {) 7.79 (dd,
F=8.46,147Hz, 1 H) 7.95 (m, 3 H) 8.12 (s, 1 H) 10.05 (5, 1 H) 11,47 (d, }=2.21 Hz, 1 H). MS (ESI-) m/z
546 (M-H)".



[601198] Example 56. Preparation of N-(6-(5-(2,4-dioxo-3,4-dihydropyrimidin-1(ZH)-y1)-2-methoxy-3-
(S-methylthiophen-2-ylphenylnaphthalen-2-yDmethanesuifonamide (compound 1B-L8-2.73).

{001191] The title compound was prepared according to the procedure of Example 49 substituting

4 45 5-tetramethyl-2-(5-methylthiophen-2-y1)-1,3,2-dioxaborolane for 4,4,5,5-tetramethyl-2-(S-methyi-
furan-2-y1)-1,3,2-dioxaborolane to give a white solid (22mg, 41%). "H NMR (300 MHz, DMSO-D6)
ppm 2,49 (s, 3 1) 3.09 (5,3 H) 3.29 (s, 3 1) 5.69 (dd, }=8.09, 2.21 Hz, 1 1) 6.87 {d, J=2.57 Hz, 1 H) 7.43
(m, 2H) 7.54(d, 5=3.68 He, 1 H) 7.76 (in, 2E0) 7.85 (s, 1 H) 7.87 {d, J=5.15 Hz, 1 H) 7.98 {t, I=0.01 Tz,
2H) 8.1 (s, | H) 10.06 (s, 1 H) 11.47 (d, =2.21 Hz, 1 H}. MS (BESI+) m/z 534 (M+H)",

[601192) Example 87, Preparation of N-(6-(5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)-3-(1-hydroxy-
2-methylpropan-2-y13-2-methoxyphenyl)naphthalen-2-ymethanesulfonamide {compound IB-L0-2.54).

HO

10011931 Part A, Preparation of 2-(2-hydroxy-3,5-diiodophenylacetic acid.

[061194] To a 250mL round bottom flask was added 2-(2-hydroxyphenyhacetic acid (Aldrich, 3.04g,
20mmol) in acetonitrile (50ml) to give a colorless solution. N-icdosuecimide (9.00g, 40.0mmol) was
added portionwise over 15min fo give a red/brown transparent solution that was stirred for 16h. The
mixture was concenirated 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 recrystallized from toluene to give a light
crange powder (6.0g, 74%).

[881195] Part B. Preparation of methyl 2-(3,5-diiodo-2-methoxyphenylacetate.

{601196] To a 250mL round-bottom flask was added the product from Part A (6g, 14.85mmol),

potassium carbonate (6.16g, 44.6mmol), and dimethy! sulfate (4.12g, 32.7mmol) n acetone (49.5ml) to
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give a brown suspension. Heated at reflux for 16k, cooled, concentrated and the residue was partitioned
between EtOAc and water. The EtOAc layer was washed with brine, dried (Na;SO,) and concentrated to
a brown oil that was chromatographed on a 40y silica cartridge eluting with 3:1 hexane/EtCActo give a
yetow oil (6.0g, 94%).

[0811%7] Part C. Preparation of methyl 2-(3,5-dilodo-2Z-methoxyphenyl)-Z-methylpropancate.

[001198] To a 100mL round-bottom flask under nitrogen was added the product from Part B (1.728g,
4mmol) in anhydrous THF (20ml) and HMPA (2ml) to give a colorless solution. Methyl iodide (1.251m],
20.00mmol) 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 -20°C for 30min and guenched with 1M HCl to
a pH of 1. The mixture was extracted 3 X 40m! with EtOAc. The exfracts were combined, washed with
brine, dried (Na,SC,) and concentrated. The crude product was flash chromatographed on 2 40g ISCO
silica cartridge eluting with 9:1 hexane/EtOAc to give the bis-methylated product as a yellow oil (1.63g,
8994,

[601199} Part . Preparation of 2-(3,5-ditodo-2-methoxyphenyl)-2-methylpropanoic acid.

[861200] A suspension of the product from Part € (2.63g, 5.72mmol) in MeOH (40ml) and THF {40m1)
was freated with 4.0M sodiem hydroxide {28ml, 112mmol) and heated at 80°C for 48 h. The organic
solvent was evaporated and the remaining aqueous solution was acidified with 1M HCI producing a solid
that was collected by filtration, washed with water and dried to give the desired carboxylic acid (2.46¢,
96%).

[601201] Part E. Preparation of 2-(3,5-diiodo-2-methoxyphenyl)-2-methylpropan-1-al.

[BU1282] A solution of the product from Part I (1.00g, 2.242mmol) in THF (40mi) was treated dropwise
with borane THF complex 1.0M (20ml, 20mumol) and then heated at 50°C for 24 h. The mixture was
treated with methanol (20mL), refluxed for 30 min 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/IEtOAc (4:1) to give the desired product (810mg, 84%).

{801283] Part F. Preparation of tert-butyl(2-(3,5-dtiodo-2-methoxyphenyl)-2 -methylpropoxy)-
dimethyisilane.

[B91204] A solution of the product from Part E (432myg, 1.000mmol} in DMF (5ml) was treated with
tert-butyldimethylchlorosilane (301mg, 2.000mmol}, and imidazole (204mg, 3.00mmol) and stirred for
2h. The mixture was partitioned between 1M HCI and ethy! acetate. The organic layer was washed with
saturated sodinm bicarbonate, brine, dried with sodium suifate, filtered and evaporated. The residue was
chromatographed o sifica gel eluting with hexane/BtOAc (9:1) to give the dssired product (522meg,
06%).

[001285] Part G. Preparation of 1-(3-(1-(tert-butyldimethylsilyloxy}-2-methylpropan-2-y1)-5-iodo-4-
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methoxyphenyDpyrimidine-2,4(1H,3H)-dione.

[681286] To a 50ml. round-bottom flask was added the product from Part ¥ (520mg, 0.952mmol),
pyrimidine-2,4(1H,3H)-dione (117mg, 1.047mmol}, N-(2-cyanophenyl)picolinamide (42.5mg,
0.190mmol), copper(l) todide (18.13mg, 0.095mmol) and potassium phosphate (424mg, 1.999mmol) in
DMSO (Sml). The vessel was sealed, sparged with nitrogen and then heated at 60°C for 24h. The
mixture was partitioned between 1M HCl 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%%).

[0661207] Part H. Preparation of N-(6-(3-(1-(tert-butyldimethylsilyloxy)-2-methylpropan-2-y1}5-(2,4-
dioxo-3,4~dihydropyrimidin- 1 (ZH)-yI}-2-methoxyphenyDnaphthaten-2-yDmethanesulfonamide.

[661288] To a SmL microwave tube was added the product from Part G (50mg, 0.094mmol), the
product from Example 4A, Part B (32.7mg, 0.094mmol), potassium phosphate (42.0mg, 0.198mmol),
PA-Ph (CAS 97738-46-3) (0.827mg, 2.83pmol) and tris(dibenzylideneacetone)palladium{0) (0.863mg,
0.943umol) in THF (3.0ml) and water (1.0mi). The vessel was sealed and the mixture was sparged with
nitrogen for Smin and then heated 2t 50°C for 2h. The mixture was partitioned between 1M HCI and
ethyl acetate. The organic layer was washed with saturated sodivm bicarbonate, brine, dried with sodium
sulfate and filtered. The filivate was treated with I-mercaptopropyl functionalized silica gel, filtered and
evaporated. The residue was chromatographed on silica gel eluting with hexane/EtOAc (3:7) to give a
solid (32mg, 54%).

[091209] Part). Preparation of N-(6-(5-(2,4-dioxo-3 4-dihydropyrimidin-1(2H)-y1}-3~(1-hydroxy-2-
methylpropan-2-yi)-2-methoxyphenylnaphthalen-2-yhmethavesul{onamide.

[681218] The product from Part H (31mg, 0,050mmol) in THF (2.0ml) was treated with 1M TRAF
(8.3ml, 0.3mmol) 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, filiered and
evaporated, The residue was chromatographed on silica gel eluting with 2% to 8% methanol in CH,Cl, to
give a solid (21mg, 83%). Melting point: 256-257°C. "H NMR (300 MHz, DMSO-D6) 8 ppm 1.35 (s, 6
H)3.08 (s, 3 H)3.23 (5,3 H) 3.67 (d, =478 Hz, 2 H) 4.72 (t, 7=4.78 Hz, 1 H) 5.65{d, J=R.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, 1 H). MS (ESI+) m/z 527 (M+ NH4)".



[661211] Examaple §8. Preparation of N-(6-(5-(2,4-dioxo-3,4-difiydropyrimidin-1(2H)-yl}-2-methoxy-3-
(1-methoxy-2-methylpropan-2-yhphenylnaphthalen-2-ylmethanesulfonamide {compound IB-1.0-2.66).
€}
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[061212] Part A. Preparation of [,5-diiodo-2-methoxy-3-(1-methoxy-2-methylpropan-2-ylbenzene.
[601213] To a 25mL round-bottom flask was added the product from Example 57, Part E. (259mg,
0.6mmol) and sodivrn hydride (28.8mg, 1.200mmol) in THF (Sml). The mixture was stirred for 30min
and iodomethane {0.045 1, 0.720ramo]) was added. The mixiure was stirred for 16h and partitioned
between cthyl acetate and IM HCL The organic layer was washed with saturated sodium bicarbonate,
brine, dried with sodium sulfate, filtered and evaporated 1o give an oil (235mg, 88%).
[601214] Paxt B. Preparation of 1-(3-iodo-4-methoxy-5-(1-methoxy-2-methylpropan-2~
yiphenyDpyrimidine-2,4(1H,3H -dione.
(601215 Tn a2 25mL round-bottom flask was added the product from Part A {230mg, 0.516mmol),
pyrimidine-2, 4 1H,3H)-dione (63.6mg, 0.567mmol), N-(2-cyanophenylpicolinamide (23.02mg,
0.103mmol), copper(l) iodide (9.82mg, 0.052mmol) and pofassium phosphate (230mg, 1.083mmol) 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 HCL The organic layer was washed with saturated
sodium bicarbonate, brine, dried with sedimm sulfate, filtered and evaporated. The residue was
chromatographed on silica gel eluting with 2% to 5% methano! in CH,Cl, to give a solid {140mg, 63%).
[681216] Part C. Preparation of N-(6-(5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yD-2-methoxy-3-(1-
methoxy-2-methylpropan-2-yl)phenyDnaphthalen-2-yDmethanesulfonamide.
[901217] In 2 5ml microwave tube was added the product from Part B (43mg, 0.100mumol), the product
from Example 44, Part B (34.7mg, 0.100mmol), potasshum phosphate (44.6mg, 0.210mmol), PA-Ph
{CAS 97739-46-3) (0.876myg, 3.00pmol) and tris(dibenzylideneacetone)patiadium(0) (0.915mg,
4.999mol) in THF (3.0m!) and water (1.0ml). The vessel was sealed, sparged with nitrogen for Smin
and heated at 50°C for 2h. The mixture was partitioned with ethyl acetate and 1M HCL The OrEAniC
layer was washed with saturated sedium 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/ CH,Cl, (1:1) to give a solid (28mg, 54%). "H NMR (300 MHz, DMSO-
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D6) § ppm 1.39 (s, 6 €) 3.08 (5,3 H) 3.23 (5, 3 H) 3.25 (5, 3 H) 3.61 (5, 2 H) 5.65 (d, J=7.72 Hz, 1 H)
7.27 (d, J=2.57 Hz, 1 H) 7.37 (d, J=2.57 Hz, 1 H} 7.42 (dd, }=8.64, 2.02 Hz, 1 H) 7.69 (dd, J=8.46, 1.84
Hz, 1 H) 7.73(d, =221 Hz, 1 H) 7.78 (d, J=7.72 Hz, 1 H) 7.95 (¢, J=8.27 Hz, 2 H) 8.02 (s, [ H) 10.04 (s,
1H) 1141 (s, L HD). MS (BSTH) m/z 541 (Mo NHAY

1061218] Example 59, Preparation of methy! 2-(5-(2,4-dioxo-3,4~dilyydropyrimidin-1(2H)-yI)-2-
methoxy-3-(6-(methylsulfonamido)naphthalen-2-yhphenyl)-2-methylpropanoate {(compound IB-1.6-
2.70).

[661219] Part A. Preparation of methyl 2-(5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yi)-3-todo-2-
methoxyphenyl}-2-methylpropancate,

[001228] To a 100mL round-bottom flask under N, was added the product from Example 57, Part C
{410mg, 0.89 Immol), IH-pyrimidine-2,4~dione (120mg, 1.069mmol), and potassium phosphate tribasic
(397mg, 1.87Zmmol) in DMSO (Sml) to give a colorless suspension. W-(2-cyanophenyl) picolinamide
(39.8mg, 0.178mmol) was added and the mix was sparged with W, for Smin. Copper(]) iodide (16.97myg,
0.089mmol} was added and the mix was sparged once again for 10min, placed under N, and heated at
60°C for 18h. The mixture was cooled and pariitioned between BtOAc and water adjusting the pH to 1
with HCL The agueous layer was extracted 2X with EtOAc. The organics were combined, washed with
water, saturated NaHCO,, and saturated NaCl. The organic layer was dried (Na,SQy), treated with 3-
mercaptopropyl functionalized silica, filtered and concentrated. The crude product was purified by
chromatography on an ISCO 40 g silica cartridge eluting with 3% MeOH in CH,Cl, to give & white foam
(269mg, 638%).

(8612217 Part B. Preparation of methyl 2-(5+(2,4-dioxo-3 4-dibydropyrimidin-1{ZE)-y1)-Z-methoxy-3-
(6-(methylsulfonamido)naphthalen-2-ylphenyl)-2-methylpropanoate.

18012221 To a 20mL microwave tube was added the product from Part A (0.444¢, 1 Ommol), the product
from Example 44, Part B (0.365g, 1.050mmol), and potassinm phosphate tribasic (0.446g, 2.100mmol)
in 3:1 tetrahydrofuran-water (12ml) and degassed by nitrogen sparge for 20min. The solution was then
treated with PA-Ph (CAS 97739-46-3) (8.77mg, 0.030mmol) and tris(dibenzyhdene-acetonejpalladium(0)

(9.16mg, 10.00umol} followed by degassing for ancther Smin. The microwave tube was then sealed and
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warmed at 50°C for 18h, cooled and partitioned betweent EtOAc and water adjusting the pH to 1 with 1M
HCL The BtOAc layer was washed with water, saturated NaHCO;, and saturated NaCl. The organic
layer was dried over sodium sulfate, stirred for th with 3-mercaptopropy! functionalized silica, filtered
and concentrated. The crude product was purified by chromatography on an ISCO 12g silica cartridge
elating with 1-3% MeOH in CH,Clyto give light tan crystals (480mg, 98%). 'H NMR (300 MHz,
DMSO-D6) 8 ppm 1.52 (s, 6 ) 3.08 (5, 3 H) 3.14 (5, 3 H) 3.64 (5, 3 H) 5.67 (dd, }=8.09, .84 Hz, 1 1)
7.37-7.48 (m, 3 H) 7.65 (dd, J=8.46, 1.84 Hz, 1 H) 7.73 (d, }=2.21 Hz, 1 ) 7.83 (d, J=8.09 Hz, 1 H}
7.96 (dd, J=8.64, 5.70 Hz, 2 H) §.01 (s, [ H) 10.05 (3, L H) 11.45 (s, 1 H). MS (BESI) m/z 536 (M-H)'.

{301223] Example 66, Preparation of 2-(5-(2,4-dioxo-3,4-dihydropyrimidin-1 (2H)-y1)-2-methoxy-3-(6-
(methylsulfonamidonaphthalen-2-yhphenyl)-2-methyipropanoie acid (compound IB-1.4-2.77).

[001224] A mixture of the product from Example 59 (108mg, 0.Zmmol) and sodium hydroxide (imL,
4.00mmol) in methanol, THE, water (3:3:1, 10ml) was heated at 80°C for 18h, cooled and carefully
acidified to pH I with concentrated HCl 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 tmL of 11
EtOAc/MeOH, sonicated for Smin and the solid was collected by filtration as a bright white solid (58mg,
54% yield), mp >300°C. "H NMR (300 MHz, DMSO-D6) § ppm 1.50 (s, 6 H) 3.08 {s, 3 H) 3.18 (5,3 H)
5.66 (d, J=7.72 Hz, | H) 7.34 - 7.45 (m, 3 H) 7.67 (dd, 1=8.64, 1.65 Hz, 1 H) 7.73 (d, }=1.84 [z, 1 H)
7.82(d, J=7.72 Hz, 1 ) 7.96 (dd, J=9.01, 4.60 Hz, 2H) 8.02 (5, 1 H) 10.04 (s, 1 H) 1143 (5, 1 H) 12.15
(s, 1 H). MS (BSI-) m/z 522 (M-H)".
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[601225] Example 61. Preparation of methyl 5-(2,4-dioxo-3 4-dihydropyrimidin-1(2H)-y1}-2-methoxy-
3-{6-(methylsulfonamidonaphthalen-2-ylibenzoate {compound IB-L8-2.72).
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[0012261 Part A, Preparation of methy! 3,5-diiodo-2-methoxybenzoate.

[001227] A mixtore of 2-hydroxy-3,5-dilodobenzoic acid (3.9g, 10.0mmol) potassium carbonate (4.15g,
30.0mmol) and dimethyl sulfate (2.77g, 22.0mmol} in acetone (33mi) was heated at reflux for 16h, cooled
and concentrated, The residue was dissolved in BtOAc and washed with water, brine, dried (Na,SOy),
filtered and concentrated to give an off-white solid (4.2g, quantitative yield).

{001228] Part B. Preparation of methyl 5-(2,4-dioxo-3 A-dihydropyrimidin-1(Q2H)-yi)-3-iodo-2-
methoxybenzoate.

[661229] To a 100mL round-bottom flask under N; was added the product from Part A (2.09g,
5.0mmmol), [H-pyrimidine-2,4-dione {0.67g, 6.0mmol}, and potassium phosphate tribasic (2.2g,
10.5mmol) in DMSO (20ml) to give a colorless suspension. N~(2-cyanophenyljpicolinamide (220mg,
1.0mmol} was added and the mix was sparged with N for Smin, Copper(1) iodide (95mg, 0.5mmol) was
added and the mix was sparged once again for 10min, placed under Ny and heated at 66°C for 18h. The
mixiure was cooled and partitioned between EtOAc and water adjusting the pH to 1 with HCL. The
aqueous layer was extracted 2X with EtOAc. The organics were combined, washed with water, saturated
NaHCO,, and saturated NaCl. The organic layer was dried (NapSOy), treated with 3-mercaptopropy!
functionalized silica, filtered and concentrated. The crude product was purified by chromatography on an
ISCO 40g silica cartridge eluting with 3% MeOH in CHyCl, to give a white foam (1.0g, 50 %).

[001230] Part C. Preparation of methyl 5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)-2Z-methoxy-3-(6-
{methylsulfonamidonaphthalen-2-ylbenzoate.

[601231] A mixture of the product from Part B (101mg, 0.25mmol), the product from Example 44,
Part B (91mg, 0.263mmotl), and potassium phosphate tribasic (111mg, 0.525mmol) in 3:1 tetrahydro-
furan-water {12l was degassed by nitrogen sparge for 20min. The solution was then treated with PA-
Ph (CAS 97739-46-3) (2.192mg, 7.50umol) and tris(dibenzylideneacetone)palladium(0) (2.289mg,
2.500pmol) followed by degassing for another Smin. The microwave tube was then sealed, warmed at

50°C for 18h, cooled and partitioned between EtOAc and water adjusting the pH to 1 with 1M HCl. The
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PEOAC layer was washed with water, saturated NatCO3, and saturated NaCl. The organic layer was
dried Nay50y, stitred for 1h with 3-mercaptopropy! functionalized silica, filtered and concentrated. The
erude product was purified by chromatography on an ISCO 12g silica cartridge eluting with 3% MeCUH in
CH;Cl to give an off-white foam (80mg, 63 %). "HNMR (300 MHz, DMSO-D6) 8 ppm 3.09 (s, 3 F)
3.45 (s, 3 1) 3.89 (5, 3 H) 5.69 (d, J=7.72 Hz, | H) 7.43 (dd, 1=8.82, 2.21 Hz, 1 H) 7.68 - 7.79 (m, 4 H)
7.84(d,3=772 Hz, 1 1) 7.89 - 8.01 (m, 2 H) 8.89 (s, 1 H) 10.06 (s, 1 H) 11.49 (s, | H). M5 (ESI-) m/z
4G4 (M-HY

[061232] Yxample 62. Preparation of N-(6-(5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)-3-icdo-2-
methoxyphenylnaphthalen-2-yhimethanesulfonamide (compound IB-L0-2.57).

[601233] Part A. Preparation of 1,3,5-trifodo-2-methoxybenzene.

{801234] In a 250mL pressure vessel was added 2.4,6-triiodophenct (3¢, 10.60mmol) in MIBE (60ml) to
give a yellow solution. The solution was cooled in an ice bath and 2.0M trimethylsilyldiazomethane
(7.95ml, 15.90mmoly 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 temperature for 4h. The reaction solution
was partitioned between EtOAc and water and the organic layer was washed with 1M HC!, saturated
NaHCO;, and saturated NaCl. The EtOAc was dried (MgSQy), filtered and concentrated to give a tan
solid that was used without purification (4.8g, 94 %).

[801235] Part B, Preparation of 1-(3,5-diiodo-4-methoxyphenylpyrimidine-2,4(1H,3H)-dione.
[601236] To a 100mL round-bottom flask under N, was added the product from Part A (3.5g, 7.2mmol),
TH-pyrimidine-2,4-dione (0.97g, 8.64mmol), and potassium phosphate tribasic (3.2g, 15.0mmol) in
DMSO (50ml) to give a colorless suspension. N-(2-cyanophenyl)picolinamide (320mg, 1.44mmol) was
added and the mix was sparged with N, for Smin. Copper(l) lodide (137mg, 0.72mmol) was added and
the mix was sparged once again for 10min, 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 HCL The aqueous layer was
extracted 2X with E1OAc. The organics were combined, washed with water, saturated NaHCOs, and
saturated NaCl, dried (Na;80,), treated with 3-mercaptopropyl functionalized silica, filtered and

concentrated. The resulting solid was friturated in 2:] hexane/EtOAc to give an off white powder (2.2g,
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62 %),

[081237] Part C. Preparation of N-(6-(5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)-3-icdo-2-
methoxyphenylinaphthalen-2-yl)methanesulfonamide.

[601238] A mixture of the product from Part B 1-(3,5-dilodo-4-methoxyphenyDpyrimidine-2,4(1H,3H)-
dione (118mg, 0.25mmol}, the product from Ezample 4A, Part B (87mg, 0.25mmol), 1,1~
bis(diphenviphosphino)ferrocene-palladinm(ID)dichloride CH,Cl; complex (10.21mg, 0.013mmol) and
sodium carbonate (0.250ml, 0.25mmol) in toluene (1.0mi) and ethano} (1.0mi) was sparged with nitrogen
for Smin and microwaved at 160°C for 30min. The mixture was cooled and partitioned with ethy! acetate
and 1M HCL The organic layer was washed with saturated sodiumn bicarbonate, brine, dried with sodium
sulfate, filtered and cvaporated. The residue was chromatographed on silica eluting with ethyl
acetate/hexans (2:3 to 4:1) to give the title compound {16mg, 11%). "H NMR (300 MHz, DMSO-D6) 8
ppra 3.08 (5,3 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 (4, }=2.57
Hz, L H) 7.73 (20, 2H)Y 7.81 (4, 3=8.09 Hz, 1 H) 7.95 (1, 3 H) 8.09 (5, 1 H) 10.06 (5, 1 ) 11.47 (s, 1 H).
MS (EST-) m/z 562 (M-H)".

{001239] Example 63, Preparation of N-(6-(5-(2,4-dioxo-3 4-dihydropyrimidin- {{ZH)-y1)-2-methoxy-3-
{(rimethylsilyljethynyDphenylinaphthalen-2-ymethanesulfonamide (compound IB-L.6-2.78).

601240} In a 5ml microwave tube were combined ethynyltrimethylsilane (0.044ml, 0.32mmol), the
product from Exaxaple 62 (45,1mg, 0.08mmol), copper(l) lodide (0.762mg, 4.0umol), bis(iriphenyl-
phosphine)palladium(Il) chloride (2.81mg, 4.0pmol) and triethylamine (0.056ml, 0.40mmol) in
acetonilrile (2ml), The mixture was sparged with nitrogen for Smin, sealed and microwaved at 80°C for
20min. The reaction mixture was cooled and partitioned with ethy! acetate and water. The organic layer
was washed with brine, dried with sodium sulfate, filtered and evaporated. The sesidue was
chromatographed on silica eluting with 1-4% methanol in CH,Cl, to give a solid, (18mg, 42%) m.p.175-
178°C., "H NMR (300 MHz, DMSO-D6) & ppm 0.25 (s, 9 H) 3.07 (s, 3 H) 3.65 (s, 3 H) 5.66 (dd, J=7.91,
202 Hz, | Hy 741 (dd, }=8.82,2.21 Hz, 1 H)7.58 (m, 2 H) 7.69 (dd, J=8.46, 1.84 Hz, 1 H} 7.72 (4,
J=2.21Hz, 1 H) 7.81 (d, J=7.72 Hz, 1 H) 7.93 (m, 2 H) 8.05 (d, J=132 Hz, 1 H) 10.04 (s, 1 H) 11.45 (d,
J=2.21 Hz, 1 H). MS (ESTH) m/z 534 (M+H)
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[061241) Example 64, Preparation of N-(6-(5-(2,4-dioxo-3,4-dihydropyrimidin-1{2H}-yl}-2-methoxy-3-
{methylsulfonyljphenylnaphthalen-2-yiymethanesulfonamide (compound 1B-L0-2.68).
O

(663242} Yart A. Preparation of 4-nitrobenzene-2-diazo-[-oxide.

1801243} To a 250ml. round-bottom flask was added 2Z-amino-4-nitrophenol {6.165g, 40 Ommoly in 48%
tetraftuoroboric acid (15ml). Sodium nitrite (2.76g, 40.0mmol) in water (6m!) was added dropwise at 0°C
and the mixture was stirred at room temperature for 30min. The solid was collected by filtration, washed
with tetrafluorcboric acid and water. The solid was suspended in a.ceténc {50m1), filtered and dried to
give a solid (3.31g, 506%).

[8031244] Part B. Preparation of 2-(methylthio}-4-nitrophenol.

[001245] To a 1L beaker was added the product from Part A (2.70g, 16.35mmol) in ice water (250¢g) to
give a brown suspension. Copper (0.520g, 8.18mmol) 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 1M HCI producing a solid that was
collected by filtration and dried (2.53g, 84%).

[801246] Part C. Preparation of 2-(methylsulfonyl)-4-nitrophenol.

(001247} To a 250mL round-bottom flask was added the product frora Part B (1.111¢g, 6.00mmol) in
MeQOH (20ml) to give a brown suspension. Oxone (7.746g, 12.60mmol) in water (20ml) was added
slowly at 0°C. The mixture was warmed to room temperature, stirred for 1h and partitioned with ethyl
acetate and IM HCL 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 CH,Ch fo
give a solid (0.472g, 36%).

[001248] Part . Preparation of 2-iodo-6-(methylsulfonyl)-4-nitrophenc!.

{061249] To a 50mL round-bottom flask was added the product from Part C (470mg, 2.164mmol} in
MeOH (10ml) and water (2.5mli). Todine monochloride (0.130ml, 2.60mmol) in CH,Cl, (2.0mL) was
added dropwise and the mixture was stirred at room temperature, poured into water (200mL) and stirved
for 10min. The resulting solid was collected by filration and dried (636mg, 86%).

[003259] Part E. Preparation of I-lodo-2-methoxy-3-(methylsulfonyl}-S-nitrobenzene.
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[801251] To a 50mL pressure vessel was added the product from Part I (630mg, 1.836mmol) 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
(0.4m1) resulting in calm bubbling. The vessel was sealed and stirred at room temperature for h, The
mixture was partitioned with ethyl acetate and IM HCL The organic layer was washed with saturated
sodiom bicarbonate, brine, dried with sodium sulfate, filtered and evaporated to give an off-white solid
(655mg, 100%).
1601252] Part ¥. Preparation of 3-iodo-4~-methoxy-5-(methylsulfonylaniline,
1091253] To a 250ml round-bottom flask was added the product from Part £ (0.650g, 1.820mmol),
ammonium chloride (0.146g, 2.73mmol}, and iron (0.508g, 9.10mmol) in THF/MeOH/water (50ml,
2/211). 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 (§50mg, 99%).
[801254] Part ;. Preparation of (E}-N-(3-iodo-4-methoxy-5-(methylsuifonylphenyicarbamoyl)-3-
methoxyacrylamide.
[601255] To 2 100mL round-bottom flask was added the product from Part F (500mg, 1.528mmol) 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 mixmure was stirred at this temperature for 15min, then warmed to room
temperature and stirred for 45min. The mixture was dituted with ethyl acetate and washed by water (3 x
50mi), 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%).
[061256] Part H. Preparation of 1-(3-iodo-4-methoxy-5-(methylsulfony!phenylpyrimidine-
2,4(1H,3H)-dione.
001257} To a 100mL round-bottom flask was added the product from Part G (420mg, 0.925mmol) in
ethanol (10ml} to give a suspension. Concentrated sulfuric acid (1mL, 18.76mmol) in water (10m]) was
added and the mixture was heated at 110°C for 2h. The reaction mix was cooled, diluted with water
S0mi} and stirred for 18min. The solid material was collected by filtration, washed with water and dried
to give a white solid (325mg, §3%).
[601258] Part 1. Preparation of N~(6-(5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)-2-methoxy-3-
{methylsulfonyDphenytnaphthalen-2-yDmethanesulfonamide.
{01259 To a Sml microwave tube was added the product from Part H (63 3mg, 0.15mmol), the
product from Example 44, Part B (52.1mg, 0.150mmol), 1,1"-bis(diphenylphosphino)ferrocene-
palladium(I)dichloride compiex (6.12mg, 7.50pmol) and 1M sodium carbonate (0.150ml, 0.150mmol) in
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the solvents of tohuene (1.0m]) and ethanol (1.0ml). 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 1M HCL 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 1% to 8%
methanol in CH,Cl, to give crude product. A final trituration in 131 methancl/ethy! acetate afforded pure
solid (26mg, 34%). "H NMR (300 MFz, DMSO-D6) 3 ppm 3.10 (s, 3 F) 3.44 (s, 3 H) 345 (5,3 1) 5.71
(d, J=8.09 Hz, 1 H) 7.44 (dd, J=8.82, 2.21 Hz, | H) 7.75 (4, I=1.84 Hz, 1 H) 7.80 (dd, J=8.46, 1.84 Hz, ]
) 7.86 (d, J=8.09 Hy, 1 H) 7.91 (d, =257 Hz, 1 H) 7.96 (d, J=2.57 He, 1 1) 8.00 (m, 2 H) 8.16 (d,
J=1.47 Hz, } H) 10.10 (s, 1 E) 11.51 (s, 1 1T). MS (BST+) m/z 533 (M+NH4)".

[801260] Example 65. Preparation of N-{(5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)-2-methoxy-3-(6-

(methylsuifonamidonaphthalen-2-yDphenymethanesulfenamide (compound IB-L.0-2.75).

O
i
1
t

3

[001261] Part A. Preparation of 2,4-diiodo-6-nitrophenol,

{801262] To a solution of Z-nitrophenol (2.78g, 20mmol) in MeOH (120ml) and water (30mL) was
added dropwise a solution of jodine monochloride (2.105ml, 42.0mmol) in 10mL CH,Cl,. The mixture
was stirred for 2h, poured into 600ml. water, stirred aud sonicated for 30min. The mixture was filtered to
collect a yellow solid that was washed 3x with water (50mL each wash) and dried to constant mass (7.3g,
93%). m

{001263] Part B. Preparation of 1,5-dilodo-2-methoxy-3-nitrobenzene.

[081264] A 50mL pressure vessel was charged with the product from Part A and MTBE (10ml) to give a
vellow solution. The solution was cooled in an ice bath and 2M trimsthylsilyldiazomethane (2.251m!,
4.50mmol) 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 HC1. The organic layer was washed with saturated sodium
bicarbonate, brine, dried with sodium sulfate, filtered and evaporaied to give a vellow sofid (1.22g,
100%).

[B01265] Paxt C. Preparation of 3,5-diiodo-2-methoxyaniline.

[001266] In a 250 round-bottom flask was added the product from Part B (0.98g, 2.420mmol),
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arnmonium chloride (0.194g, 3.65mmol), and fron (0.676g, 12.16mmol) in THF/methanol/water
(20ml/20mV/10m}), The mixture was refluxed for 16ho, cooled and filtered. The filtrate was evaporated
and the residue was partitioned with water and ethyl acetate. The organic layer was dried with sodium
sulfate, filtered and evaporated to give an oil (780mg, 86%).

[681267] Part D, Preparation of 1-(3-amino-5-iodo-4-methoxyphenyDpyrimidine-2,4{ 11,3 H)-dione.
[001268] In a 25mL round-bottom flask was added the product from Part £ (650mg, 1.734mmol),
pyrimidine-2,4(1H,3H)-dione (214mg, 1.907mmol), N-(2-cyanopheny!)picolinamide (77mg,
6.347mmol), copper(l) iodide (33.0mg, 0.173mmol) and potassium phosphate (773mg, 3.64mmol) in
DMSO (5mi). The vessel was sealed and the mixture was sparged with nitrogen for 15min and heated at
60°C for 16h. The mixture was partitioned with ethy) acetate and 1M HCL The organic layer was
washed with saturated sodium bicarbonate, brine, dried with sodium sulfate and filtered. The filirate was
treated with 3-mercaptopropy! functionalized silica gel, filtered and evaporated. The residue was
chromatographed on silica eluting with 5:95 methanol/D CH,CLCM fo give a solid (125mg, 20%).
[0681269] Part £. Preparation of N-(5-(2,4-dioxo-3 4-dihydropyrimidin-1(2H}-y1}-3-iodo-2-methoxy-
phenyDmethanesulfonamide.

[081270} A solution of the product from Part B (110mg, 0.306mmol) in pyridine (2ml) was treated with
methanesulfonyl chloride (0.048ml, 0.612mmol) and stirred for 24h. The solvent was evaporated and the
residue was partitioned with ethyl acetate and 1M HCL The organic layer was washed with brine, dried
with sodium sulfate, filtered and evaporated. The residue was purified on silica gel eluting with 2% 1o
5% methanol m CHCl, to give a solid (20mg, 15%).

[001271] Part ¥. Preparation of N-(5-(2,4-dioxo-3 4-dihydropyrimidin-1{2H)-y1)-2~-methoxy-3-(6-
{methylsulfonamidoynaphthalen-2-ylyphenyDmethanesulfonamide.

6012721 To a SmL microwave tube was added the product from Part £ (18mg, 0.041mmol), Example
44, Part B (14.30mg, 0.04 Immol), potassium phosphate (18.35mg, 0.086mmel), PA-Ph (CAS 97739-
46~3) (0.361mg, 1.235umol) and tris{dibenzylideneacetone)dipalladium(0) (0.377mg, 0.412pmol) in THF
(3.0m) 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 1M HCL The organic layer
was washed with saturated sodium bicarbonate, brine, dried with sodjum suifate, filtered and evaporated,
The residue was purified on silica gel efuting with 2% 10 5% methanol in CHLCL to give a solid, A final
trituration in 1:1 methanol/ CH,Cl, gave the desired product (7mg, 32%). 'H NMR (30¢ MHz, DMSO-
D6) 8 ppr 3.09 (5,3 HY 317 (5, 3 HY3.37 (5, 3 H} 5.69 (dd, 3=7.91,2.02 Mz, V H) 7.34 (d, 3=2.57 iz, 1
H} 7.43 (dd, J=8.82,2.21 Hz, 1 H) 747 (d, =2.57 Hz, 1 H) 7.73 (m, 2 H) 7.81 (4, }=8.09 Hz, 1 H) 7.94
(d, J=6.25Hz, L H) 7.97 (d, J=6.62 He, 1 H) 8.07 (s, 1 H} 9.45 (s, 1 H} 16.05 (s, 1 H) 11.45 (d, J=1.84
Hz, 1 H). MS (BSI-) m/z 529 (M-H).
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[¢81273] Example 66, Preparation of N-(6-(5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H}-y1}-2-methoxy-3-
(trifluoromethy)phenylnaphthalen-2-y1)methanesulfonamide (compound ¥B-1.0-2.56).

NH
e

Bt O 20
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[6012774} Part A. Preparation of 4-iodo-2-(triflucromethyl)phenol.

6012751 To a solution of 2-(trifluoromethyi) pheno! (3.24g, 20mmol) in MeOH (40ml) was added
sodium hydroxide (0.960g, 24 0mmol) and stirred until the hydroxide was dissolved. The mixture wag
cooled to 0°C and sodium jodide was added (3.0g, 20mmol) followed by dropwise addition of 10%
aqueous sodium hypochlorite (9.0ml, 14.6mmol). 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 HCl to pHl 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, §7%).
[001276] Part B. Preparation of 2-bromo-4-iodo-6-(iriffuoromethyiphenol,

[6812771 In a 250mL round-bottom flask was added the product from Part A (5.00g, 17.36mmol) and
1,3-dibromo-3,-dimethylhydantoin (2.73g, 9.55mmol) in CHCI; (80ml) to give an orange solution. The
mixture was stirred for 2h, washed with water, brine, dried with sodium sulfate, filtered and evaporated.
The crude product was purified on silica gel eluting with othyl acetate/hexane (5:95) to give a solid (3.5g,
54%).

{001278} Part C. Preparation of I-bromo-S-iedo-2-methoxy-3-(riflucromethyl}benzene.

{001279] A mixture of the product from Part B (3.2g, 8.72mmol), iodomethane (1.36ml, 21.8mmol), and
50% sodinm 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, dried with sodium suifate, filtered and evaporated. The crude material was purified on silica
gel eluting with ethy! acetate/hexane (5:95) to give a solid (2.67g, 80%).

{001280] Part D. Preparation of 1-(3-bromo-4-methoxy-5-(trifluoromethylphenyl)pyrimidine-2,4
(1H,3H)-dione.

{001281] In 2 20mL microwave tube was added the product from Part C (762mg, 2,0mmol}, pyrimidine-
241 H 3 H)-dione (247mg, 2.2mmol), N~(2-cyanophenylipicolinamide (8%me, § 4mmol), copper(D
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fodide (38.1mg, 0.2mmoly and potassium phosphate (892mg, 4.2mmol) in DMSO (10ml). The vessel
was sealed and the mixture was sparged with nitrogen for 15min and heated at 60°C for 16h. The mixture
was partitioned with ethyl acetate and 1M HCL. The organic layer was washed with saturated sodium
bicarbonate, brine, dried with sodium sulfate and filtered. The filirate 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 B. Preparation of N-(6-(5-(2,4-dioxo-3,4-dihydropyrimidin- H{2H)-y1)-2-methoxy-3~
(triffuoromethyDphenynaphthalen-2-ylmethanesulfonamide.

8012831 In a Sml microwave tube was added the product from Part D (60mg, 0.164mmol), the product
from Example 44, Part B (62.8mg, 0.181mmotl), 1,1'"bis(di-tert-butylphosphino)ferrocene palladium
dichloride (5.36mg, 8.22umol) and potassinm phosphate (69.8mg, 0.329mmol} in THF/water (3ml/Tmi).
The vessel was sealed and the mixture was sparged with nitrogen for Smin and heated at 60°C for 2h.

The mixfure was partitioned with ethy! acetate and 1M HCL The organic layer was washed with
saturated sodium bicarbonate, brine, dried with sodium sulfate and filtered, The filtrate was treated with
J-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%). 'H NMR (300 MIfz, DMSO-
D6) & ppm 3.10 (5,3 H) 3.37 (s, 3 H) 5.71 (dd, 3=7.72, 221 Hz, | H) 7.44 (dd, J=3.82, 221 iz, 1 H) 7.75
(s, } H) 7.78 (d, J=1.84 Hz, 1 F) 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,
1HY 10.09 (s, 1 H) 11.51 (d, J=2.21 Hz, 1 H). MS (ESL) m/z 504.1 (M-H)".

[081284] Example 67. Preparation of N-(6-(5-(24-dioxo-3 4-dihydropyrimidin-1(2H)-yD-2-methoxy-3-
{perfluoroethyl)phenylynaphthalen-2-yDmethanesulfonamide (compound IB-1.8-2.69),

\1 o
N\
= g
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H

001285} Part A, Preparation of l-methoxy-4-nitro-2-(perfluoroethyi)benzene.

[661286] To a 250mlL round-bottom flask was added 2-bromo-] -methoxy-4-nitrobenzene (3.5g,
15.08mmol), copper(l) iodids (5.75g, 30.2mmol), and sodium 2,2,3,3 3-pentafluoropropanocate (5.25g,

28 2mmol) in DMF (75ml) and toluene (25ml) 1 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 6k under nitrogen,

cooled and poured into 100mL of water and 100mL of ether, filtered through a i-inch plug of Celite and
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the plug was rinsed with ether. The filtrate Jayers were separated. The organic layer was washed with
brine, dried (NaySOy) filtered and concentrated. The dack oif was flash chromatographed on an Isco 40g
silica carfridge 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%).

[801287] Part B. Preparation of 4-uitro-2-(perfluorcethyliphenol.

{001288} I a 100l round-bottom flask was added the product from Paxt & (14g, 5.16mmel} and
pyridine hydrochloride (4g, 34.6mmol) neat. The mixture was heated at 210°C for 20min, cooled, and
partitioned between EtOAc and waler. The organic layer was washed with bring, dried (Na;SQ4) and
concentrated. The crode product was flash chrematographed on an Isco 12¢ silica cartridge eluting with
3.2 hecxane/EtOAs o give a yellow ofl (1.3g, 98%).

[601289] Part C. Preparation of 2-ivdo-4-nifro-6-(perfluorpethyl)phencl.

(601296} In a 100mL round-bottom flask was added the product from Paxt B (1.3g, 3.06mmol) and N-
iodosuccinimide (1.251g, 5.56mmol) in acetonitrile (16.85ml) fo give a yellow sohution. The solution
was stirred for 16h, diluted with 100mL BtQAc and washed 2 % 50mt with 10% sodium thiosulfate, brine,
dried (Na,SO,) and concentrated to an orange semisolid. The somisolid was flash chromatographed on an
Isco 40g silica cartridge eluting with 3:1 hexane BtOAc o give a deep yellow/orange oil (1.3g, 67%).
[0601291] Part I, Preparation of I-iodo-2~-methoxy-5-nitro-3-{perfluorcethyl)benzene.

{601252] In a 100mL round-bottom flask was added the product from Part C (1.04g, 2.72mmol)
potassium carbonate (0.563g, 4.07mmol} and dimethy! sulfate (0.411g, 3.26mmol) in acetone (20mi) to
give a brown suspension. The 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 cartridgs eluting with 9:1
hexane/EtOAc (600mg, 56%).

001293} Part B. Preparation of 3-iodo-4-methoxy-3-(perflucroethyDaniline.

[601294] In a 250mL round-bottom flask was added the product from Part D (0.6, 1.511mmoel), iron
(0.422g, 7.56mmol), and ammonium chloride (0.121g, 2.267mmol} in a solvent mix of EtOH (Sml), THF
{9ml) and water (3ml) to give a brown suspension that was heated at 95-100°C for 2h. The reaction mix
was ftitered through a plug of Celite and the Celite was rinsed repeatedly with RtOH, The filtrale was
concentrated and the residue was dissolved in EtOAc, washed with water, brine, dried (NaySQy), filtered
and concentrated to give an oil {560mg, 99%).

{001295] Part ¥. Preparation of 1,5-diiodo-2~-methoxy-3-(perflucroethylibenzene.

(201296} In a 25mL round-bottom flask under nitrogen was added the product from Part E (0.565g,
1.53%mmol), tert-butyl nitrite (0.293ml, 2.463mmol), copper(l) iodide (0.293g, 1.53%mmol), sodium
iodide (0.231¢, 1.539mmol} and indine (0.195g, 0.770mmol} in DME (15.3%ml) to gtve a brown
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suspension. The mixture was heated at 60°C for 3k, cooled and filtered through Celite washing the Celite
pad well with EtOAc. The EtOAc filivate was treated with 10% sodium thiosulfate, brine, dried
(N2,80,), 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
(360mg, 49%).

[661297] Part &G. Preparation of 1-(3-iodo-4-methoxy-5-(perfluoroethylphenylypyrimidine-2,4(1H,3H)-
dione.

[601298] In a 20mL microwave tube was added the product from Part ¥ (0.36g, 0.753mmol), 1H-
pyrimidine-2,4-dione {0.101g, 0.904dmmol), potasstam phosphate tribasic (0.336g, 1.582mmol) N-(2-
cyanophenylpicolinamide (0.034g, 0.151mmol) and copper(l) fodide (0.014g, 0.075mmol in DMSO
(7Tml). The vessel was sealed and the mixture was sparged with N, for 30min, heated at 60°C for 24h,
cooled and diluted into EtOAc. The BtQOAc layer was washed with 1M HCL saturated NaHCO3, and
saturated Nall, dried (NaySOy), filtered and concentrated. The residue was flash chromatographed on an
isco 40g silica cartridge eluting with hexane —> 1:1 hexane/EfOAc fo give a yeliow foam (100mg, 29%).
1061299] Part H. Preparation of N-(6-(5-(2 4-dioxo-3,4-dibydropyrimidin-1 (2H)}-vD)-2-methoxy-3-
{perfluoroethyl)phenylnaphthalen-2-yiymethanesulfonamide.

[001386] In a Sml microwave tube were combined the product from Part & (0.10g, 0.216mmol),
Example 4A, Part B (0.075g, 0.216mmol), and potassium phosphate tribasic (0.096g, 0.454mmol) In 3:1
tetrahydrofuran-water (5ml.) and degassed by nitrogen sparge for 10min. The mixtore was then treated
with PA-Ph (CAS 97739-46-3) (1.898mg, 6.4%umol) and tris{dibenzylidensacetone)dipatadiom(0)
{1.982mg, 2.164umol) followed by degassing for another Smin. 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 HC],
saturated NaHCO;, and saturated NaCl. The organic was dried Nap8O,, stirred for 0.5h with 3-mercapto-
propy! functionalized silica to remove metals, filtered and concentrated. The crude product was purified
by chromatography on an Isco 12g silica cartridge eluting with CH,yCly ~> 3% MeGH in CHCly fo give a
light yellow foam (84mg, 99%) m.p. 162-165°C. "H NMR (300 MHz, DMSO-D6) § ppm 3.10 (s, 3 H)
3.33 (5,3 H) 5.70 (d, 1=7.72 Hz, 1 H) 7.44 (dd, J=8.82, 2.21 Hz, 1 H) 7.70 - 7.76 (1, 2 1) 7.80 (d, J=2.57
Hz, 1 H) 7.86 (d, 7=8.09 Hz, 1 H) 7.91 (d, J=2.57 Hz, 1 H) 8.00 (dd, J=8.82, 294 Hz, 2 H) 8.12 (5, 1 H)
10,10 (s, 1 H) 11.50 (s, 1 H). MS (BSI) m/z 554 (M-H)"
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[0601381] Example 68. Preparation of (E)}-N'“(6-(5-(2,4-dioxo-3,4-dihydropyrimidin-1{2H)-y1}-2-
methoxy-3~(thiophen-2-yDphenyl)-2,3-dihydro-1 H-inden-1-ylideneymethanesulfonohydrazide (compound
IB-14-2.51).

[661382] Part A. Preparation of 1-(3-bromo-4-methoxy-5-(1-0x0-2,3-dihydro-1H-inden-5~-yDphenyl)-
pyrimidine-2,4(1H,3H)-dione.

10813031 In & 100mL round-bottom flask was added the product from Exainple 48, Part C (846mg,
2.00mmol), Example 6, Part A (516mg, 2.000mmol), potassium phosphate (892mg, 4.20mmol), PA-Ph
{CAS 97739-46-3) (17.54mg, 0.060mmol) and ris(dibenzylideneacetone)-dipalladium(0) (18.3 1mg,
0.020mumoly in THF (12.0ml) and water (4.0ml}. The vessel was sealed and the mixturs was sparged with
nitrogen for Smin and stirred at ambient temperature for 72h. The mixture was partitioned with ethyl
acetlate and 1M HCI The organic Jayer 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 porified with silica gel ehuting with 1 to 4%
methanol in CHCl to give a solid (690mg, 81%).

[001304] PartB. Preparation of (E)-N-(5-(3-bromo-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)-2-
wethoxyphenyl)-2,3-dihydro-1H-inden-1 -ylidene)methanesuifonohydrazide.

[801305] In a 50mL round-bottom flask was added the product from Part A (685mg, 1.603mmol) and
methanesulfonohydrazide (194mg, 1.764mmol) in MeOH (20m1). The mixture was warmed to 40°C and
stirred for 24h. The mixture was cooled, filtered and washed with methanol to give 2 solid (569mg,
68%0).

{601366] Part C. Preparation of (E)N'-(6-(5-(2,4-dioxe-3,4-dihydropyrimidin-1(2H)-y1)-2-methoxy-3-
{thiophen-2-y)phenyh)-2,3-dihydro-1H-inden-1-ylidene)methanesulfonohydrazide.

[601367} In a SmL microwave tube was added the product from Part B (52mg, 0.100mmol), thiophen-2-
ylboronic acid (12 81mg, 0.100mmol), 1,1-bis(di-tert-butyiphosphino)ferrosene palladium dichloride
(3.26mg, 5.0 pmol} and potassium phosphate (42.5mg. 0.200mmol} in THF (3.0mi) 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 1M HCL The organic layer was washed with saturated sodium bicarbonate, brine,

dried with sodium sulfate and filtered, The filtrate was treated with 3-mercaptopropyl functionalized
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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%). "H NMR (300 MHz, DMSO-D6) § ppm
2.86 (m, 2 H)3.09 (s, 3 F) 3.14 (m, 2 H) 3.32 (s, 3 H) 5.69 (d, J=7.72 Bz, 1 H) 7.18 (dd, J=5.15, 3.68 Hz,
1H) 741 {d, J=2.57 Hz, 1 H) 7.63 (m, 3 H} 7.75 (m, 2 H) 7.86 (d, }=8.09 Hz, 1 H) 7.91 (d, J=2.94 Hz, 1
H)9.96 (s, 1 F) 11.48 (5, 1 H). MS (ESI+) m/z 523 (M+H)",

[661308] Example 6%, Preparation of (E}-N'-(6-(5-(2,4-dioxo-3,4-dibydropyrimidin- 1 (2H)}yD-3-(furan-
2-y1)-2-methoxyphenyl)-2,3-dithydro-1H-inden- 1 -ylidene)methanesulfonolydrazide (compound 18-L6-
2,553,
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[00130%] In a Sml microwave tube was added the product from Example 68, Part B (52mg,
0.100mmol), furan-2-yiboronic acid (11.20mg, 0.100mmotl), 1,1-bis(di-tert-butylphosphinojferrocenc
palladiom dichloride (3.26mg, 5.01umol) and potassium phosphate (42.5mg, 0.200mmol} in THF (3.0mb}
and water (1.0ml). The mixture was sparged by nitrogen for Snxin and heated at 50°C for 3h. The
mixture was partitioned with ethyl acetate and 1M HCL 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
by reverse phase chromatography AA method to give a solid (24mg, 47%). "H NMR (300 MUz, DMSO-
D&} & ppm 2.86 (m, 2 H) 3.09 (5,3 H) 3.14 (m, 2 H) 3.36 (s, 3 H) 5.68 (d, J=8.09 Hz, 1 H) 6.69 {dd,
=331, 1.84 Hz, L H) 7.09 (4, J=331 Hz, 1 H) 7.41(d, =257 Hz, 1 H) 7.62 {m, 2 1) 7.75 (4, J=8.09 Hz,
1 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 (ESTH) m/z 507 (MHH),



[601310] Example 76. Preparation of N-(6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)-
2-ethoxyphenylnaphthalen-2-ylimethanesulfonamide (compound IB-L.0-2.23).
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(001311} Part A. Preparation of 2-tert-butyl-4-iodophenol.
{001312] To a 250mL round-bottom flask was added 2-tert-butylphenol (3.76g, 25mmol) in MeOH
(50.0ml) to give a colorless solution, Sodium hydroxide (1.200g, 30.0mmol) was added and the mix was
stirred until the bydroxide was completely dissolved. The solution was cooled to 0°C and treated with
sodium iodide (1.75g, 11.6mmol) followed by dropwise addition of 10% sodium hypochlorite solution
(7.2r0, 11.6mmol). The addition of sodium iodide followed by sodium hypochlorite was repeated twice
and the mixture was stirred at 0°C for 30min. The mixture was treated with 10% w/w solution of sodium
thiosulfate, stirred for 30min and treated with concentrated HCl dropwise to 2 constant pH of 1. The
mixture was extracted 3X with EtOAc. The exiracts were combined, washed with brive, 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%).
[601313] Part B. Preparation of 2-bromo-6-tert-butyl-4-iodophena!.
[0613141 To a 250mL round-bottom flask was added the product from Part A (4.8g, 17.38mmol) and
1,3-dibromo-5,5-dimethylhydantoin (2.61g, 8.13mmol) in chloroferm (§7ml) to give an orange solution.
The reaction mixture was stirred for 2h resulting in a black solution that was washed with water, brine,
dried (Na,504) 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%).
[801315] Part C. Preparation of -bromo-3-tort-butyl-2-cthoxy-5-iodobenzene.
[0601316] To a 50mL round-bottom flask was added the product from Part B (888mg, 2.5mmol), ethyl
iodide {409mg, 2.63mmol), and potassium carbonate (415mg, 3.00mmol) 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
Nay80,, 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] Part B. Preparation of 1-(3-bromo-S-tert-butyl-4-ethoxyphenyl)pyrimidine-2,4(1H,3H)-dione.
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[661318] In a 20mL microwave tube under nitrogen flush was added the product from Part C (0.4g,
1.044mmol), 1H-Pyrimidine-2,4-dione {0.140g, 1.253mmol}, and potassium phosphate tribasic (0.465g,
2.193mmol) in DMSO (Sml) to give a colorless suspension. N-(2-cyanopheny!)picolinamide (0.047¢,
0.209mmol) was added and the mix was sparged with nitrogen for 10min. Copper(l} iodide (8.020g,
0.104mmol) was added and the mix was sparged once again for 10min, placed under nitrogen and heated
at 60°C for 18h. The mixture was cooled and partitioned between BiOAc and water adiusting the pH to |
with HCL. The aqueous layer was extracted 2X with EtOAc. The organics were combined, washed with
water, saturated NaHCO;, and saturated NaCl. The organic layer was dried (Na,SQq), stirred with 3~
mercaptopropyl functionalized silica for 1k, filtered and concentrated. The crude product was purified by
chromatography on an ISCO 12g silica cartridge eluting with 2% MeOH in CH,CL, to give a white
powder (266mg, 69%),

[001319] Part E. Preparation of N~{(6-(3-tert-butyl-5-(2,4-dioxo-3 4-dihydropyrimidin-1(ZH)-yi)-2-
ethoxyphenylnaphthalen-2-yhmethanesulfonamide.

H1320] In a SmL microwave tube was added the produoct from Part I3 (35.1mg, 0.15mmol}, the product
from Example 44, Part B (52.1mg, 0.150mmol), potassium phosphate tribasic (63.7mg, 6.300mmotl)
and 1,1-bis(di4ere-butyiphosphinoiferrocene paliadium dichloride (4.8%9mg, 7.50pmol) in THE (3mb)
water (1ml). The mixture was sparged for 10min with nitrogen, heated sealed at 30°C for 4h, cooled and
diluted info BtOAc. The BtOAc layer was washed with 1M HCl, saturated NaHCQ,, saturated NaCl,
dried (NayS0,) and freated simultanecusly with mercaptopropyl silica gel, filtered and concentrated, The
residue was flash chromatographed on a 12g Isco silica cartridge eluting with 2% MeOH in CHCl, to
give a solid, (16mg, 21%) m.p. 196-202°C. "H NMR (300 MHz, DMSC-D6) 3 ppm 1.00 (1, 1=6.99 Hz, 3
H) 1.44 (5,9 H} 3.09 (5, 3 ) 3.43 {q, J=7.11 Hz, 2 H) 5.64 (dd, J=7.91, 1.29 Hz, 1 H) 7.32 (4, J=2.94 Hz,
VE)7.36 (d, F2.94 Hz, 1 H)y 741 (dd, J=8.82, 221 Hz, L H) 7.72 (s, 1 H) 7.74 (d, 3=1.47 Hz, 1 ¥1) 7.80
(d, J=7.72Hz, 1 1) 7.90 - 8.00 (m, 2 H) 8.05 (s, 1 H) 10.04 (5, 1 H) 11.41 (s, 1 H). MS (BSL) m/z 506
(M-
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[001321] Example 71. Preparation of N-(6-(3-tert-butyl-2-chloro-5-(2,4-dioxo-3,4-dihydropyrimidin-
1(2H)-yhphenylnaphthalen-2-vi)methanesulfonamide (compound IB-L.6-2.14}.
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[001322] Part A. Preparation of 2-bromo-6-tert-butyi-4-iodoaniline.

[081323] In 2 50mL round-botiom flask was added 2-bromo-6-tert-butytaniline [prepared by the method
of Onitsuka, et.al. Organometallics, 25(5),' 2006, pp 1270-1278] (1.18g, 5.17mmol) and sodium
bicarbonate (0.782¢g, 9.3 limmol) in water (5ml). The mixture was cooled in an ice bath and iodine
{1.444¢g, 5.69mmol) was added in several portions, The mixture was warnmed to ambient femperature and
stirred for 16h, The mixture was treated with aqueous sodinm 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 1o give an oil (1.2g, 65%).

[001324] Part B. Preparation of 1-bromo-3-tert-butyl-2-chloro~-5-iodobenzene.

[6013%5] To a mixture of tert-butyl nitrite (0.198ml, 1.5mmol) and copper(I{) chioride (181mg,
1.2mmol) in acetonitrile (5ml) was added the product from Part A (354mg, 1.0mmol) as a solution in
acetonitrile (5ml). The mixture was heated at 60°C for 30min, cooled, partitioned with ethy! acetate and
IMHCL 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 hexaue to give the product (300mg,
81%%).

[861326] Part C. Preparation of 1-{3-bromo-3-tert-butyl-4-chlorophenyl)pyrimidine-2,4{1 H,3H)-dione.
{01327} In a 20mL microwave tube was added the product from Part B (300mg, 0.803mmol),
pyrimidine-2, 4(1H,3H-dione (99mg, 0.884mmol), N-(2-cyanophenyl)picolinamide (35.9mg,
8.16 1 mmeol}, copper(l) iodide (15.30mg, 0.080mmol) and potassivm phosphate (358mg, 1.687mmol} in
DMSO (5mi). The mixfure was sealed, purged with nitrogen and heated at 60°C for 4h. The mixture was
partitioned with ethyl acetate and 1M HCL, 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%).

(061328] Part D. Preparation of N-(6-(3-tert-butyl-2-chloro-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-
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yDphenyDnaphthalen-2-y)methanesulfonamide.

16613291 In a SmL microwave tube was added the product from Part C (35.8mg, 0.10mmaol), the product
from XExample 44, Part B (38.2mg, 0.1 10mmol), 1,1"-bis(di-tert-butylphosphino)ferrocene paliadium
dichloride (3.26mg, 5.00umol) and potassivm phosphate (42.5mg, 0.200mmol) in THE/Water 3ml:1ml).
The mixture was purged with nitrogen for 5min and heated at 60°C for 2h. The mixture was partitioned
with ethyl acetate and 1M HCL. The organic layer was washed with saturated sodinm 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:Tethyl
acetate/hexane to give a solid that was triturated with 1% methanol in CH,Cl, to give a white solid
(29mg, 55%), melting point: > 280°C. "H NMR (300 MHz, DMSC-D6) 6 ppm 1.53 (s, ¢ H) 3.08 (5, 3 H)
5.69(d, I=7.72 Hz, 1 H) 7.42 (m, 2 H) 7.52 (dd, J=8.46, 1.84 Hz, 1 H) 7.56 {d, J=2.57 Hz, ] 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, }=9.19 Hz, 1 H)
10.04 {5, 1 HY 11.46 (5, 1 ). MS (BSL) m/z 496 (M-11)",

[B61330] Example 7Z. Preparation of N-({6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)-
Z-methoxyphenyhbenzo[dlisoxazol-3-yiimethyDmethanesulfonamide (compound 18-L4-2.45),
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[(01331] Part A. Preparation of N-{(6-bromobenzo[djisoxazol-3-yimethy!)-N-(4-methoxybenzyl}-
methanesulfonamide.

{01332} To a refluxing solution of 6-bromo-3-methylbenzo]dlisoxazole (1.0g, 4.72mmol) in CCl,
{25m}} was added 1-bromopyrrolidine-2,5-dione (0.923g, 5.19mmol} and benzoic peroxyanhydride
(0.114g, 0.472mumol). 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 get using CH,Cl, as the eluent to give the dibromide as a solid (0.84g, 43%). To a solution of the
dibromide (0.20g, 0.687mmol) and N-(4-methoxybenzyl)methanesulfonamide (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 S0min. The mixture was partitioned between 0.1N agq. HCL (10mL) and EtOAc (2 x 10mL), and

the combined organic layers were dried over Nay8Q,, filtered and concentrated in vacue. The crude
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product was purified by coluran chromatography on silica gel using 2:3 EtOAchexanes as eluent to give
the title compound as an oil (65mg, 22%).

[601333] Part B. Preparation of N-(4-methoxybenzyl)-N-((6-(4,4,5,5-tetramethyt-1,3,2-dioxaborolan-2-
yhbenzoldjisoxazol-3-yDmethymethanssulfonamide.

[001334] A solution of the produet from Part A (56mg, 0.132mmol), bis(pinacolato)diboron (37mg,
0.145mmol), and potassium acetate (39mg, 0.395mmol) in 1,4-dioxane (1.3mL.) was degassed by
bubbling with Ny gas for 15min. 1,1-Bis(diphenylphosphino)ferrocene-palladium{(I)dichloride
dichloromethane complex (3mg, 0.004mmol) was added, and the resulting mixture was stirred at 80°C for
16h, fitered and concentrated in vacuo. The crude product was purified by column chromatography on
silica gel using 1:2 EtOActhexanes as the eluent o give the title compound as a colorless oil (49mg,
79%).

[601335] Part C, Preparation of N-({(6-(3-tert-butyl-5-(2,4-dioxo-3,4-dikydropyrimidin-1(2H)-y1)-2-
methoxyphenylbenzofdlisoxarol-3-ylmethyl)-N-(4-methoxybenzymethanesulfonamide.

{061336] A mixture of the product from Example C (31.8mg, 0.079mmol), the product from Part B
(45mg, 0.095mmol) in EtOH (0.5mL), toluene (0.5mL) 1M aq. Na,CO; (0.095mL, 0.095mmol) was
degassed by bubbling with N gas for 10min. 1,1%- Bis(diphenylphosphino)ferrocene-patiadium(I)
dichloride dichloromethane complex (2mg, 2.4pmol) was added, and degassing with N, was continued
for Smin. The reaction mixture was sealed and heated at 100°C in a microwave reactor for 1h. The
mixture was coneentrated in vacuo, and the crude product was purified by column chromatography on
silica gel using 1:9 MeOH:CHCl as the eluent, The title compound was obtained as a light brown solid
{41mg, 83%).

0813371 Part D. Preparation of N-((6-(3~terr-buty]-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)-2-
wmethoxyphenyhbenzo[dlisoxazol-3-yimethylmethanesulfonamide,

[681338] A solution of the product from Part € (39mg, 0.063mmel) in TFA (0.5mL) 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 CHCY; as the eluent to give the title compound (13mg, 41%). 'H NMR (300
MHz, CDCL) 6 8.39 (s, 1 H) 7.74 - 7.82 (m, 2 H) 7.57 (dd, J=8.27, 1.65 Hz, 1 H) 7.36 (d, J/~7.72 Hz, 1
H} 7.25 (4, J=2.57 Hz, 1 H) 7.19 (d, /=2.94 Hz, 1 H) 582 (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 (5, 3 H) 3.12 (5, 3 H) 1.45 (5, 9 H).
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[601339] Example 73. Preparation of methy] 2-(5+(3-fert-butyl-5~(2,4-dioxo-3,4-dihydropyrimidin-
[(2H)-yD)-2-methoxyphenyl)-2,3-dihydro-1 H-inden- 1 -ylidene)hydrazinecarboxylate {compound IB-L{-
2.24).

NNHCO,CH,
[661340] To a solution of the product from Example §, Part B (0.05g, 0.124mmol) in MeOH (1ml) was
added methy! carbazate (17mg, 0.185mniol). 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 CHyCl, as the eluent fo give the title compound (44mg, 74%). "H NMR (300 MHz, DMSO-ds)
81140 (s, 1 H) 10.05 (s, 1 H) 7.78 (4, /=8.09 Hz, 1 ) 7.69 (&, J=7.72 Hz, 1 H} 745~ 7.57 (m, 2 H) 7.24
~7.33(m, 2H)y5.64 (d, /809 Hz, 1 H)3.71 (5,3 H) 328 (5, 3 H} 3.06 - 3.16 (m, 2H)} 2,78 - 2.88 (n, 2
Hy 1.40 (5, 9 H),

[601341] Exaraple 74. Preparation of 1-(3-terr-butyl-4-methoxy-5-(1-oxoisoindolin-5-yhphenyl)-
pyrimidine-2,4(1 H,3H)-dione (compound IB-L0-2.38).
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[601342] Part A. Preparation of 5-bromo-2-(2,4-dimethoxybenzy!)isoindolin-1-one.

[B01343] To a solution of methy! 4-bromo-2-(bromomethyl}benzoate (1.0g, 3.25mmol) and (2,4~
dimethoxyphenylmethanamine (0.65g, 3.90mmol} in THF (16mL) was added triethylamine (0.91mL,
6.5mmol), and the resulting mixture was stirred at room temeprature for 16h. The resulting solid was
filtered off, and the filtrate was concentrated in vacuo, The crude product was purified by colurn
chromatography on silica gel using 1:4 EtOAc:hexanes as the eluent to give the title compound as a

colorless solid {0.52g, 44%).



[001344] Part B. Preparation of 2-(2,4-dimethoxybenzyl)-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yhisoindolin-1-one.

[0013453] The product from Part A (100mg, 0.276mmol) was subjected to the conditions described for
Example 72, Part B to give the title compound as an oil (107mg, 95%).

[801346] Part C. Preparation of [-(3-fert-butyl-5-(2-(2, 4-dimethoxybenzyl)-1-oxoisoindolin-5-yl)-4-
methoxyphenylpyrimidine-2,4(14,3 H)-dione,

601347} The product from Part C (44mg, 0.111mmol} was subjected to the conditions described for
Example 72, Part C to give the title compound (S0mg, 81%),

[001348] Part . Preparation of 1-(3-tert-butyl-4-methoxy-5-( 1 -oxoisoindolin-5-yDphenyl) pyrimidine-
2,4(1H,3 Hy-dione.

1861349] A solution of the product from Part C (48mg, 0.086mmol) in CH;Cl, {(0.3ml) and TRA (0.6mi,
7.7%mmol) was stirred at room temperature for 164, and then concentrated in vacuo. The crude product
was purified by column chromatography on silica gel using 5% MeOH in CHCI; as the eluent to give the
title compound as a colorless solid (22mg, 63%). 'H NMR (300 MHz, DMSDdg) 8 11,41 {4, J=1.84 Hz,
1THY8.61(s, 1 H)7.72-7.83 (m, 3 H) 7.62~7.69 (m, 1 H) 7.29 - 7.36 (m, 2 H) 5.65 (dd, /=8.09, 2.21
Hz, 1 H)4.44 (5,2 H)3.25 (s, 3 H) 1.41 (5, 9 E).

[001358] Example 75, Preparation of N-(2-(6-(3-tert-butyl-5-(2,4-dioxo-3 4-dihydropyrisnidin-1{2H)-
yh)-2-methoxyphenyi)-1 A-inden-3-yhpropan-2-yDmethanesulfonamide {compound 1B-L.8-2.41).

RV

S

H
[301351] Part A. Preparation of 6-bromo-1H-indene-3-carbonitrile.
[B01352] To a solution of $-bromo-2,3-dihydro-1H-inden-1-one (1g, 4.74mmotl) in anhydrous THEF
(15ml) at -10°C was added 2M lithium diisopropylamide in THF (0.242ml, 0.483mmol) dropwise. The
resulting mixture was stirred at -10°C for 15min before disthyleyanophosphonate (0.791m1, 5.2 1mmof)
was added dropwise, Following the addition, the mixture was allowed to warm to room temperature, and
was stirred at room temperature for 3h. The mixture was cooled to ~78°C and borontriflucride diethyl
etherate (1.196mi, 8.52mmol) was added dropwise. Following the addition, the mixture was stirred at -

78°C for 1h and was then allowed to warm to room temperature and was stirred at room temperature for
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16h. The mixture was concentrated in vacuo, and the residue was partitioned between EtOA¢ (50mL) and
L0 (2 x 50mL). The organic layer was dried over Na,SOsq, filtered and concentrated in vacuo, and the
crude product was purified by column chromatography on silica gel using 9:1 EtOAc:hexanes as the
eluent. The title compound was obtained as an tan solid (0.72g, 69%).

[801353] Part B. Preparation of N-(2-(6-bromo-1H-inden-3-yDpropan-2-yhmethanesuifonamide.
{001354] Anbydrous cerium(I1l) chioride {0.224¢g, 0.909mmol)} was flame dried under vacoum and
placed under dry N,. Anhydrous THF (1.5ml) was added, and the resulting mixture was stirred under N,
at 45°C for 48h. The mixture was cooled to room temperature, and the product from Part A (0.1g,
0.454mmol) was added. The resulting mixture was cooled to -78°C, and 2 1.5M solution of methyl-
lithium lithium bromide complex (0.757ml, 1.136mmol) in Et,O was added dropwise over 15min.
Following the addition, the mixture was allowed to warm to -20°C and was stirred for 24h. Concentrated
aq. NH,OH (0.3mL) was added dropwise, and the mixture was allowed to warm to room temperature,
was stirred for 30min, and wasg then filtered and washed with THF (2 x SmL). The filtrate was
concentrated in vacuo, and the crude product was purified by column chromatography on silica gel using
5% MeOH in CHyCl, as the eleent to give a solid (23mg, 20%). To a solution of this solid (23mg,
0.09Immol) in CHyCl, (1mL) was added methanesulfonyl chioride (0.01 1mL, 0.137mmol). The mixture
was cooled to 0°C and diisopropylethylamine (0.024ml, 0.137mmol) was added dropwise. The resulting
mixture was stired at room temperature for 90min, and was then partitioned between 0.1 W ag. HCI
(2mL) and CH,Cl, (3 x 2mL). The combined organic layers were dried over NaySOy, filtered and
concentrated in vacuno, and the crude product was purified by column chromatography on silica gel to
give the title compound (1 7mg, 56%).

[601355] Part C. Preparation of N~(2~(6~(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-1 H-inden-3-
ylipropan-2-yDmethanesulfonamide.

[001356] The product from Part C (S0mg, 8.151mmol) was subjected to the conditions described for
Example 72, Part B to give the fitle compound as a colorless solid (37mg, 65%).

[001357] Part D. Preparation of N-(2-(6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)-2-
methoxyphenyl)-1H-inden-3-yD)propan-2-yymethanesulfonamide.

{001358] The product from Part C (35mg, 0.093mmol} was subjected to the conditions described for
Example 72, Part C to give the title compound as a colorless solid (41mg, 84%). "H NMR (300 Mz,
DMS0-ds) 8 11.40 (5, | H}7.94 (d, /=8.09 Hz, 1 H) 7.78 (4, /=8.09 Hz, 1 K} 7.65 (d, J=1.50 Hz, 1 H)
7.56 (s, 1 H) 748 (dd, J=8.09, 1.47 Hz, 1 H) 7.27 (5, 2 H) 6.48 (s, 1 H) 5.63 (d, J=8.09 Hz, 1 FI) 3.43 (s, 2
H)325(s,3H)2.63 (5,3 H} 1.68 (s, 6 H) 1.41 (5,9 H).
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[081359] Example 76, Preparation of N-((6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)-
2-methoxyphenylbenzo[blthiophen-3-yDmethy ymethanesulfonamide (compound IB-1.0-2.11).

[0013608] Part A. Preparation of ethyl 6-bromobenzo{b]thiophene-2-carboxylate.

[801361] A solution of ethyl thioglycolate {0.65g, 5.42mmol}, 4-bromo-2-flucrobenzaldehyde (1.0g,
4.93mmol) and triethylamine (1.25mL, 12.3mmol} in DMSO (5mL) was heated at 75°C for 2h. The
mixture was partitioned between H;O ($0mL) and CHyCly (2 x 50mL), and the combined organic layers
were dried over Na;SQq. The drying agent was {iltered off, and the solvent was removed in vacuo to give
the title compound as an ofl (1.29g, 92%).

[001362] Part B, Preparation of 6-bromobenzo[b]thiophene-2-carboxylic acid.

[001363] To a solution of the product from Part A (1.21g, 4.24mmol) in THF (10mL) was added a
selution of LIOH (0.305g, 12.73mmol) in H,0 (4mL) and the resulting mixture was stirred at 40°C for
2h. The mixture was partitioned between F,0 (50mL) and CHC, (50mL). The aqueous laver was
adjusted to pH = 2 using IN HC, and extracted with CHyCl (2 % 50mL). The combined organic layers
were dried over Na, SOy, filtered and concentrated in vacuo to give the title compound as an oil (1.04g,
95%).

[001364] Part C. Proparation of 6-bromobenzo{bjthiophens,

[661365] The product from Part B (0.70g, 2.73mmol) and DBU (1.35mi, 8.94mmol} were combined in
DMA. (6mL) in a sealed tube and heated at 200°C in a microwave reactor for 70min. The resuiting dark
solution was diluted with 1 M HCl (20mL) and extracted with CH,Cl (2 x 20mL), The combined
organic layers were dried over Na,8O,, filtered and concentrated in vacuo, and the erude product was
purified by column chromatography on silica gel using CH,Cl as the eluent to give the title compound as
an oil (0.484g 83%).

[061366] Part . Preparation of 6-bromo-3-(chloromethyljbenzo[djthiophene.

{0013671 To a solution of the product from Part C (0.484g, 2.27mmol) in benzene (0.20mL) was added
37% aq. formaldehyde solution (inﬁ_,) and concentrated HCl (JmL). The resulting mixture was heated at
70°C for Th. while HCI gas was bubbled through the mixture. The mixture was partitioned between H,O

{20mL) and CH,Cl, (2 x 20mL), and the combined organic layers were dried over Na, SOy, filtered and
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concentrated in vacuo. The crude product was purified by column chromatography on silica gel using
CH,Cl, to give the title compound as a waxy solid {0.49g, 82%).

(001368} Part E. Preparation of N-((6-bromobenzold]thiophen-3-yhmethyl)-NV-(2,4-dimethoxybenzyl)
methanegulfonamide.

[881369] To a sohution of the product form Part D (275mg, 1.05mmol) and N-{(2.4-dimethoxybenzyl)-
methanesutfonamide (284mg, 1.I15mmol) in DMA (6ml.) was added K,CO, (160mg, 1.15mmol), and the
mixiure was stirred at room temperature for 3h. The mixture was partitioned between HyG (20mL) and
Et;0 (2 x 20mL), and the combined organic layers were dried over NaySO,, filtered and concentrated in
vacuo. The crude product was purified by column chromatography on silica gel using 2% EtOAc in
CH,Cl as the eluent to give the title compound as a waxy solid (316mg, 64%).

[061370] Part¥. Preparation of N-(2,4-dimethoxybenzyl)}-N-((6-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-vhbenzo] bithiophen-3-yDimethyDimethanesulfonamide,

{601371] The product from Part £ (300mg, 0.64mmol) was subjected to the conditions described for
Example 72, Part B to give the tithe compound as a waxy solid (248mg, 75%).

[681372] Part G. Preparation of N-{{(6-(3tert-butyl-5-(2,4-dioxo-3 4-dihydropyrimidin-1 (2H)-y1)-2-
methoxyphenylibenzo[ Flthiophen-3-yDmethyD)-N-(2,4-dimethoxybenzy methanesulfonamide.

1B301373] The product from Part F (214mg, 0.414mmol) was subjected to the conditions deseribed for
Example 72, Part C to give the title compound as a light vellow solid (238mg, 87%).

[001374] Part ¥, Preparation of N-{{(6-(3~tert-butyl-3-(2,4-dioxo-3,4-dihydropyrimidin- 12 H)-y1)-2-
methoxyphenyljbenzo[blthiophen-3-ylmethylmethanesulfonamide.

[381375] To a solution of the product from Part & (230mg, 0.34mmol) in CHCl, (4mL) was added
trifluoroacetic acid (0.5mL), and the mixture was stirred at room temperature for 30min. The solution
was diluted with CH,Cl, (10mL) and extracted with saturated aq. NaHCO; (2 x 10mL). The organic layer
was dried over Na;S0,, filtered and concentrated in vacuo, and the crude product was purified by column
chiromatography on silica gel eluting with 3% MeOH in CH,Cl, to give the title compound as an off-white
solid (149mg, 84%), "H NMR (300 MHz, DMSO-dg) § 1141 (5, 1 H) 8.16 (d, J=1.10 Tz, 1 H) 8.02 (d,
J=8A46 Hz, 1 H) 779 (d, J=7.72 Hz, T H)} 7.71 (5, 1 E) 7.60 - 7.66 (m, 2 H) 7.29 - 7.38 (tn, 2 H) 5.65 {d,
J=1T2 ¥z, 1 H) 4.44 (d, /=5.88 Hz, 2 H) 3.24 (5, 3H) 2.95 (5, 3 H) 1.42 (5, 9 H).
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[601376] Example 77. Preparation of N-(2-(3-tert-butyl-5+(2,4-dioxo-3,4-dihydropyrimidin-1(2/7}-y )~
2-methoxyphenyt)-1,2,3,4-tetrahydroisoquinolin-6-yDmethanesuifonamide (compound IB-LG-2.19).
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[681377] Part A. Preparation of 1-(3-amino-5-ters-butyl-4-methoxyphenyDpyrimidine-2,4( 113 F)-
dione,

[861378] To a solution of the product from Example 7, Part F (170mg, 0.534mmol) and triethylamine
{223ul, 1.6mmol) in THF (5mL) was added diphenylphosphorylazide (173uL, 0.80mmol}. The resulting
mixture was stirred at room temperature for 1h, and was then stirred at 45°C for 1h. Water (280ul.) was
added, and the resulting mixtare was stirred at 50°C for 1h, and then stirred at room temperature for 16h.
The solution was diluted with HLQ (10mL), and the resulting solid was filtered off. The solid was
suspended in 1M ag. HCI and filtered to give the amine product as the HCl salt. This salt was suspended
in aq, NaHCO; (20mL) and extracted with EtOAc (2 x 20mL}, The combined organic layers were dried
aver Na,S50,, filtered and concentrated in vacuo to give the title compound as a colorless solid {55mg,
36%;.

{001379] Part B. Preparation of 1-{3-fert-butyl-4-methoxy-5-(6-nitro-3,4-dihydroisoquinolin-2(] H}-
yhphenylpyrimidine-2,4(1 5.3 H)-dione.

{001380] A solution of the product from Part A (100mg, 0.28mmol) and 2-(2-(methylsuifonyioxy)-
ethy-4-nitrobenzyl methanesulfonate (196mg, 0.68mmol) were in anhydrous DMA (4ml.) was stirred at
80°C for 18h. The cooled mizture was partitioned beiween Y0 (20mL) and BtOAc (2 x 20ml), and the
combined organic layers were dried over NaySQy, filtered and concenirated in vacuo. The residue was
suspended in CH;Cl; 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 CTLCl, to give the title compound as a light vellow solid (39.3mg, 31%).
[001381] Part C. Preparation of N-(2-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin- 12 F)-y1)-2-
methoxyphenyl)-1,2,3 4 tetrabydroisoquinolin-6-yhmethanesulfonamide.

[001382] To a solution of the product from Part B (35mg, 0.078mmol) in THF (0.5mL), MeOH (0.5mL)
and HyO (0.25mlL) was added Fe powder (17 4mg, 0.41mmol} and NH.Cl (6.2mg, 0.12mmol, and the
resulting mixture was stirred at 70°C for 1h. The hot mixtore was filtered through celite and rinsed with
THF and MeOH. The filirate was concentrated and dried in vacuo to give a solid. To a solution of the

solid (32mg, 0.076mmol) and pyridine (26uL, 0.32mmol) in CH,Cl, (1.5mL) was added methanesulfonyl
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chloride (7.7ul., 0,099mmol)}. The mixture was stirred at room temperature for 1h then concentrated in
vacuo, The crude product was purified by column chromatography on silica gel eluting with 5% MeOH
in CH,Cl, to give the title compound as a light yellow solid (Tmg, 19%). " NMR (300 MHz, DMSO-dg)
§7.71(4,1=8.09 Hz, 1 H)7.14-7.21 (m, 1 H) 7.05 - 7.12 (m, 3 H) 6.98 (d, J=2.57 Hz, 1 H) 5.65 (d,
J=772Hz, 1 H)4.18 (s, 2H)3.86 (s, 3 ) 3.03 (t, ;423 Hz, 2 H) 2.99 (5, 3 H) 1.38 (s, S H).

[601383] Example 78. Preparation of N-(2-(3-tert-butyl-5-(2,4-dioxo-3 4-dihydropyrimidin-1(2H)-y1)-

Z-methoxyphenylisoindolin-5-yi)methanesulfonamide (compound IB-L8-2.79).

§031384] Part 4. Preparation of (4-nifro-1,2-phenylene)bis{methyiene)dimethancsulfonate.
[061385] To a solution of 4-nifrophthalic acid (500mg, 2.37mmol) in THF (24mL) at room temperature
was added a IM solution of BHye THF complex (9.95mL, 9.95mmol) dropwise. This solution was stirred
at 65°C for 1h, and then allowed to coo!l to room temperature, To the mixture was added MeOH (1ml),
and the mixture was stirred for 30min and concentrated in vacuo. The residue was partitioned between
IM ag. HCT (20mL) and EtOAc (2 x 20mL), and the combined organic layers were dried over Na,SOy,
filtered and concentrated in vacuo. The crude product was purified by column chromatography on silica
gel eluting with 3% MeOH in CH,Cl, to give an 0il (253mg, 58%). To a sclution of the oil (250mg,
2.37Tmmol) and wiethylamine (438ul, 3.14mmol) in anhydrous CH,CL (30mL) at 0°C was added
methanesulfonyl chloride (2340l 3.Cramol) dropwise. The solution was stirred at room temperature for
18h, and was partitioned between 1M aq. HCl (20mL) and CH,Cly, (2 x 20mL). The combined organic
layers were dried over Na,SOy, filtersd and concentrated in vacuo. The crude produet was purified by
calumn chromatography on silica gel etuting with CHyCl to give the title compound (150mg, 32%).
[001386] Part B. Preparation of 1-(3-rert-butyl-4-methoxy-5-(5-nitroisoindolin-2-yDphenyl)
pyrimidine-2,4(1H,3 H)-dione.
601387} To a solution of the product of Part A (110mg, 0.324mmol) and the product of Example 77,
Part 4 (113mg, 0.38%minol} in anhydrous 1,4-dioxane (4mL) was added sodium bicarbonate (60mg,
-7immol} and diisopropylethylamine (142ul, 0.81mmol) and the resulting mixture was stirred at 95°C
for 16h. The mixture was partitioned between 0.5M aq. HCl (10mL) and CH,Cl; (2 x 10mL), and the

combined organic layers were dried over Na,S0,, filtered and concentrated in vacuo. The crude product



was purified by column chromatography on silica gel eluting with 1% MeOH in CHyCl; to give the title
compound as a light yellow solid {110mg, 78%).

[061388] Part C. Prepatation of N-(2-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)-2-
methoxypheny!)isoindolin-5-yl)methanesulfonamide,

[001389] The product from Part B (100mg, 0.25mmol) was subjected to the conditions described for
Example 77, Part C to give the title compound as an off-white solid (§3mg, 45%). I NMR (300 MHz,
DMSO-de) 8 11.37 (s, 1 HY9.70 (s, L H) 7.71 (d, =772 Hz, 1 H) 7.34 (4, J=8.09 Hz, 1 H) 7.23 (d, J=1.84

Hz, 1 H) 4.52 (s, 2 H) 4.50 (s, 2 ) 3.63 (s, 3 H) 2.98 (s, 3 H) 1.38 (s, 9 H).

{001398] Example 79. Preparation of N-((6-(3-rert-butyl-5-(2,4-dioxo-3 4-dihydropyrimidin- 1 2H)-y1)-

2-methoxyphenyl)-1 H-inden-3-yhmethyljmethanesulfonamide {(compound IB-L0-2.13),

.S—h._-.

1601351} Part A. Preparation of S-bromo- 1 -{Irimethylsityloxy)-2,3-dthydro-1 H-indene-1 -carbonitrile,
[061392] To a solution of 5-bromo-2,3-dihydro-1H-inden-1-one (10.0g, 47.4mmol) and N-methyl-
morpholine Neoxide (1.67g, 14.21mmol} in CHLCl (50ml) was added teimethylsilyleyanide (7.05g,

71 . Immol}, and the resultant solution 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% BEiOA¢
hexanes as the eluent to give the title compound as a colordess liguid (12.65g, 86%).

[001393] Part B. Preparation of 1-{aminomethyl}-5-bromo-2,3-dihydro-1/7-inden-1-ol.

[601354} To a solution of the product from Part A (18.44g, 59 4mumol) in anhydrous B, O (250mL)
under N, gas at 0°C was added a IM solution of LIAIF, in E6O (62.4mL, 62.4mmol) dropwise over 1h.
Following the addition, the mixture was allowed fo warm to 1t and was stirred at room temperature for 2h.
The mixture was cooled in an ice bath while HO (4.3mL) was added dropwise, followed by the addition
of 15% ag. NHOH (4.3mL), and then H,0 (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 the residue was suspended in BO (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-1H-inden-3-yl)methanamine hydrochloride salt.
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[8813%6] To a solution of the product from Part B (10.0g, 41.3mumol} in MeOH (100mL) was added 6N
ag. HCI(125m1) and the mixture was stirred at 70°C for 3h and then allowed to cool to room
temnperature. MeOH was removed in vacuo to give a precipifate that was collected by filtration, washed
with H,0, and dried in vacuo to provide the title compound as a colorless solid (9.89g, 92%).

{081397] Part B. Preparation of N-({(6-bromo-~1H-inden-3-yDmethylmethanesulfonamide.

[681398] To a suspension of the product from Part C (6.46g, 24 8mmol) in anhydrous CHCL (260ml)
was added methanesulfony! chloride (3.86mL, 49.6mmol) and diisopropylethylamine (13.0mL,

74 4mmol), and the resulting mixture was stirred at room temperature for 10h. The solution was washed
with IN aq. HCI(2 x 300ml.), and the organic layer was dried over Na;SOy, filtered and concenirated in
vacuo. The residue was suspended in E4O (100mL) to give a precipitate that was collected by filtration
and dried to give the title compound as a colorless solid (6.25¢, 83%).

{0061399] Part £. Preparation of N~({6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y{}-1 fl-inden-3-
yhimethyDmethanesulfonamide.

{681406] A solution of the product from Part I (2.0g, 6.62mmol), bis(pinacolato)diboron (1.85g,
7.28mmol), potassium acetate (1.95g, 19.86mmol} and 1,1"-bis(diphenylphosphino)ferrocene-
palladium(Il)dichioride dichloromethane complex (0.27g, 0.331mmol) in anhydrous 1,4-dioxane (80mL)
under N, 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 EtOAc:hexanes as the eluent fo give the title compound as a colorless oil (2.02g,
87%).

{001401] PartF. Preparation of N-({6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1 (2 H)-y1)-2-
methoxypheny!)-1 #-inden-3-ymethyDmethanesulfonamide,

[001402] A mixture of the product from Part £ (3.14g, §.99mmol), the product from Example C (3.78g,
9.44mmol), tripotassium phosphate (3.82, 17.98mmol), 1,3,5,7-tetramethyl-2,4,8-trioxa-6-phospha-6-
phenyl-adamantane (Cytec [97739-46-37) (105mg, 0.36mmol), and fris{dibenzylidineacetone)-
dipalladium(0) (165mg, 0.18mmol) was placed under N, gas, To the mixture was added, via canula, a
mixture of THF (45mL) and H;0 (15mL) that had been degassed by bubbling Ar gas for 10min, The
resulting mixture was further degassed by bubbling with Ar for 2n additional 15min. The mixture was
stirred at 50°C for 1.5h while Ar was continuously bubbled through the solution. Additional
tris(dibenzyl idineacetone)dipatladinm(0) (55mg, 0.6mmol) in THF (2mL) was added, and the mixture
was stirred at 50°C for 1h. The mixiure was allowed to cool fo rt, and was pariitioned between CH,Cl,
(300mi) and IN ag. HCI (150mL). To the orange organic layer was added 3-mercaptopropyl-
functionalized silica gel (10g, Aldrich) andmgSQ,, and the mixture was stirred at room temperature for

16h, filtered and concentrated in vacuo. The crude product was purified by column chromatography on

272



silica gel vsing 3:1 EtOAc:hexanes as the eluent to give the title compound as a coloriess solid (2.7g,
61%). "H NMR (300 MHz, DMSO-de) § 11.40 (5,1H), 7.78 (d, J=7 4Hz, 1H), 7.66 {5,1H), 7.60
(d,1=7.7Hz,1H), 7.50 (m,2H), 7.25 (m,2H), 6.56 (m,1H), 5.64 (dd, 1=2.2,7.7THz, 1H), 4.18 (d,
J=5.1Hz, 25D, 3.46 (3,210, 3.25 (5,350, 2.96 (5,350, 1.41 (s,9H).

{661403] Example 80. Preparation of N'-(5-(3-tert-butyl-3-(2,4-dioxo-3,4-dihydropyrimidin- 12 H}-y1}-
2-methoxyphenyl)-2,3-dihydro-1 H-inden-1 -yl ymethanesulfonohydrazide {compound IB-L.0-2.31).
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[081464] To a solution of the product from Example 6, Part C (100mg, 0.201mmoel) was in THEF (2ml)
and MeOH (2mL) was added 2 drops of 10% HCI in MeOH, followed by sodium cyanoborshydride
(19mg, 6.302mumol). The mixture was adjusted to pH 4 with the addition of 10% HC! in MeQH, and was
then stirred at room temperature for 1h. The resuliing mixture was pariitioned between saturated aq.
sodium bicarbonate {5mL) and CHoCl, (20mL), and the organic layer was dried over Na,SQ,, filtered and
concentrated. The crude product was purified by column chromatography on silica gel using 3% MeOH
in CH,Cl, as the eluent o provide the title compound as a colorless solid (58mg, 58%). 'H NMR (300
MHz, DMSO-d6) § 11.39(s,1H), 8.18(d,J=3.7Hz,1H), 7.77(d,J=7.7Hz, 1 H}, 7.51(d,J=8.1Hz, 1H),
7.38(m,2H), 7.27(d J=2.6Hz, 1H), 7.21(d,J=2.9Hz, 1H}, 5.63(d,7=7.7Hz,1H), 5.25(m, 1 H), 4.39(m,1H),
3.27(s,3H), 2.98(m, L HD), 2.83(s,3H), 2.78(m, 1H), 2.22(m, 1H), 2.07(m, 11D, 1.40(s,95).

[001405}) Example 81, Preparation of 1-(3-fert-butyl-5~(1-hydroxy-2,3-dihydro-1H-inden-5-yi)-4-
methoxyphenylpyrimidine-2,4(1H,3 H}-dione {compound IB-L8-2.36).

31 OB
O%/ M

1091406] To a solution of the product from Exampie 6, Part B (150mg, 0.371mmol) in MeOH (3mL)
and CH,Cl, (3mL) was added sodium borohydride (28meg, 0.742mmol), and the mixture was stirred at

room temperature for 1h, The mixture was partitioned between 1N aq. HCI (10mL) and CH,Cl, (20mL),
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and the organic layer was dried over Na,SOy, filtered and concentrated in vacuo. The crude product was
purified by column chromatography on silica gel using 5% MeOH in CHyCl; as the eluent to provide the
title compound as a coloriess solid (90mg, 60%), TH NMR (3060MHz, DMSO-d6 3 8 11.35(s, 1H), 7.44(d,
J=4.0Hz, 1B}, 7.40 (rn, 2H), 7.21 (4, = 2.6 Hz, 1H), 7.26 {d, J= 2.6 Hz, 1H), 5.63 (d, I= 8.1 Hz, 1H),
5.28 (d, 7= 5.9 Hz, 11, 5.09 (m, 1H), 3.26 (5, 3H), 2.97 (m, 1H), 2.79 (m, 1H), 2.38 (m, 1H}, 1.83 (m,
1H), 1.40 (s, 9H).

[8014907] Example 82, Preparation of 1-(3-tert-butyl-5-(2-(2,5-dimethyl-1 H-pyrrol-[-yljbenzold]
thiazol-6-y1)-4-methoxyphenylpyrimidine-2,4(1 7,3 )-dione (compound 1B-L0-2.47).
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0014081 Part A. Preparation of 6-bromo-2-(2,5-dimethyl- 1 H-pyrrol-1-yl)benzo[d]thiazole.

(6814091 A solution 6-bromobenzo[d]thiazol-2-amine (5.75g, 25. Immol), hexane-2,5-dione (2.95mL,
25.1mmol), and PPTS {.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 (100mL) and exiracted with
saturated aq, NaHCO; (2 x 100mL) and brine. The organic Jayer was dried over Na,SQy, filtered and
concentrated in vacuo. The crude product was purified by column chromatography on silica gel using %:1
EtOAc:hexanes as the eluent to give the title compound as an orange oil (6.46g, §4%).

[601410] Part B. Preparation of 2-(2,5-dimethyl-1H-pyrrol-1-y1)-6-(4,4,5, 5 tetramethyl-1,3,2-
dioxaborolan-2-yhbenzo[djthiazole.

081411} A mixture of the product from Part A (3.24¢, 10.54mmol), bis(pinacolato)diboron (4.01g,

15.8 1mmol), bis(di-tert-butyi(hydroxy)phosphino)palladium(Il) dichloride (0.264g, 0.527mmol), and
potassium acetate (3.16g, 31.6mmol) in anhydrous tolaene (25mL) was degassed by bubbling with N, gas
for 15min, and then heated at reflux under N, for 720, The cooled mixture was filtered through celite and
washed with BtOAc, and the filtrate was concentrated in vacuo. The crude product was purified by
column chromatography on silica gel using 9:1 EtOAchexanes as the eluent to give the title compound
(2.77g, 74%).

[861412] Part C, Preparation of 1-(3-fert-butyl-5-(2-(2,5-dimethyl-1 H-pyrrol-1-ytbenzo[dlthiazol-6-
yh-4-methoxyphenyl)pyrimidine-2,4(1H,3 H}-dione.

681413} The product from Part B (405mg, 1.14mmol) was subjected to the conditions deseribed for
Example 72, Part C to give the title compound (430mg, 68%). "H NMR (360 MHz, DMSO-dg) 8 11.43
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{d, /=221 Hz, 1 1) 832 (d, /=147 Hz, 1 H) 8.12 (d, /=846 He, | H) 7.80 (d, /=7.72 Hz, 1 H) 7.76 (dd,
J=8.46, 1.84 Hz, 1 H) 7.35 (q, J=2.57 Hz, 2 H) 5.97 (s, 2 H) 5.66 (dd, /=7.72,2.21 Hz, 1 H) 3.30 (5, 3 H}
230 (s, 6 H) 143 (s, 9 H.

18601414] Example 83. Preparation of 1-(3-(2-aminobenzo[dithiazol-6-y1)-5-tert-butyl-4-methoxy-
phenyhpyrimidine-2,4(1 #,3 H)-dione (compound ¥B-L6-2.27),

0%/ N
NN

[B51415] To a solution of the product from Example 82 (4.0g, 8 Ommol) in triflsorcacetic zcid (50mL)
was added a few drops of HyO, and the resulting mixture was stirred at 80°C for 2.5h, and then
concentrated in vacuo., A solution of the residue in MeOH was neutralized using cone. NH,0OH,
concentrated in vacuo, and the crude product was purified by column chromatography on silica gel using
9:1 CH,CL:MeOH as the eluent to give the title compound (3.3g, 98%). "H NMR (300 MHz, DMSO-dg)
3 11.40(s, 1 H) 781 (5, L H) 7.77(d, J=8.09 Hz, 1 H) 7.57 (s, 1 ) 7.40 (s, 1 ) 7.33 - 7.38 (m, 1 H) 7.25
(s, LE)S.60-5.69 (m, 1 H) 3,26 (5,3 H) 1.40 (3, 9 ).

[001416] Example 84. Preparation of N-{6-(3-terr-butyl-5-(2,4-dioxo-3 4-dihydropyrimidin-1(2H)-yl)-
2-methoxyphenylybenzo[djthiazol-2-ymethanesulfonamide (compound 1B-L0-2.28).
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[001417] To a solution of the product from Example 83 (0.35g, 0.83mmol) in anhydrous CHyCl, (50mL)
was added methanesulfony! chloride (194pL, 2.49mmol) and pyridine (1.34mL, 16.6mmol). The
resulting mixture was stirred at room temperaturg for 16h and concentrated in vacuo. The crude product
was purified by C-18 reverse-phase HPLC using an acetonitrile:H,0 (0.1% TFA) gradient to give the title
compound (19mg, 4%). 'H NMR (300 MHz, DMSO-de) 8 13.09 (s, 1 H) 11.41 (d, J=1.84 Hz, 1 H}7.96
{d, /=147 Hz, 1 1) 7.77 (4, J=8.09 Hz, 1 H) 7.57 (dd, 1 ¥1) 7.42 {d, J=8.09 Hz, 1 FI) 7.25 - 7.32 (m, 2 H)
5.64{dd, J=8.09,2.21 Hz, 1 H)}3.25 (5,3 H) 3.02 (s, 3 H) 1.40 (5, 9 H}.



[0081418) Example 85, Preparation of 1-(3-(benzo[d]thiazol-6-y1)-5-fert-butyl-4-methoxyphenyl)
pyrimidine-2,4(1 4,3 H)-dione (compound IB-L0-2.33).
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[001419] To a solution of the product from Example 83 (30mg, 0.071mmol) in anhydrous 1,4-dioxane
(3mL) under Na was added isoamyl nitrite (19pL, 0.142mmol). The resulting mixture was stirred at
reflux for Lh, and concentrated in vacuo. The crude product was purified by C-18 reverse-phase HPLC
using an acetonifrile:H,0 (0.1% TFA) gradient to give the title compound {14mg, 48%). 'H NMR (300
MHz, DMSO-de) 8 11.42{(d, /=184 Hz, 1 H) 944 (s, 1 H) 8.34 (d, /=1.47 Hz, 1 H) 8.19 (d, /=8.46 Hz, 1
Y 7.794d, =772 Hz, L HY 773 (dd, /=846, 1L.84 Hz, 1 H) 732 - 737 (m, 2 H) 5.65 (dd, /=7.91,2.39
Hz, 1 H}3.24 (5,3 H) 142 (5, 9 H).

[691420] Example 86. Preparation of N-(6-(3-fert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1 (2 H)-y1)-
2-methoxyphenyibenzo{d|thiazol-2-yacetamide (compound 1B~1.0-2.49),
O
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[601421} A mixwure of the product from Exampie 83 (30mg, 0.07Immol) and acetic anhydride (3mL)
was stirred at 100°C for 2h, and then allowed to cool to room temperature. The resufting solid was
collected by filtration, washed with I5L,0, and dried to give the title compound as an off-white solid
(29mg, 88%). "H NMR (300 MHz, DMSO-dg) § 12.42 (s, 1 H) 11.41 (d, J=2.21 Hz, | H) 8.12.(d, J=1.47
Hz, 1 H)7.82(d, J=8.46 Hz, 1 H) 7.78 (d, J=8.00 Hz, 1 H) 7.61 (dd, J=8.46, 1.84 Hz, 1 H) 7.31 (g, J=2.70
Hz, 2 H) 564 (dd, J=8.09, 221 Hz, 1 ) 3.24 (5, 3 H) 222 (5, 3 H) 141 (5, S H.



[601422) Example 87. Preparation of 1-(3-fert-butyl-4-methoxy-5-(2-(propylamino)benzo{dthiazo!-6-
yhphenylpyrimidine-2,4( 17,3 H)-dione (compound IB-1.0-2.46),

H
Oy N0 N
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[001423] Part A. Preparation of [-(3-fert-butyl-5-(2-chlorobenzoldlthiazol-6-yl}-4-methoxyphenyl)
pyrimidine-2 4L H,3 &)-diane.

[001424] To a mixture of the product from Example 83 (50mg, 0.118mmol) and copper(1l) chloride
{(24mg, 0.178mmol) in acetonitrile (3L} at 0°C was added ters-butyl nitrite (21pL, 0.178mmol). The
mixture was stirred at 0°C for 1h, and then warmed to 65°C and stirred for 2h. The mixture was
concentrated in vacuo and purified by column chromatography on silica gel using 5% MeOH in CH,Cly
to give the title compound as an off-white solid (43mg, 82%).

[001423} Part B. Preparation of 1-(3-zerr-butyl-4-methoxy-3-(2-{propylamine Yoenzo[dfthiazo-6-y1)
phenyDpyrimidine-2,4(1 H,3 H)-dione.

[001426] A mixture of the product from Part A (50mg, 0.11mmol), [-aminopropane (9plL, 0.1 lmmal),
and K,CO; (15.6mg, 0.11mmol) in anhydroas DMF (5mL) was stirred at 100°C for 24h. The mixture
was concentrated in vacuo and purified by column chromatography on silica gef vsing 2% MeOH in
BtOAc as the eluent to give the title compound as an off-white solid (21mg, 40 %). "H NMR (300 MHz,
DMEO-ds) 8 11,39 (d, =184 Hz, VHD 812 (6, 552 He, THY 7.82(d, =147 Hz, 1 N 7.77 (4, J=7.72
Hz, 1 H) 7.44 (t, J/=9.01 Hz, 1 H) 737 - 7.41 (m, 1 H) 7.25 (s, 2 1) 5.63 (dd, J=7.91, 2.02 Hz, 1 H) 3.33 -
338 (m, 2H)Y3.26 (5, 3 H) 1.56 - 1.69 (m, 2 H) 1.40 (5, 9 H} 0.94 (t, /=7.35 Hz, 3 H).

{601427] Example 88. Preparation of 1-(3-fert-bufyl-4-methoxy-5-(3-methylbenzofuran-6-ylphenyl)-
pyrimidine-2,4(1 .3 H)-dione (compound IB-L0-2.42).
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[081428] Part A, Preparation of methyl 2-(2-acetyl-5-bromophenoxy)acetate.
{061425} A solution of 1-{(4-bromo-2-hydroxyphenyljethanone (1.35g, 6.28mmol) in anhydrous DMF

(16mL) was ireated in several portions with sodium hydride (377mg of 60% in oil, 226mg, 9.42mmol)



followed by stirring at room temperature for 30min. The mixture was then treated with methyl bromo-
acetate {871pl, 1.45g, 9.48mmol) dropwise {solution became warm after addition was complete)
foltowed by stirring at room temperature for 18h. The mixture was difuted with ethyl acetate and
extracted with water (4x) and saturated sodium chioride solution. Drying (Na;SO4) and concentration in
vacuo afforded a nearly colorless solid, which was purified by column chromatography on silica gel,
eluting with 20-100% ethy] acetate in hexanes. These procedures afforded the title compound as a
colorless solid {1.47g, 82%).

1001430] Part B. Preparation of 2-(2-acetyl-5-bromophenoxyjacetic acid,

[001431] A solution of the product from Part A (1.47g, 5.12mmol) in tetrahydrofiran (26mL) was
treated with 1.0N sodium hydroxide solution (6.7mL, 6.7mmol) followed by stirring at room temperature
for 3h, at which peini the reaction was complete. The mixture was concentrated in vacuo to remove
tetralrydrofuran and then was diluted with water and cooled to 0°C. The mixture was acidified to pH 3 by
addition of IN hydrochloric acid solution, and then the product extracted with ethy! acetate. The organic
layer was extracted with saturated sodium chioride solution and dried (Na,80,). Concentration in vacuo
afforded the title compound as a colorless solid (1.36g, 97%).

[661432] Part C. Preparation of 6-bromo-3-methylbenzoluran.

{001433} A solution of the product from Part B (500mg, 1.83mmol) in acetic anhydride (9.2mL) was
treated with sodium acetate (300mg, 3.66mmol) followed by warming at reflux for 18h. The mixture was
cooled to room temperature and diluted with toluene and concentrated in vacuo fo azeotropically remove
acetic aphydride. This process was repeated 3x, The mixture was then diluted with ethyl acetate and
stirved with saturafed sodium bicarbonate selution for 1h. The layers were separated and the organic layer
was exiracted with saturated sodium chloride solution. Drying (Na,S0,) and concentration in vacuo
afforded amber ol}, 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%3.

[0681434] Part D. Preparation of 4,4,5 5-tetramethy)-2-(3-methylbenzofuran-6-y1)-1,3,2-dioxaborolane.
[001435] In a microwave tube, a mixture of the product from Part € (303mg, 1.44mmol),
bis(pinacolato)diboron (401mg, 1.58mmol) and potassium acetate (423meg, 4.3 Immol) in anhydrous
dioxane (5ml.) was degassed by nitrogen sparge for 15min. The mixture was treated with 1,1-bis~
(diphenylphosphino)ferrocene palladium (11} 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 cocled and diluted with ethyl acetate and extracted with water and
saturated sodium chioride sclution. The organic layer was dried (Na,50;) and stirred with (3-mercapto-

propyl) silica gel for 1h. The mixture was filtered and concentrated in vacuo to afford a brown semisolid,



which was purified by column chromatography on silica gel, eluting with 8-40% cthyl acetate in hexanes.
These procedures afforded the title compound as colorless oil, which slowly solidified upon standing
(367mg, 83%).
[001436] Part E. Preparation of 1-{3-fert-butyl-4-methoxy-5-(3-methylbenzofuran-6-ylphenyl)-
pyvimidine-2,4(1H3H)-dione.
[0081437} In a microwave tube, a solution of the produet from Part I¥ (307mg, 1.19mmol), the product
from Example C (414mg, 1.03mmol), 1,3,5,7tetramethyl-2,4, 8-trioxa-6-phospha-6-phenyl-adamantane
(Cytec [97739-46-31) (15mg, 0.052mmol), and tribasic potassium phosphate (439mg, 2.07mumol) in 317
tetrahydrofuran-water (8mL) was degassed by nitrogen sparge for 20min. The mixfure was treated with
tris(dibenzylideneacetone)dipaliadium (0 (12mg, 0.012mmol) followed by degassing for another 10min,
uring this peried, the solution twned from an initially deep maroon color to a greenish brown color,
The microwave tube was sealed and the solution warmed at 50°C for 56h. The solution was cocled and
diluted with ethyl acetate and acidified with 1M citric acid solution. The organic tayer was extracted with
saturated sodium chioride solution, dried (Na,S0y), and then stirred with (3-mercaptopropyl) silica gel for
1h. After filoration and concentration in vacuo, the residue obtained was purified by column
chromatography on sitica gel, eluting with 4-20% acetone in dichloromethane, followed by a second
columm chromatography on silica gel, eluting with 20-100% ethy! acetate in hexanes. These procedures
afforded the title compound as a colorless solid (355mg). 'H NMR (300 MHz, DMSO-dy): § 11,40 (d,
J=1.84 Hz, 1 HY7.74 - 792 (m, 2 H) 7.58 - 7.76 (m, 2 H) 7.46 (dd, /=809, 1.47 Hz, 1 H) 7.30 (g, J=2.82
Hz, 2H) 564 (dd, J=8.09, 221 Hz, t H)322 (5, 3H) 2.25(5, 3 1) 1 41 {5, 9 H).

[G03438] Example 89, Preparation of N-((6-(3-fert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin- {2 H)-y1)-

2-methoxyphenylybenzofuran-3-yhmethylymethanesulfonamide (compound IB-L0-2.18).

S
OQ}S—"‘
H NH
Xy N f i \/{\O
== C‘/

[00143%1 Part A. Preparation of 6-bromo-3-(bromomethylybenzofuran.

[081440] A solution of the product from Example 88, Part C (1.0g, 4.74mmol) and dibenzoyl peroxide
(287mg, 1.19mmol} in chlorobenzene (24mL.} at reflux was treated in four portions with N-
bromosuccinimide {843mg, 4.74mmol} over 30min. The mixture was then stirred at reflux for 2h. The

mixture was cooled, filtered and concentrated and purified by column chromatography on silica gel,
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eluting with 7-30% chioroform in hexanes. The procedures afforded the title compound as a light yellow
oil (438mg, 32%).

[001441] Part B. Preparation of N-((6-bromobenzofuran-3-ylimethyl)-N-(4-methoxybenzylymethane-
sulfonamide.

[801442} A solution of the product from Part A (515mg, 1.78mmol), N-(4-methoxybenzyl)methane-
sulfonamide (42 1mg, 1.95mmol), and potassinm carbonate (260mg, 1.95mmol) in anhydrous DMF
(8.9m1) was stirred at 70°C for 3h. The mixture was cooled and diluted with ethyl acetate and extracted
with water (4x). The organic layer was then extracted with saturated sodivm 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 20-1060% ethy! acetate in hexanes, These procedures afforded
the title compound as a colorless solid {224mg, 35%).

[001443] Part C. Preparation of N-(4-methoxybenzyl)}-V-((6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)benzofuran-3-yymethylymethanesulfonamide.

11014441 The product from Part B (186mg, 0.44mmol) was subjected to the conditions described for
Example 88, Part b to afford the title compound as a colorless solid (177mg, 86%).

[661445] Pars D. Preparation of N~({6-(3-teri-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1 2 H)-yl)-2~
methoxyphenylbenzofuran-3-yDmethyl)-N-(4-methoxybenzymethanesulfonamide.

1081446] In a microwave tube, a suspension of the product from Part C (169mg, 0.36mmol), the product
from Example C (143mg, §.36mmot), and 1.0M sodium carbonate solution (0.5mL, 0.50mumol) in 1:1
ethanol-toluene (3mly was degassed by nitrogen sparge for 20min. The solution was treated with !,1-
bis(diphenylphosphino)ferrocene-palladium(Il) chloride dichloromethane complex (7mg, 9umol)
followed by degassing for another Smin. The microwave tube was sealed and the mixture heated a 100°C
in the microwave oven for 1h. The mixture was diluted with ethy! acetate and water, and acidified with
1M ciiric acid solution. The organic layer was extracted with saturated sodium chloride solution, dried
{(Na,80y), and allowed to stand overnight over (3-mercapiopropyl) 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%).

[001447] Part E. Preparation of N-((6-(3-tert-butyl-5-(2,4-dioxo-3,4-dibydropyrimidin-1(2 H)-y1)-2-
methoxyphenyhbenzofuran-3-yDmethyDmethanssulfonamide.

{001448] A solution of the product from Part D (88mg, 0.14mmo) in dichloromethane (1.4mL) was
treated with frifluoroacetic acid (1.4mL) 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% ethy! acetate in
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methylene chioride to afford an impure material, which was purified by reverse phase chromatography on
a C-18 column, eluting with 1% water-TFA/acetonitrile. The procedures afforded the title compound as 2
solid (3.9mg). 'H NMR (300 MHz, DMSO-dy): 8 11.31-11.48 (m, L H) 801 (5, L H) 7.68 - 794 (m, 2
F) 7.40 - 7.65 (mm, 2 H) 7.10 - 7.38 (m, 2 H) 5.65 (dd, J=7.91,2.02 Hz, 1 H) 4.33 (d, J=5.88 Hz, 2 H}
3.23 (s, 3 H) 2.95 (s, 3 H) 1.41 (s, 9 H).

1001449] Exampie 90. Preparation of N-((5-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin- 12 H)-y1)-
2-methoxyphenyl}-1-methyl-2,3~dihydro-1 H-inden-1-ylmethymethanesulfonamide (compound B3-1L.0-
2.25).

[001450] Part A. Preparation of 5-bromo-1-(1,3-dithian-2-y1)-2,3-dihydro- 1 H-inden-1-ol.

[081451] A solution of 1,3-dithiane (11.96g, $9mmol) in anhydrous tetrahydrofuran (100mL) at -30°C
was treated dropwise over 10min with n-butyllithium (2.5M in hexanes, 38.4mL, 96mmol) followed by
stirring at -15°C for 2h. The solution was then treated with a solution of S-bromo-2,3-dikrydro-1 A-inden-
1-one (15g, 71.1mmol) in aphydrous tetrahydrofuran (250ml} over 1h, 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 fo afford a marcon oil, which was freated with 1 N hydrochloric aeid
sohution and exiracted with ether. The ether layer was exiracied with saturated sodium chloride solution,
dried (Na,S0;) and concentrated in vacuo to afford an amber 01l (23.55g).

[801452] Part B. Preparation of 2-(5-bromo-2,3-dihydro-1 H-inden-1-ylidene)-1,3-dithiane.

[801453] A solution of the product from Part A (23.55g, 71.1mmol) in benzene (350mL) was treated
with p-toluenesulfonic acid monohydrate (3.0g) followed by stirring at reflux for 1h while removing
water by means of a Dean-Stark trap. The mixture was extracted with saturated sodfum bicarbonate
solution and then with saturated sodium chloride solution. Drying (Na,50;) and concentration in vacuo
afforded the product as an amber, oil (22.27g).

[601454] Part C. Preparation of 5-bromo-2,3-dikydro-1/-indsne-1-carboxylic acid.

[0661455] A solution of the product from Part B (22.27g, 71.1mmoi) in glatial acetic acid (375mL) was
treated with concentrated hydrochloric acid solution (125mL) followed by stirring at reflux for 3h. The
mixture was cooled and concentrated in vacuo by azeotroping off the acetic acid and water with toluene

(3x). The brown oil obtained was filiered through a plug of 70-230 mesh sifica 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 clute the title compound, which was
obtained ag a brown solid {9.85g, 58%).

{001456] Part D, Preparation of methyl S-bromo-2,3~dihydro-1/7-indene-1-carboxylate.

1061457} A suspension of the product from Part C (9.85g, 40.9mmol) 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 colamn chromatography on
silica gel, eluting with 0-30% methy! t-buty! ether in chioroform. These procedures afforded the title
compound as an amber oil (7.99g, 77%).

[601458] Part E. Preparation of methyl 5-bromo-1-methyl-2,3-dihydro~1 H-indene- 1 -carboxylate.
{001459} A solution of the product from Part B {2.03g, 7.96mmol) in anhydrous tetrahydrofuran (40mL
at -78°C under M, was treated dropwise with lithium bis(trimethyisilyDamide {1.0M in tetrahydrofuran,
9.55mL, 9.55mmol) over 10min, The solution was stirred at -78°C for 45min and {hen treated with
methyl lodide (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 ammoninm chloride solution (2mL). The mixture was concentrated in vacuo to remove
tetrahydrofuran and the residue was diluted with ethyl acetate. The mixture was extracted with saturated
ammonium chioride solution and with saturated sodium chloride solution. Drying (Na,50,) and
concestration in vacuo afforded the title compound as an amber oil (2.06g, 96%).

1001468) Part ¥, Preparation of 5-bromo-1-methyl-2,3~dihydro- 1 H-indene-1-carboxylic acid.

[001461] A solution of the product from Part B (2.06g, 7.65mmol) and potassium trimethylsilanoate
(5.5g of 50%, 4.91g, 38 3mmol) in tetrahydrofaran (40mL.) was stirred at reflux for 3h. The mixture was
cooled and concenirated in vacuo to remove tetraydrofuran., The maroon residue was dissolved in water
(ca. 175mL) and exiracted with methyl t-butyl ether. The aqueous phase was cooled to 0°C and acidified
to pH 3 by addition of concentrated hydrochioric acid solution. The mixture was extracted with ethyl
acetate (2x) and then with saturated sodium chloride solution. The solution was dried (N2,80;) and
treated with Darco G-60, followed by filtration through celite.  The filtrate was concentrated in vacuo Lo
afford the title compound as a light yellow solid (1.93g, 99%).

(6614621 Part G. Preparation of 5-bromo-1-methyl-2,3-dibydro-1 H-indene-1-carboxamide,

[601463] A solution of the product from Part F (1.56g, 6.12mmol} and DMF (473uL, 447mg,
6.12mmol) in hexanes (100mL) was treated with oxalyi chloride (1.61mL, 2.32g, 18.4mmol) followed by
stirring at room temperature for 1h. The mixture was treated with celite and then filtered through celite.
The filtrate was concentrated in vacno and dissolved in acetone (75mL) and cooled to 0°C. The solution

was freated 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;SO4),
Concentration in vacuo afforded the title compound as an oif (1.55g, 160%).

[001464] Paxt H. Preparation of (5-bromo-1-methyl-2,3-dihydro-1 H-inden-] -yhmethanamine
hydrochloride,

(0014651 In a flask equipped with a vigreaux column and a short path distitlation head, a solution of the
product from Part G (1.21g, 4.76mmol) in anhydrous tetrahydrofuran (8mL) was warmed to a gentle
reflux and treated dropwise with borane-dimethylsuifide complex (904pL, 723mg, 9.52mmol). The
resulting mixture was stirred at reflux for 2b. The solution was cooled to rt and carefully treated with
methanol until bubbling ceased, followed by careful treatment with 4N hydrogen chioride in 1,4-dioxane
solusion (4mb). The mintire was then concentrated in vacuo, The coloriess solid obixined was triturated
with ether and collected by filtration, After drying in a vacuum oven at 50°C for 21, the title compound
was obtained as a colorless solid (893mg, 68%).

[861466] Part 1. Preparation of fers-butyl (S-bromo-1-methyi-2,3-dihydro-1 #-inden-1-ymethyl-
carbamate.

[BB1467] A suspension of the product from Part B {893mg, 3.23mmo) in tefrabydrofuran (16ml) was
treated with di-tert-buty] dicarbonate (846mg, 3.87mmol) and saturated sodium bicarbonate solution
(7.2mL, ca. 6. 46mmol} followed by stirring at room temperature for 18h. The mixture was diluted with
ethyl acetate and extracted with water and saturated sodium chloride solution. The solution was dried
(MNa,SO4) 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%).

{G01468] Part J, Preparation of fers-butyl (L-methyl-5-(4,4,5,5-tetramethyl-1,3,2-doxaborotan-2-y1)-
2,3-dibydro-1H-inden- 1 -yDmethylcarbamate.

[061469] The product from Part I (1.03g, 3.03mmol) was subjected to the conditions described for
Example 88, Part D o afford the title compound as a colorless solid (977mg, 83%).

[001470] Part K. Preparation of rers-butyl (5-(3-fert-butyl-5-(2,4-dioxo-3 4-dibydropyrimidin-1 {27}
yiy-2-methoxyphenyl-1-methyl-2,3-dihydro-1 H-inden- 1-ylroethyicarbamate.

[681471] The product from Part J (965mg, 2.4%mmel} was subjeoted to the conditions described for
Exampie 89, Part I} to afford the title compound as a coforless solid (618mg, 47%).

{881472] Part L. Preparation of N{((5-(3-terr-butyl-5-(2 4-dioxo-3,4-dihydropyrimidin-1{2H)-y1)-2-
methoxyphenyi)-1-methyvl-2,3-dihydro- L F-inden-1-yDimethy imethanesulfonamide.

{601473] The product from Part ¥ (446mg, 0.84mmol) was dissolved in 4N hydrogen chloride in

dioxane solution (12mL), followed by stirring at room temperature for 18h, The suspension of colorfess
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solid obtained was then concentrated in vacno. This meterial was suspended in dichloromethane (SmL)
and cooled to 0°C, followed by sequential treatment with triethylamine (280pL, 203mg, 2.01mmol) and
methanesulfonyl chioride (811, 120mg, 1.05mmol). The mixtore was stirred a1 0°C for 1h and then
warmed to room temperature and diluted with dichloromethane. The mixture was extracted with 1M
citric acid solution and then dried (Na,80;) and concentrated in vacuo. The residue was dissolved in 3:1
tetrahydrofuran-water (8ml) and treated with potassivin carbonate (23 1mg, 1.68mmol) followed by
stirring at room temperature for th. The mixture was concentrated in vacuo and the residue diluted with
water and then acidified to ca. pH 2 by addition of IM cifric acid. The product was extracted with ethyl
acetate and the organic layer was extracted with saturated sodium chloride solution. Drying (Na,SO;) and
concentration in vacuo afforded a colorless solid, which was purified by column chromatography on silica
gel, eluting with 30-100% ethy] acetate in hexanes, The procedures afforded the title compound as 2
colorless solid (184mg, 43%). "H NMR (300 MHz, DMSO-dg): 8 11,39 (s, 1 H) 7.77 (d, J=7.72 Hz, 1 H)
7.14 - 7.48 (m, S H) 7.06 (t, J=6,62 Hz, 1 H) 5.63 (d,J=7.72 Hz, 1 H)3.18 -3.33 (m, 3 H) 2.96 - 3.15
(m, 2 H) 2.85 3,00 (m, 2 H) 270 - 2.87 (m, 3 F) 2,10 - 2.34 (m, 1 1) 1.63 - 1.90 (m, 1 H) 140 (s, 9 H)
1.20-1.34 (m, 3 H).

601474} Example 91. Preparation of N-({5-(3-teri-butyl-5-(2,4-dioxo-3,4-dthydropyrimidin- 12 H}-y1)-
2-methoxyphenyl)-1-fluoro-2,3-dihydro-1 H-inden- 1 -yDmethyl)methanesutfonamide (compound IB-L.0-
2.13).

0.0
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[061475] Part A. Preparation of 5-(5-bromo-2,3-dihydro-1 H-inden-1-ylidene}-2,2,3,3,7.7,8,8-
octamethyh-4,6-dioxa~3,7-disilanonane,
f001476] To a solution of the product from Example 90, Part C (1.2g, 4.98mmol) in anhydrous THF
(5mL) was added TBSCI (1.726g, 11.45mmol}, and the resulting vellow solution was cooled o 0°C in an
jce bath, A 1.0M sotution of LIIMDS in THE (11.95mL, 11.95mmol) was added dropwise over Smin,
and the resulting dark red solation was stirred at ¢°C for 90min, and then at room temeprature for 6h. The
solvent was removed in vacuo and the ofly 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 oif (2.3g).

{001477] Part B, Preparation of 5-bromo-1-fluore-2,3-dihydro-1 H-indene-1-carboxylic acid.
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[061478] To a mixture of 1-chloromethyl-4-fluoro-1,1-diazoniabicyclo[2.2.2. joctane bis(tetrafluoro-
borate) Selectfluor, 2.26g, 6.37mmol in CH;CN (20mL) was added the product from Part A (2.3g,

4 .90mmol) in CHLCN (6mL). The resulting yellow-orange solution was stirred at room temperature
overnight. The reaction mixture was poured into S0mL 1N HC1 (aqueous), extracted with EtOAc 2 x
35ml). The combined organic extracls are washed with 0.5N NaOH (3 x 30mL}. The combined aqueous
exfracts are washed with BtOAc (2 x 25ml), then adjusted mixture to pH 1 with 5N HC1(10mL). The
resulting cloudy brown solution was extracted with EiOAc (2 x 50mL), the combined organic layers were
washed with 10% NaCl and then treated with decolorizing carbon and stirred for Th. The mixture was
dried over anhydrous Na;SO(s), filtered through Celite and the solvent removed in vacue to give the title
compound as feaving a vellow ot {0.84¢).

[001479] Part C. Preparation of 5-bromo-1-fluoro-2,3-dihydro-1H-indene-1-carbonyi chiloride.
[661480] To a selution of the product from Part B (0.95g, 3.67mmol) in CH,Cl, was added oxalyl
chioride (0.96ml, 11.00mmol), followed by DMF (0.28mL). The resulting bubbling sofution was stirred
at room femperature for 2h, filtered through Celite, and the solvent was remaoved in vacuo to give the title
compound as a brown oil {0.99g).

[001481] Part D, Preparation of 5-bromo-~1-fluoro-2,3-dihydro-1H-indene-1-carboxamide.

[001482] To a solution of the product from Part C (8.99g, 3.57mmol) in acetone (20ml.) and at 0°C was
added aqueous NH,OH (28%, 0.28ml, 3.57mmol)}, and the resulting dark brown mixture was stirred at
0°C for 1h. The reaction mixture was concentrated in vacun, and the residue was partitioned between
water and FtOAc (2 x 50mL). The combined organic extracts were washed with 1N 1L,P0,, 10%
NaHCO; (aq), 10% NaCl, and dried over anhydrous Na,SOu(s), filtered and concentrated in vacuo., The
brown solid was purified by column chromatography on silica gel using a solvent gradient of
CH,Cly/MeCOH (99/11096/4). The title compound was obtained as a brown solid (0.205g, 22 %).
[001483] Part E. Preparation of fert-butyl (5-bromo-1-fluoro-2,3-dihydro-1 H-inden-1-yDmethyl-
carbamate,

[691484] To a solution of the product from Part I (0.234g, 0.907mmot) in anhydrous THF (SmL) at
8G°C was added borane-DMS complex (4.172mL, 1.813mmol) dropwise. The reaction flask was
equipped with a short-path condenser, and the mixture was stirred at reflux for 2h, collecting THF and
DMS. The mixture was then cooled to room temperatiure and MeOH (Sml) was added, followed by 4N
HCl in 1,4-dioxane (Sml). 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 triethylamine (0.137mL,
0.980mmol), followed by di-ters-buty] dicarbonate (0.214g, 0.980mmol). The cloudy mixture was stirved
at room temperature for 30min, and 10% aq. NaHCO; (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 BtOAc {50mL), washed with water, IN H;PO,, 10% NaCl, and dried over anhydrous
Nay804(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] Part ¥, Preparation of fert-butyl (1-fluore-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-2,3-
dihydro-1H-inden- 1 -yl)methylcarbamate. ‘

[001486] The product from Part E (0.27g, 0.784mmol) was subjected to the conditions described for
Example 72, Part B fo give the title compound as a tan solid (0.159g, 52 %),

[601487] Part G. Preparation of fert-butyl (5-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1 (2H)-
y1)-2-methoxyphenyl)-1-flaoro-2,3-dihydro-1 H-inden-1-yDmethylcarbamate.

[0681488] To a solution of the product from Part ¥ (0.159¢g, 0.405mmol), the product from Example C
(0.162g, 0.405 mol), 1,3,5,7 tetramethyl-2,4,8-trioxa-6-phospha-6-phenyl adamantane (PA-Ph, CAS
07736-46-3) (3.55 g, 0.012mmol) in THF (3mL) was added K;PO4 (0.181g, 0.851mmool) and water
(1mL), followed by tris(dibenzylidenecacetone)dipaliadium(b) catalyst (3.71mg, 0.00405mmol). The
resulting mixture was degassed by bubbling with N, for 20min, and then stirred at room temperature for
12h. The reaction mixture was dituted with EtOAc (50ml), washed with IN H.PO,, 10% WaHCO;, 10%
NaCl, and dried over anhydrous NaySOu(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
CH,ClL/MeOH. The title compound was isolated as a colorless solid (0.118g, 54%).

[601489] Part H. Preparation of N-((5-(3-fert-butyl-54(2,4-dioxo-3,4-dihydropyrimidin- 12 Hy-y1)-2-
methoxyphenyl)-1-fluoro-2,3-dihydro-1 A-inden- L-yDimethymethanesulfonamide.

[601490] The product from Part G (0.118g, 0.219mmol) was dissolved in 4N HCl in 1,4-dioxane (2mL)
and stirred at room temperatare for 1h. The solvent was removed in vacuo and the residue was suspended
in CI,Cl, and evaporated (2 x 4mL} to give a colorless solid (0.10g, 96%). This solid was dissolved in
CHyCl, (1ml) and the resulting shurry was stirred in an ice bath, Triethylamine (0.059mL, 0.422mmol)
was added to the slury resuliing in a clear solution and to this was added methanesulfony! chloride
(6.02ml., 0.253mmol}. The resulting mixture was stirred in the ice bath for 1h. The reaction mixture was
diluted with CHyCl, 50mlL, washed with 1N H3PO,, 10% NaHCO;, 10% NaCl, and dried over anhydrous
Na;S0;(s). The drying agent was filtered off, and solvent was removed in vacuo leaving a crude product
that was purified by column chromstography on silica gel, eluting with a gradient of 1:1 10 3:7
hexane:EtOAc. The title compound was obtained as a colorless solid (64mg, 62 %). "H NMR (300 MHz,
DMSO-dg) 8 11.39 (5, L H) 7.77(d, /=7.72 Hz, 1 ) 730 - 7.48 (m, 3 H) 7.12 - 7.32 (m, 3 H) 5.63 (4,
J=772Hz, 1 HY3.27 (5,3 H) 2.94 - 3.08 (m, 4 H) 2.91 (s, 3 H} 2.17 - 2.38 (m, 1 H) 1.76 - 1.97 (mn, 1 H)
1.40 (s, 9 H).



[001451] Example 92. Preparation of N~(6-(3-tert-butyl-5-(2,4-dioxo-3 ,4-dihydropyrimidin-1(2)-yl)-
2-methoxyphenyl)-3,4-dihydroisoquinolin-2(1 H}-yl)methanesulfonamide {compound IB-1.6-2.43}.

NeT
[001492] Part A. Preparation of N-(3-bromophenethyl)-2.2,2-triflucroacetarnide.
(0314937 To a solution of 2-(3-bromophenylethanamine (10g, 50 0mmol) in dichloromethane (200ml) at
0°C were added 2,6-lutidine {6.40m}, $5.0mmol) and then trifluoroacetic anhydride (7.77mi, 55.0mmol)
dropwise, and the reaction was stirred at room temperature overnight. Water was added at 0°C and the
reaction was washed with 1M BCL, ¥,0, and sat NaHCO;. The organic was dried overmgSQ,, filtered
and concentrated to provide the title compound as a tan solid (14,7g, 99%).
[001494] Part B. Preparation of 1-(6-bromo-3,4-dihydroisoquinolin-2(177)-y1)-2,2,2-trifluoro-sthanone.
[881495] To the product from Part A (14.70g, 49.6mmol) and paraformaldehyde (2.39g, 80mmol) 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 NatHCO;, and brine. The organic layer
was dried overmgSQ,, filtered and concentrated to provide the title compound, contaminated with the 8-
bromo isomer, as a colorless oif {105 g, 67%).
[601496] Part C. Preparation of 6-bromo-1,2,3,4-tetrahydroisoquinoline,
{001497] To a solution of the product from Part B {9.5g, 30.8mmel) in methanol (23 1ml) and water
{77m}) at room temperature was added potassium carbonate (8.52g, 61.7mmol) and the reaction was
stirred at room temperature for 30min. The reaction was diluted with water and 25% isopropanol in
chioroform and the pH was adjusted to 9 with IN HCL The mixture was extracted twice with 25%
isopropanol in chloroform. The combined organic layers were dried overmgSQ,, filtered and
concentrated to give the title compound, contaminated with the 8-bromo isomer (6.55g, quantitative).
[081498] Part B. Preparation of 6-bromo-2-nitroso-1,2,3 4-tetrahydroisoquinoline.
[801499] To a solution of the product from Part C (6.55g, 30.9mmol) in acetic acid (61.8ml) and 3N ag.
hydrochloric acid (10.29ml, 30.9mmol) at 0°C was added 1.9M sodium aitrite {20.64ml, 39.2Zmmol)
dropwise, and the reaction was stirred at room temperature overnight. The solvent was evaporated and

the reaction was diluted with 25% isopropano! in chloroform and sat NaHCO;, The aqueous layer was
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extracted twice with 25% isopropanol in chloroform. The combined organic layers were dried
overmgSOs, filtered and concentrated to give the title compound, contaminated with the 8-bromo isomer
(6.97 g, 94%).

[001586] Part E. Preparation of 6-bromo-3,4-dihydroisoquinolin-2(1 H}-amine.

[001581] To a solution of the product from Part B (0.5g, 2.074mmol) in methanol (4.15ml) was added
zinc {0.542g, 8.30mmol) and the reaction was cooled to 0°C, followed by dropwise addition of AcOH
(4.15ml). The reaction was warmed to rt and the reaction was stirred for 2.5h. The reaction was filtered
and the solid was washed with methanol. The filtrate was evaporated and the residue was diluted with
water and 25% isopropanol in chioroform and saturated NaHCO, was added. A white solid was removed
by filtration, and the agueous layer was extracted twice with 25% isopropanol in chloroform. The
combined organic layers were dried overmgSQy, filtered and concentrated fo give the title compound,
contaminated with the 8-bromo isomer (0.472g, quantitative),

[801562] Part ¥. Preparation of fer-butyl 6-bromo-3,4-dihydroisoquinolin-2{ 1 H)-ylcarbamate,
8615031 A solution of the product from Part B (0.472¢, 2.078mmol) in THE (20.78%ml) was cooled 1o
0°C followed by addition of di-zere-butyl dicarbonate {0.531ml, 2.286mmol), 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 Ry product) using a gradient starting with
dichloromethane and ending with 10% ethyl acetate in dichloromethane to give the title compound
(4%9mg, 73%).

[601504] Part G. Preparation of ferr-butyl 6-(4.4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-3,4-
dihyvdroisoquinolin-2(LE)-ylcarbamate,

[001565] A solution of the product from Part F (100mg, 0.306rumol), bis(pinacolato)diboron (85mg,
§.336mmol), and potassium acetate (57.3pl, 0.917mmol} in 1,4-dioxane (3.0mL) was degassed by
bubbling with N, gas for 15min. 1,1-Bis(diphenylphosphino)ferrocene-paliadiom{Idichioride
dichloromethane complex (11.18mg, 0.015mmol} was added, and the resulting mixture was stirred at
95°C for 16h. The cooled solution was dituted with 25% isopropanol in chioroform and washed with
water, The organic layer was dried overmg804, 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 i dichlorometbane to give the title compound (70mg, 61%).
[681506] Part T, Preparation of fert-butyl 6-(3-tert-butyl-5-(2,4-dioxo-3 4-dibydropyrimidin-1{2H)-y1)-
2-methoxypheny[}-3,4-dibydroisoguinclin-2(LH)-yicarbamate,

{061587] A mixture of the product from Example C (74.8mg, 0.187mmol), the product from Part G
{(70mg, 0.187mmol} in EtOH (1.0mL), toluene (1.0mL) 1M aq. NayCO, (2811, 0.281mmol) was
degassed by bubbling with N, gas for 10min. 1,1’- Bis(diphenylphosphino)ferrocene-paliadium(Il)
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dichloride dichloromethane complex (6.84mg, 9.35umol} was added, and degassing with Ny was
continued for Smin. The 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
overmgSO4, filtered and concenirated. 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 compound (83mg, 54%).

[681508] Part 1. Preparation of N-{6-(3-tert-butyl-5-(2,4-dioxo-3 4-dikydropyrimidin- 1 (2 H)-y1)-2-
methoxyphenyD-3,4-dihydroisoquinolin-2{ 1 H}-yymethancsulfonamide.

{6015091 To a solution of the product from Part H (25mg, 0.048mmol) in dichloromethane (0.5ml) at
room temperature was added TFA (0,5mL) and the reaction was stirred for 30min, and then concentrated
i vacuo, The residue was dihited with 25% isopropano] in chioroform and washed with sat NaHCO;.
The organic layer was dried overmgSQy, filtered and concentrated to give a solid (17.8mg, 88%). Toa
solution of the solid in pyridine (0.5mL} at 0°C was added methanesulfony! chloride (12.61], 0.162mmol)
and the reaction was stirred at room temperature for 90min. Methano] was added and the reaction was
stirred for [0min. The residue was diluted with 25% isopropanol in chloroform and washed with sat
NaHCO,. The organic layer was dried overmgSOy, 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 (11mg, 52%). 'HNMR (300 M¥z, DMSO-dg) &
1139 (s, 1 ) 8.53 (s, 1 H) 7.76 (d, J=7.72 Hz, 1 H)) 7.11 - 7.42 (m, 5 H) 5.63 (4, J=7.72 Hz, 1 H) 4.04 (s,
2H}328(s,3 H)3.10(d, =852 Hz, 2 Hy 298 (5,3 H} 2.90 - 3.05 (m, 2 1) 1.40 (5, 9 H).

[001518] Example 93. Preparation of N({6-(5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)-3-(furan-2-
yh-2-methoxyphenyl)-1H-inden-3-ylimethyl)methanesulfonamide (compound 1B-1.6-2.65).

0
fl NH
N

]

[001511] Part A, Preparation of N-((6-(3-bromo-5-(2,4-dioxo-3,4-dihydropyrimidin-1{2H)-y1)-2-
methoxyphenyl)-1 A-inden-3-ylmethymethanesulfonamide.

[661512] The product from Example 48, Part C (0.242gm, 0.573mmol) and the product from Example
79, Part £ (0.200gm, 0.57mmol) was subjected to the conditions described for Example 79, Part F to
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give the title compound as an off-white solid (0.104gm, 35%).

[661513) Part B, Preparation of N-{((6~(5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)-3-(furan-2-y1)-2~
methoxyphenyl)-1 H-inden-3-yDmethymethanesulfonamide.

[661534] A solution of the product from Part & (25.2mg, 0.04%mmol) in 3:1 v/v THF -water (1.3mL)
was combined in a microwave tube at room temperature with furan-2-ylboronic acid (6.91mg,
0.062mmol) and potassium phosphate {16.84mg, 0.097mmol). To this was added 1,1-bis(di-tert-butyl-
phosphinoiferrocene palladium dichloride (1.65mg, 2.53umole}. The tube was sealed and the resulting
mixture was purged with nitrogen for 4min and then heated for 16.5h in an ol bath at 50°C. The reaction
mixture was partitioned between dilute HCI and ethyl acetate, and the organic phase was dried (MgS04)
and concentrated in vacuo. The residue was purified by chromatography on silica gel (sthyl acetate-
hexanes) to give the title compound as an off white solid (11.4mg, 46%). 'H NMR (300 MHz, DMSO-dq)
S11.45(s, 1 H) 7.80~7.89 (m, 2 H) 7.73 - 7.79 (m, 2 1) 7.56 - 7.63 (m, 2 H) 7.50 (t, J=6.07 Hz, 1 I}
7.38(d, =2.94 Hz, 1 H) 7.09 (d, /=3.31 Hz, 1 H) 6.68 (dd, /~3.68, 1.84 Hz, 1 H) 6.58 {5, ] H) 5.68 (d,
ST He, T HY 419 (d, /=515 Hz, 2 H} 3.48 (s, 2H) 3.34 (5,3 H) 2.96 (s, 3 H).

[B01515] Example 94. Preparation of N-{(6-(5-(2,4-dioxo-3,4-dikydropyrimidin-1(2H)-y1)-2-methoxy-
3-{thiophen-2-yDphenyl)-1 Ainden-3-yhmethymethanesulfonamide (compound IB-1.0-2.63).

[601516] The product from Example 93, Part A (26.5mg, 0.05lmmol) was reacted with thiophen-2-vl
borenic acid (8.3mg, 0.065mmol} as described in Example 93, Part B {o give the title compound as an
off-white sofid (8.6mg, 32%). "H NMR (300 MHz, DMSO-d¢) 8 11.47 (s, 1 H) 7.86 (d, /=7.72 Hz, 2 F)
7.55-7.78 (m, 5 H) 7.50 (t, =625 Hz, 1 H) 7.38 (d, /=2.57THz, I H)7.16 - 7.21 (m, L H) 6.58 (5, 1 H)
5.69 (d, =7.72 Hz, 1 H} 4.19 (d, J=4.78 Hz, 2 H)3.48 (5, 2 H) 3.30 (5, 3 H) 2.96 (5, 3 H).



[601517] Example 95. Preparation of N-{{6-(5-(24-dioxo-3 4-dihydropyrimidin-1{2H)-yl}-2-methoxy-
3-(thiophen-3-yl)phenyl)-1 H-inden-3-yDmethylymethanesulfonamide (compound IB-L8-2.62).

[061518] The product from Example 93, Fart A (25.9mg, 0.050mmol} was reacted with thiophen-3-yl
boronic acid (8. 1mg, 0.063mmol) as described in Example 93, Part B to give the title compound 4s an
off-solid (8.6mg, 33%). 'H NMR (300 MHz, DMSO-dq) 8 11,45 (2, J=1.84 Hz, 1 1) 7.93 (d, /=2.94 Hz,
VH) 7.87 (4, =772 Hz, 1 H) 7.53 - 775 (m, 6 H) 7.49 (t, J=6.25 Hz, 1 H) 7.39(d, /=2.57 Hz, 1 ) 6.57
(s, 1) 5.68 (dd, =7.91,2.02 Hz, 1 H)Y4.19 (4, /=515 Hz, 2 H) 3.47 {5, 2 H) 3.21 {5, 3 H) 2.96 (s, 3 H),

{001519] Example 96. Preparation of N-{{(6-(5(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)-3-{furan-3-

vi)-2-methoxyphenyl}-1 F-indes-3-yDmethyDmethanesulfonamide (compound 1B-1.0-2.67).
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[061528] The product from Example 93, Part A (25.9mg, 0.050mmol) was reacted with furan-3-yl

i \ _
| HN~g70
7 s

0

boronic acid {7 2mg, 0.064mmol) as described in Example 93, Part B to give the title compound as an
off-white solid (10.6mg, 45%). "H NMR (300 MHz, DMSO-de) 8 11.46 (s, 1 H) 7.84 (4, ~~8.09 Hz, 1 1)
7.80 (¢, J=1.84 Hz, 1 H) 7.68 - 7.75 (m, 2 H) 7.54 - 7.64 (m, 2 H) 7.50 (t, J=6.07 Hz, 1 H) 7.35 (d, J=2.57
Hz, | H) 7.08 (4, /=147 Hz, 1 H) 6.57 (s, 1 H) 5.68 (d, /=8.09 Hz, 1 H) 3.47 (s, 2 H) 3.30 {5, 3 H} 2.96
(s, 3 H).
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[001521} Example 97. Preparation of 1-(3-tert-butyl-4-methoxy-5-( 1 -{methylsulfonylindolin-5-y1)
phenyl)pyrimidine-2,4(1 H,3 H)-dione {compound IB-1.0-2.32).

H
G N \f() N
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2

[601522] Part A. Preparation of S-bromo-I-(methylsulfonylindoline.

[001523) To DMF (5.0ml) was added sodium hydride (53mg, 1.3mmol) and the solution stirred at room
temperature for 30min, 5-Bromoindeline (240mg, 1.2mmol} was added and the solution was stirred at
room temperature for 30min. Methanesulfonyl chloride (94ul, 1.2mmol) was added and the solution
stivred at room temperature overnight, then concentrated in vacuo. The crude product was purified by
column clyomatography on silica gel eluting with 2% CHLOH/CHCL to give the title compound (202mg,
60%).

[881524] Part B. Preparation of -(methylsulfonyl}-5-(4,4,5 S-tetramethyl-1,3,2-dioxaborolan-2-y1)
indoline.

{681525] The product from Part A (192mg, 0.70mmol) was subjected fo the conditions described for
Exaraple 72, Part B 1o give the title compound (114mg, 51%).

j001526) Tart C. Preparation of 1-(3-tert-butyl-4-methoxy-5-(1{methylsuifonyhindolin-3-yHphenyl)
pyrimidine-2,4(1H.3 H}-dione,

{881527] The product from Example C (58mg, 0.145mmol) and the product from Part B (56.2mg,
0.174mmol) were subjected to the conditions described for Example 72, Part C 1o give the title
compound as a colorfess solid (12mg, 18%). 1 NMR (300 MHz, DMSO-d): 8 11.40 (d, J=1.84 ¥z, 1
H) 7.76 (d, /=772 Hz, 1 H) 7.53-7.67 (xn, 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, 221 Hz, 1 H) 3.99 (t, /=846 Hz, 2 H) 3.29 (5, 3 ) 3.18 (1, /=846 Hz, 2 H)
3.04 (s, 3 H).
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[#01528] Example 98. Preparation of N-(6-(3-tert-butyl-5-(2,4-dioxo-3.4-dihydropyrimidin-1(2H)~y1)-

2-methoxyphenyJquinoxalin-2-yhmethanesulfonamide (compound IB~1.0-2.26).
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{601529] Part A. Preparation of N-(4-bromo-2-nitrophenyl)-3-oxobutanamide.

[601530} A solution of diketene (0.32ml, 4.15mmol) in toluene (2ml) was added to an 80°C solution of 4-
bromo~2-nitroanitine (900mg, 4.15mmol) in totuene (Tml) and the solution was heated at reflux for Sh.
Triethylamine {0.58ml, 4.15mmol) in toluene (Zml) was added and refluxing was continued for 30min.
The cooled sofution 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%).
[061531] Part B, Preparation of 6-bromoquinoxalin-2(1H)-one.

[881332] To a solution of sodium hydroxide (337mg, 8.4mmol) in H,0 (2.1ml) was added the product
from Paxt A (423mg, 1.4mmol} and stirring was continued at 65°C for 1h. The cooled solution was
diluted with HpO (4ml) and sodium borohydride (31 .9mg, 0.84mmol) was added and stirring was
continued at room temperature for 1.5h. lee was added to the solation followed by dropwise addition of
6N HC! until acidic. The resuliing solid was collected by filtration, washed with H,O, and dried in a
vacuum over to give the title compound (273mg, 86%).

(8015331 Part C. Preparation of 6-bromo-2-chloroquinoxatine.

[001534] To a flask containing phosphorus oxychloride (3.4mli, 36.5mmol) was added the product from
Part B (255mg, 1.1minol) 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 (23%mg, 87%),

[0601535] Part D. Preparation of 6-bromo-N-(4-methoxybenzyl)quinoxalin-Z-amine.

[601536] To a solution of the product from Part € (2.8g, 11.5mmol)} in ethanol (58m]) was added (4~
methoxyphenyljmethanamine (7.5ml, 57.5mmol) and the solution was stirred at room temperature for 1h.
Solvent was concenirated in vacuo and the crude product was purified by column chromatography on
sitica gel eluting with 20% EtOAc/hexane 1o give the title compound (1,97g, 50%).

[G01537] Part E. Preparation of N-(4-methoxybenzyl)-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-v1)
quinoxalin-2-amine.

{601538] The product from Part D (500mg, ] 45mmol) was subjected to the conditions described for
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Example 72, Part B to give the title compound (378mg, 66%).

[601539] Part F. Preparation of 1-(3-ferf-butyl-4-methoxy-5-(2-(4-methoxybenzylamino)quinoxalin-6-
yhphenylypyrimidine-2 4(1 H,3 H)-dione.

[601540] The product from Part E (133mg, 0.34mmol} was subjected to the conditions described for
Example 7%, Part C to give the title compound (125mg, 82%).

1601541] Part G. Preparation of N-(6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin- 12 H)-y1)}-2-
methoxyphenylyquinoxalin-2-y)methanesulfonamide.

[801542] To a solution of the product from Part ¥ (87mg, 0.16mmol) in CHCL (1.6ml) and H,0
€0.07ml) was added DDQ (40 4mg, 8.18mmol) and stirred vigorously at room temperature for Th. The
solution was filtered through Celite and the dark solid collected on the Celite was dissolved in 5ml
CH,OH. The methanol solution was filiered, solvent removed in vacuo and the crude intermediate was
dissolved in pynidine (0.6mI). Methanesuifonyl chloride (1 1ul, §.14mmol} 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% CH,;OM/CHC to give the title
compound (7.7mg, 12%). H NMR (300 MHz, CDCL) 6 842 (s, 1 H) 8.29 (5, 1 H) 8.13 (s, 1 H) 7.88 (4,
L H)Y7.54 (s, 1 H) 7.19-7.43 (m, 4 H) 5.83 (dd, J/=7.91, 239 Hz, 1H}3.32 (s, 3 1) 3.27 (5,3 H) 146 (5,9
H).

[001543] Example 99, Preparation of N-(3-(3-7ert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin- I(2H)-y1)-
2-raethoxypheny)-2,3-dihydro- 1 H-inden-1-yDmethanesulfonamide (compound IB-10-2.44).
a

H =0

N G G
X N
s f L
ST \/

g)\/

O

[601544] Part A. Preparation of 5-bromo-2,3 ~d1’hydr0—lH—im}en—1*01.

[661545] A suspension of S-bromo-2,3-dihydro-1Ti-inden-1-one {2.07g, 9.81mmol) in ethanol (49mL}
was treated with the sodium bhorohydride (186mg, 4.90mmol) all at once. After a few minutes, the
solution warmed slightly and all solids dissolved. After stirring at room temperature for 1h, 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 %) and
saturated sodium chloride solution. Drying (N2;SO,) and concentration in vacuo afforded the title

compound (3.05g, 98%) as a colorless oil, which crystallized upon pumping under high vacuum

294



overnight.

[801546] Part B. Preparation of l-azido-5-bromo-2,3-dihydro-1 H-indene.

189158471 A solution of the product from Part A {1.01g, 4. 73mmol) n toluene (8.11mL) was treated with
the diphenyl phosphoroy! azide (1.23mb, 1.56g, 5.67mmol) followed by cooling to 0°C. The solution
was treated dropwise with DB (855uL, 8G3mg, 5.67mmol) followed by stirring at 0°C for 2h, and then
warming 1o room temperature for 48h. The mibxture was diluted with ethyl acetate and exiracted with
water and 1 M citric acid solution, and then with saturated sodium chloride solution. Drying (Na,SO4)
and concentration in vacuo afforded a brown oil, which was purified by flash chromatography, eluting
with 5-50 % ethy! acetate in hexanes, These procedures afforded the title compound (889mg, 79%) as a
light yellow oil.

[801548] Part C. Preparation of 3-bromo-2,3-dibvdro-1H-inden-1-amine,

[601549] To a~15°C solution of 1M lithium aluminum hydride in TIF (0.84ml, 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 temperatwre and stirred overnight. The solution was cooled to —10°C and 4:1

THE H,0 (0.5ml) was added dropwise. The solution was stirred at room temperature for 4h, {iltered
through Celite and the filtrate concentrated m vacuo to give the title corapound (151mg, 85%).

[001558] PartD. Preparation of N-(5-bromo-2,3-dihydro-1 H-inden-1-ylimethanesulfonamide.
{061551] To a solution of the product from Part C (150mg, 0.7 linmeol) in pyridine (3.5m1) was added
methanesulfonyl chloride (61ui, 0.78mmol) and the solntion 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% BiOAc/hexane to give the title cornpound (111mg, 54%).

[091552] Part E. Preparation of N-(5-(3-fert-butyl-5-(2 4-dioxo-3,4-dihydropyrimidin-1{2.F)-y1)-2-
methoxyphenyl}y-2,3-dibydro-1 H-inden-1-yDmethanesulfonamide.

601553} 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%). T NMR (300 MHz, DMSO-
ds) & 11.39(d, /=184 Hz, 1 H) 7.77 (4, /=7.72 Hz, 1 H) 7.58 (d, /=8.82 Hz, 1 H) 7.39-7.48 {m, 3 H) 7.27
(d, J=2.57 Hz, 1 1} 7.19-7.23 (m, 1 H) 5.63 (dd, /=8.09, 2.21 Mz, 1 H) 4.86 (q, /=7.97 Hz, | H) 3.27 (s, 3
H)3.04 (s, 3H)2.90-3.00 (m, 1 HY2.71-2.50 (m, 1 H) 2.52-2.62 (m, 1 H) 1.85-1.98 (m, 1 H) 1.40 (s, 9
0.
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1601554] Example 1060, Preparation of N-{(5-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-
yI-2-methoxypheny!)-2,3-dihydro-1 H-inden- 1-yDmethyDmethanesulfonamide (compound IB-L8-2.17).

[681555] Part A. Preparation of (£)-5-bromo-{-{methoxymethylene)-2,3-dibydro-1 H-indene,

[881358] To a suspension of (methoxymethyDiriphenylphosphoniom chloride (39.7g, 116mmol) in THF
(210ml) at -20°C was added dropwise 1M potassium t-butoxide (95ml, 95mmol) and the solution stirred
at ~20°C for 20min. To this solution was added dropwise a solution of 5-bromo-2,3-dilivdro-1H-inden-1 -
one (10.0g, 47.4mmol) in THF (230ml) and stirring was continued at ~20°C for 30min then warmed to
room temperature and stirred for Zh. The solution was filiered through Celite and the filtrate was
concentrated in vacuo to give crude product which was purified by chromatography on a silica gel
cartridge eluting with CH;Cly/hexane to give the title compound (10.56g, 93%).

{001557] Part B. Preparation of 5-bromo-2,3-dihydro-1H-indene-1-carbaidehvde.

[B01558] To a solution of the product from Part A (1.44g, 6.0mmol) in CELCL, (30ml) at —78°C was
added dropwise 1M boron tribromide tn CH;CL (13.8ml, 13.8mmol) and stirring was continned at ~78°C
for 4h. The solution was poured iuto an ice-saturated. sodium bicarbonate mixture and stirred vigorcusly.
The layers were separated and the aqueous layer was extracted with CH,Cl (2x), the organic exiracts
were combined, dried (Na,80y), 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) Part C. Preparation of 1-{5-brome-2,3-dihydro-1H-inden-1-y1)-N-{4-methoxybenzy!)-
methanamine.

[001568] To a solution of the product from Part B (300mg, 1 3mmol) in CH;OH (18.5ml) was added 4-
methoxybenzylamine (0.17ml, 1.3mmol) and decaborane (49mg, 0.4mmol) and stirring was continued at
room temperature for 1h, solvent was concentrated in vacuo and the crude product was purified by
column chromatography on silica gel eluting with 3% CH;OH/CHC; to give the title compound (264mg,
ST%).

[001561] Part D, Preparation of N{(&bromo&,?ﬁ~dﬂlydro~Uif«indem3uy]}methyf)~N~(4—methoxy~

benzybhmethanesulfonamide.
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{661562] To a solution of the product from Part C (88mg, 0.25mmol) in CH,Cl, (1.0ml) was added
triethytamine (3%ul, 0.28mmol) and methanesulfony! chloride (22ul, 0.28mmol) and stirring was
continued at room temperature for 1h, solvent was concentrated in vacuo and the crude product was
purified by column chromaftography on silica gel eluting with EtOAc/hexane to give the title compound
{(55mg, 51%).

[001563] Part E. Preparation of N-(4-methoxybenzyl}-N-((5-(4.4,5,5tetramethyl-1,3,2-dioxaborolan-2-
y)-2,3-dihydro-1H-inden-1-yDmethyDmethanesulfonamide.

{001564] The product from Part D (1.15g, 2.71mmol) was subjected to the conditions described for
Example 72, Part B to give the title compound (840mg, 66%).

[001565] Part F. Preparation of N-((5-(3~tert-butyl-5-(2,4-diox0-3 4-dihydropyrimidin-1{2H}-yi)-2-
methoxyphenyl)-2,3-dihydro-1A7-inden- 1 -yDimethyDmethanesulfonamide.

[001566] The product from Part E (840mg, 2. Lmmol) was subjected to the conditions described for
Example 72, Part C and the isolated material (1.28¢, 2.07mmol) was dissolved in CHLClL (10ml) and
triffeoroacetic acid {10ml) was added slowly. Affer stirring at room temperature for 1h, solvent was
concentrated in vacuo and the crude product was suspended in 1 0% NaHCOs, extracied with CHCl, (3x),
the organic extracts combined, dried (Na,;SOy), and solvent concentrated in vacuo to give crude product
which was purified by column chromatography on silica gel eluting with 2% CH,;OH/CHC; to give title
compound (0.84g, 81%). H NMR (300 MHz, DMSO-dy) 8 11.39 (s, 1 H) 7.77 {d, /=8.09 Hz, 1 H} 7.29-
7.59 (m, 3 H) 7.25 (d, /=294 Hz, 1 H) 7.10-7.22 (m, 2 H) 5.63 (dd, /=772, 1.34 Hz, 1H}3.93 (5,3 H)
3.26 (5,2 H)3.23-3.40 (m, L H) 2.89 (5, 3 H) 2.71-3.09 {m, 2 H) 2.14-2.32 (m, 1 H) 1.75-1.95 {m, ! H)
1.40 {5, 9 H).

[801367] Example 181, Preparation of 5-(3-rers-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin- 12 Hy-v1}-2-
methoxyphenyl)-M-(methylsulfonyl}-2,3-dihydro-1 H-indene-1-carboxamide {compound IB-L0-2.34),
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{001568] Part A. Preparation of 5-bromo-2,3-dihydro-1 H-indene- 1 -carboxylic acid,
{001569] To a solution of the product from Example 100, Part B (300mg, 1.3mmol) and 2-methyl-2-

pentene (8ral) in tert-butancl (32ml) was added a solution of sodium chiorite (1.36g, 0.12mmol) in H,O



(12ml) containing sodium dihydrogen phosphate (1.07g, 8.9mmeol) and the mixture was stirred vigorously
for 20min at room temnperature. Solvents were concentrated in vacno and the residue was diluted with
H;0, extracted with BEtOAe (3x), exiracts combined, dried (Na;804), and concentrated in vacuo to give
the title compound (180mg, 56%).

{001578] Part B. Preparation of 5-bromo-N-(methylsulfonyl)-2,3-dibydro-1 H-indene-1-carboxamide.
[B01571] To a solution of the product from Part A (100mg, 0.42mmol} in CH,LCl, {1.7ml) was added
carbonyldiimidazele (67.3mg, 0.42mmol) and the reaction was stirred for 2h at room temperature.
Methanesulfonamide (39.5mg, 0.42mmotl) and DBU (62 5mg, 0.42mmol) were added and stirring was
continued at room temperature for Zh. Sotation was difuted with CHCl,, washed 1N HCI, brine, dried
{NaySOy), concentrated in vacuo and the crude product was purified by column chromatography on silica
gel eluting with 20% BtOAc/hexane to give the title compound (121mg, 92%).

[001572} Part €. Preparation of N-(methylsulfonyl}-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yi)-

2 3-dihydro-1H-indene-1-carboxamide,

[601573] The product from Part B (15%mg, 0.5mmol) was subjected to the conditions described for
Exsmple 72, Part B to give the title compound (144mg, 79%).

[061574] Part B. Preparation of 5-(3-fert-butyl-5-(2,4-dioxo-3,4-dikydropyrimidin-1(2H)-y1}-2-
methoxyphenyl)-V-(methylsulfonyl)-2,3-dihydro-1 H-indene- 1 -carboxamide.

[001575] The product from Part € (134mg, 0.34mmol) was subjected to the conditions described for
Example 72, Part C 1o give title compound (14mg, 8%), 'H NMR (300 MHz, CDCl) 6 8.11 (m, 1 1)
7.08-7.57 (m, 7 H) 5.80 (dd, /=7.91, 239 Hz, 1 H) 4.07 (dd, J=9.01, 6.07 Hz, 1 H)3.33 (5,3 H) 3.08 (s, 3
Hy291-3.22 (m, 1 H)2.35-2.74 (m, 1 H) 1.44 (5, 95} 1.17-1.34 (m, 1 H) 0.60-1.00 (m, 1 H).

[061576] Example 162. Preparation of 1-(3-(2-aminobenzo[d]thiazol-6-y1)-5-rerr-butyl-4-methoxy-
phenybpyrimidine-2,4( 15,3 H)-dione (compound I8-L.6-2.39).
0 N0
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{001577] The title compound was prepared using the procedures described for the preparation of
Example 83, substitating S-bromo[d/]thiazol-2-amine for 6-bromobenzo[dlthiazol-2-amine. "H NMR
(300 MHz, DMSO-dg) & 1140 (d, =1.84 Hz, 1 H) 8.40 (s, 2H) 7.84 {d, }=8.09 Hz, 1 H) 7.78 (d, }=7.72
Hz, 1 H) 7.54 (d, J=1.47 Hz, 1 1) 727 - 7.32 (m, 3 H) 5.64 (dd, J=8,09, 2.21 Hz, 1 H) 3.27 (s, 3 H) 1.41
s, 9 H).
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[861578] Example 183, Preparation of N-(2-(5-(3-tert-butyt-5-{2,4-dioxo-3,4-dihydropyrimidin-1{27)-
yh-2-methoxypheny!)-2,3~diltydro-1 H-inden-1-ypropan-2-yhimethanesutfonamide {(compound IB-L8-
2.29).
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[801579] To a solution of the product from Example 75, Part B (20mg, 0.038mmol) in 1:1 benzene:
MeOH (0.6ml) was added platinum(IV) oxide {(Img). The resulting mixture was stirred under | atm H, at
room temperature for 1h, and then filtered thru celife, and concentraied in vacuo. The crude product was
purified by column chromatography on silica gel using 3% MeOH in CHC; as the eluent to give the title
compound as a solid (14mg, 70%). "H NMR (300 MHz, DMSO-de) § 11.39 (s, L H) 7.77 (d, J=7.72 Hz,
TH) 7.58(d, /~8.09 Hz, L H} 7.28 - 738 (m, 2 1) 721 - 7.26 (m, 2H) 7.07 (s, 1 H) 5.63 (d, J=7'.72 Hz,
1) 3.61 (dd, J=8.64, 5.33 Hz, 1 HY3.25(5, 3H) 3.00 (5,3 H) 2.75-2.98 (m, 2 H) 1.97-2.21 (m, 2 H)
1.40 (s, 9 H) 1.24 (d, J=8.46 Hz, 6 H).

1001580] Example 104, Preparation of (§}-N-(2-(5-(3~terr-buty]-5-(2 4-diexo-3,4-dihydropyrimidin-
WZH)-yl)-2-methoxyphenyl)-2,3-dihydro-1 H-inden- 1 ~yl)propan-2-ylmethanesulfonamide (compound
1B-10-2.22).
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[001581] The product from Example 103 (10mg) was subjected to chiral chromatography (Chiralpak
AD-H column; eluting with 1;3 2-PrOM:hexanes(0.1% TFA)). Isolation of the earlier eluting component

gave the title compound (4.4mg). 'H NMK identical fo the product from Example 103,



[001582] Example 105, Preparation of (R)-N-(2-(5-(3-fert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-
1(2H)-y1}-2-methoxyphenyi)-2,3-diliydro-1 A-inden- 1-yDpropan-2-yhmethanesulfonamide (compound
IB-LO-2.37).

1801583] The product from Example 103 (10mg) was subjected to chiral chromatography (Chiralpak
AD-H column; eluting with 1:3 2-PrOH:hexanes(0.1% TFA)). Isolation of the later eluting component

gave the title compound (4.2mg}. "H NMR identical to the product from Exampie 103.

1081584] Example 185, Preparation of {S}-N-{(5-(3-ferr-butyl-5-(2,4-dioxo-3 4-dihydropyrimidin-
1(2Hyyh-2-methoxyphenyl)-2,3-dihydro-1 H-inden-~1-yDmethyl)methanesuifonamide (compound 1B-L0-

2.9).

[801585] The product from Example 100, Part F (20mg) was subjected 1o chiral chromatography
(Chiralpak AD-H column; eluting with 1:4 2-PrOH:hexanes(0.1% TFAY). Isolation of the earlier eluting
component gave the title compound (5.3mg). "H NMR identical to the product from Exapple A-180,
Part ¥.



[601586] Example 187, Preparation of (R)-N-{({5-(3-tert-butyl-5-(2,4-dioxo-3 4-dihydropyrimidin-
2 H)-yD)-2-methoxyphenyl)-2,3 -dihydro-1 H-inden- 1-ylmethylmethanesulfonamide (compound IB-Lo-
2.15).

10815871 The product from Example 180, Part F (20mg) was subjected to chiral chromatography
(Chiralpak AD-H column; eluting with 1:4 2-PrOH:hexanes(0.1% TEFA)). Isolation of the later eluting

component gave the title compound (3. 7mg). 'H NMR identical to product from Example 100, Part F,
[601588] FExample 188, Preparation of (S)-N-({(5-(3-tert-butyl-5-(2,4-dioxo~3,4-dihydropyrimidin-

1(2H)-y1)-2-methoxypheny)-1-fluoro-2,3-dihydro-1 H-inden-1-yimethylmethanesulfonamide
{compound IB-LO-2.28).
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[801589] The product from Exarmple 91, Part ¥ 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.

106615901 Example 109. Preparation of (R)-N-((5-(3-tert-butyl-5-(2,4-dioxo-3 A-dikydropyrimidin-
12 H)1)-2-methoxyphenyl)-1-flucro-2,3-dihydro- L -inden-1-yDmethylmethanesulfonamide
(compound IB-18-2.10).
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[001591] The product from Example 91, Part 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 .

[001892] Example 118. Preparation of N-(6-(5-(2,4-dioxo-3,4~dihydropyrimidin- [(2H}-y1)-2-methoxy-
3-tert-pentylphenylnaphthalen-2-ylymethanesulfonamide (compound IB-L-2.52).

QP
NN
H

f60G1593] Part A, Preparation of 1-(3-ters-butyl-5-iodo-4-methoxyphenylpyrinddine-2, 4(L H,3 H)-dione.

[681594] 2-rerr-Amylphenol (5.0g, 30mmol) was reacted according to the procedure from ¥xampie C,
Part A, Part B, and Part C to provide the title product as a colorless solid (6. 7g, 56% overall yield for 3
steps).

{G01595] Part B. Preparation of N-(6-(5-(2,4-dioxo-3,4-dihydropyrimidin-1{24)-y1}-2-methoxy-3-tert-
pentylphenylnaphthalen-2-yl)methanesulfonamide.

[601596] The product from Part A (100mg, 0.241mmol), the product from Example 44, Part B {(92mg,
0.266mmol), sodium carbonate (38.4mg, 0.362mmol} and 1,17 -bis(diphenylphosphino)ferrocene-
palladium{IT}dichloride dichloromethane complex (9.9mg, 0.012mmol) were dissolved in a toluene (4mL)
and ethano] (dml) solvent mixture which was sparged with nitrogen for 10min, then the mixture heated
to 85%C for 18h. To the solution was then added CH,Cl, (20mL) followed by IN aquecns HCI (16mL),
the organic layer separated 3-mercaptopropyl silica gel (100mg) and magnesium sulfate added. The
solution was concentrated and purified by column chromatography on silica gel using 3% MeOH in
CH,Cl, as the eluent to provide the title compound as a colorless solid (71mg, 58%). "H NMR (300
MHz, DMSO-dg): 8 11.41(s, 1H), 10.04 (s, 1H), 8.03 (s, 1H), 7.95 (4, J=8.7Hz, 2H), 7.79 (d, J=7.7Hz,
TH), 7.73(d, J=1.8Hz, 1H), 7.69(dd, J=8.8,1.6Hz, 1), 7.42 (dd, J=8.8,2.2Hz, 1H), 7.37 (4, J=2.6Hz,
1H), 7.25 {d, J/=2.6Hz, 1H), 5.65 (dd, J=8.1,1.6Hz, 1H), 3.22 (5, 3}, 3.08 (s, 3H), 1.84 (m, 28), 1.38 (s,
6ED), 0.73 (1, J=7.5Hz, 3H).
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[601597] Example 111, Preparation of N-((6+(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(25)-
yb)-2-methoxyphenyl)- 1 H-inden-3-ylymethyl)-N-methylmethanesulfonamide (compound 1B-L0-2.16),
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[0601598] Part A. Preparation of Nemethyl-N-({6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)- 1~
inden-3-yDmethylmethanesulfonamide.

[691599] To a sclution of the product from Example 79, Part E {210mg, 0.60mmol) in anhydrous THF
(5mi) was added a 1.0M solution of lithium bis(trimethylsilylamide in toluene (0.60ml, 0.60mmol), and
the resulting mixture was stirred at room temperature for Smin. Iodomethane (0,075ml, 1.20mmol) was
added and the mixture was stitved 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 colwmn chromatograply on silica gel eluting with a gradient of
sthyl acetate/ in hexane {10% to 25%) to give the title compound as a solid (125mg, 57%).

{01668} Part B. Preparation of N-({6-(3-tert-butyl-5-(2,4-dioxo-3 4-dibydropyrimidin- 1 2H)-y}-2-
methoxyphenyl}-1 H-inden-3-ylymethyl}-N-methylmethanesulfonamide.

[881601] A mixtare of the product from Example C (60.0mg, 0.15mmol}, the product of Part A
(54.5mg, 0.15mmol), potassium phosphate (66.9mg, 0.315mmol), PA-Ph (CAS 97739-46-3, 1.32mg,
4.5pmol}) and tris(dibenzylideneacetone)dipaliadium(0) (1.37mg, 1.5umol} in tetrahydrofuran (3.0ml) and
water (1.0ml) was purged with N, for 30min. The mixture was stirred at 50°C for 2h, and then partitioned
between ethyl acetate and 1M HCL. The organic Jayer was washed with saturated sodium bicarbonate,
brine, dried with sodium sulfate, and filtered. The filivate was treated with 3-mercaptopropyl
functionalized silica gel, filtered through celite and concentrated in vacuo. The crude product was
purified by colunin chromatography on C-18 reversed-phase silica gel using a solvent gradient of 10~
100% acctonitrile in water(0.1% TFA) to give the title compound as a sofid (19mg, 24%). "H NMR (300
MHz, DMSO-de) 6 11.40 (d, J=1.84 Hz, 1 H) 7.78 (d, }=7.72 Hz, 1 ) 7.65 {m, 2 H) 7.49 (dd, I=7.72,
1.47 Hz, 1 H) 7.26 (i, 2.57 Hz, 2 1) 6.63 (5, L H) 5.64 (dd, J=7.72, 221 Hz, 1 }) 4.26 (5, 2 H) 3.51 (5, 2
H)3.26(s,3 301 (5, 3H) 272 (5,3 H) 1.41 (5,9 H).



[001607] Example 112. Preparation of N-((6-(3-tert-butyl-5~(2,4-dioxo-3 4-dihydropyrimidin-1(2H)-
vi)-2-methoxyphenyi)benzo| blthiophen-2-ylymethymethanesulfonamide (compound 18-L8-2.40).
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10061603] Part A. Preparation of ethyl 6-bromobenzofdlthiophene-2-carboxylate.

[0601604] To a sotution of 4-bromo-2-flucrobenzaldehyde (1.02g, 4.83mmol) in DMSO (4mL), was
added ethyl 2-mercaptoacetate (0.58ml, 5.3 1mmol), followed by Et;N (1.35mL, 9.65mmol), and the
mixture was heated at 80°C for 3h, The resulting dark mixture was poured info water (S0mL) and
extracted with EtOAe (2 x 50mL.). The combined organic extracts were washed with 10% NaCl, dried
over anhydrous NaySOy, filtered and concentrated in vacuo to give the title compound as a light yellow
wazy solid (1.29g, 94%).

[001605] Part B. Preparation of (6-bromobenzo[blthiophen-2-ymethanol.

[801606] To a schution of the product from Part A (0.82g, 2.88mmol) in EO (20mL) at 0°C was added
a 1M solution of lithium aluminum hydride in Bt,O (3.16mL, 3.16mmol) dropwise, and the resulting
starry was stirred between 5-10°C for 1h. The shurry was freated with 0.3mL H,O, 0.3mL 15 % aq
MNaOH, 0.7l HyO, stirred 30min, filtered and concentrated in vacuo to give the title comepound as a
colorless solid (0.58g, 83%).

[001667] Part C. Preparation of 6-bromo-2-(bromomethylbenzolb]thiophene.

[B01608] A mixture of the product from Part B (85mg, 0.35mmol), N-bromosuceinimide (74mg,
(.413mimol) and triphenylphosphine (166mg, 0.403mmol) in CH,Cl; (2mL} was stirred at room
temperature for 2h. The reaction mixture was difuted with 50mL CH,Cly, washed with water, 10%
NaHCO; and 10% NaCl, dried over anhydrousmgSO,, filtered and concentrated in vacua. The residue
was purified by column chromatography on silica gel eluting with 9:1 hexane:BtOAc to yield the title
compound as o white solid (96mg, 89%),

[803608] Part D, Preparation of N-(4-methoxybenzyl)methanesuifonamide.

18016181 To a solution of (d-methoxyphenylmethanamine (1.317g, 9.60mmol} in CH,Cl, (10mL) was
added methanesulfonyl chloride (0.34mL, 4.36mmol} dropwise. The mixture was stirred at room
temperature for 2h. The reaction mixture was diluted with S0mL CIH;Cl, washed with IN HyPOy, 10%
Natl, dried over anhydrousmgSOy, filtered and concentrated in vacuo to give the title compound as a
white solid (0.84g, 89%).

[601611) Part B. Preparation of N-({6-bromobenzo[blthiophen-2-ylimethyl)-N-(4-methoxybenzyl)-

304



methanesulfonamide.

[B01612] A solution of the product from Part B (0.223g, 1.037mmol) in EtOH (2ZmL) and 1.0M NaOH
(1.1mL, 1.1mmol) 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 Th, and then concentrated in vacuo to give a
pasty solid, The residue was partitioned between 40mL water and 40mU EtOAc. The organic layer was
washed with 1N H;PO,, 10% NaHCO,, 10% NaCl, dried over anhydrous Nay SOy, filtered and
coneentrated in vacuo leaving a yellow oil. The crude product was purified by column chromatography
on silica gel eluting with CH,Cl, to give the title compound as a colorless solid {0.15g, 33%).

[661613] Part F. Preparation of N-(4-methoxybenzy!)-N-{{6-(4,4,5.5-tetramethyl-1,3,2~dioxaborolan-2-
yhbenzo[blthiophen-2-yDmethyhmethanesuifonamide.

[081614] The product from Part £ (0.15g, 0.34mmel) was subjected to the conditions described for the
preparation of Example 72, Part B to give the title compound as a colorless sohid (0.121g, 73%).
{601515] Part &. Preparation of N-((6-(3-fert-butyl-5-(2,4-diox0-3,4-dihydropyrimidin- 12 H)-y1)-2-
methoxyphenylbenzol b lthiophen-2-ylmethyl)-N-(4-methoxybenzyl imethanesulfonamide.

[081616] The product from Part ¥ (24mg, 0.049mmol) was sabjected to the conditions described for the
preparation of Example 72, Part C to give the title compound as a colorless solid (20my, 65%).
[001617] Part H. Preparation of N-((6-(3-tert-butyl-5-(2,4-dioxo-3 4-dihydropyrimidin- {2 H)-y1)-2-
methoxyphenylybenzo{Flthiophen-2-yl)methylymethanesulfonamide.

{001638] A solution of the product from Part G (14mg, 0.022mmol) in CH,Cl (0.3ml) and TFA
(0.3mL) was stirred at room temperatare for 4h and then concentrated in vacuo. The residue was
partitioned between 10mL CH,ClL and 2mL 10% ag. NaHCO; and the organic layer was concentrated in
vacuo. The crude product was purified by coluwmn chromatography ou sitica gel eluting with 9911
CH;CL:MeOH to give the title compound as a colorless solid {5mg, 44%). 'H NMR (300 MHz, DMSO-
de} 6 11,40 (s, 1 H) 8.09 (5, 1 H) 7.82 - 7.97 (m, 3 H) 7.79 {d, /=T.72 Hz, | H) 7.47 - 7.63 (m, 1 H) 7.40
(s, 1 H) 7.26-734(m, 1 ) S.64(d, =772z, 1 D 448 (d, =588 Hz, 2 H) 3.23 (5, 3 H) 2.95 (5, 3 H)
1.41 (s, 9 H).
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{001619] Examptle 113, Preparation of N-((6-(3-tert-butyl-5-(2,4-dioxo-3,4-dibydropyrimidin-1(2H)-
yl)-2-methoxyphenyl)benzo[ blthiophen-3-y)methyl)-N-methylmethanesulforamide (compound 1B-Li-
2.21).
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[601620] Part A, Preparation of N-({6-bromobenzo[blthiophen-3-yhmethyl}-N-methylmethanesulfon-
amide.
{01621} A mibxture of the product fom Example 76, Part D (0.100g, 0.382mmol), Mmethylmethane-
sulfonamide (45 9mg, 0.421mmol) and potassium carbonate (0.127g, 6.918mmol} in N, N-dimethylacet-
amide {5tal). The mixture was stirred at 80°C for 11 h, cooled to room temperature and partitioned
between diethylether and water (3x), dried overmgSQy, filtered and concentrated in vacuo to give the title
compound as a colorless waxy solid (0.128g, quant.).
[001622) Part B. Preparation of Nemethyl-N4{(6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-ylbenzo
{b]thiophen-3-ylimethyDmethanesulfonamide.
[081623] The product from Part A (0.128g, 0.382Zmmol) was subjecied to the conditions described for
the preparation of Example 72, Part B to give the title compound as a colorless, crystalline solid (0.120g,
82%).
[001624] Part C. Preparation of N-{{(6-(3-tert-butyl-5-(2,4-dioxo-3 4-dihydropyrimidin-12HyyD)-2-
methoxyphenyijbenzo[ b lthiophen-3-ylmethyl}-N-methyimethanesulfonamide.
[801625] The product from Part B (50.6mg, 0.133mmol) was subjected to the condifions described for
the preparation of Example 79, Part ¥ to give the title compound as a colorless solid (61.5mg, 88%). "H
NMR (300 MHz, DMSO-dg) § 11.41 (s, 1 F) 8.17 (d, J=1.47 Hz, 1 I} 8.09 (d, J=8.00 Hz, 1 H) 7.74 -
7.85 {m, 2 H) 7.63 (dd, /=8.46, 1AT Hz, 1 H) 7.29 - 7.36 (m, 2 H) 5.65{d, =7.72 Hz, | H) 4.52 (s, 2 H}
324 (s,3)3.03 (5,3 ) 2.70 (5,3 H)Y 1.42(s, S H).



[001626] Example 114, Preparation of {E)-N-(4-(3-bromo-5+(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-
yh-2-methoxystyryl)phenylmethanesuifonamide (compound IB-L.1-1.52).

[001627] Part A. Preparation of 2-bromo-4,6-difodophenol.

[001628] A 1L round-bottom flask was charged with 2-bromophenol (8.65g, 50mmol) and methanol
(100m!) to give a colorkess solution. Sodium hydroxide (2.40g, 60.0mmol) was added and stirred until
the hydroxide pellets had dissolved. The schution was cooled in an ice water bath and sodium iodide
(5.6g, 37.4mmal) was added followed by drop-wise addition of sodium hypochlorite (17mL, 27.5mmol)
to give a transparent browry/red solution and gradual precipitation of a thick, white solid. The addition of
sodium jodide and bleach was repeated 3 times to give an orange mixture that was stirred for Zh, treated
with a sclution of sodium thiosulfate in water (20g in 100mL), stirred for 15min and treated drop-wise
with concentrated HC to a constant pH of 1. 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%).

[001629] Part B. Preparation of 1-bromo-3,3-dilodo-2-methoxybenzene.

[601636] A S00ml round-bottom flask was charged with the product from Part A (14.7g, 34.6mmol),
iodomethane (2.70m], 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 ethy!
acetate, washed with water and saturated sodivm 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 (12.3g, 81%).

[601631] Part C. Preparation of 1-(3-bromo-5-iodo-4-methoxyphenyDpyrimidine-2,4(111,3H)-dione.
1001632] A 250mL round-bottom flask was charged with the product from Part B (8.09g, 18.44mmot),
pyrimidine-2,4( H,3H)-dione {2.273g, 20.28mmol), N-(2-cyanophenylpicolinamide (0.823g, 3.6%muol),
copper (1) lodide (0.351g, 1.844mmol) and potassivm phosphate (8.22g, 38.7mmol) in DMSO (70m)).
The mixture was sealed, sparged with nitrogen for 1 5min and heated at 60°C for 16h. The mixture was
partitioned with ethyl acetate and water. The organic layer was washed with 1M HCY, water, brine, dried
with sodium sulfate, and filtered. The filtrate was treated with 3-mercaptopropy! functionalized silica gel

{Aldrich catalog #538086), filtered through celite and evaporated to give an off-white solid (3.92g, 50%).

307



[001633] Part D. Preparation of (E)-N-(4-(3-bromo-5-(2,4-dioxo-3 ,4-dibydropyrimidin- [{2H)-y1}-Z-
methoxystyryDphenylymethanesulforamide,
[661634] To a 100m] round-bottom flask was added the product from Part C (846mg, 2.0mmol), the
product from Example 418, Part B (482mg, 2.000mmol}, potassium phosphate (892mg, 4 20mmol),
1,3,5,7-teiramethyl-6-phenyl-2,4,8-trioxa-6-phosphaadamante (PA-Ph) (CAS 97739-46-3) (17.54mg,
0.060mmol) and tris{dibenzylideneacetone)dipalladium(0) {18.3 1mg, 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, The mixture was partitioned with ethyl acetate and IM HCL The organic
layer was washed with satarated sodiwm bicarbonate, brine, dried with sodium sulfate and filtered. The
filtrate was treated with 3-mercaptopropy! functionalized silica gel, filtered and evaporated. The residue
was triturated with & minimal amount of methanol/ CH,Cl; to give the title compound as a white solid
(595mg, 60%). "H NMR (300 MHz, DMSO-dq) & ppm 3.03 (5, 3 H) 3.82 (5, 3 H) 5.69 (dd, =7.72, 1.50
Hz, 1 1) 7.24 (4, J=8.46 Tz, 2 H) 7.35 (m, 2 H) 7.61 (d, J=8.46 Hz, 2 H)} 7.69 (d, J=2.21 Hz, 1 H) 7.78 (d,
=800 Hz, ] H) 7.87 {d, J=2.21 Hz, 1 H) 9.90 (s, I H) 11.50 (5, 1 H}. MB (ESI-} m/z 480,492 (M-Ti)+.

[801635] Example 115. Preparation of (E}-N-(4-(5-(2,4-diox0-3,4-dihydropyrimidin-1(2H)-y1}-2-
methoxy-3-(thiophen-2-yDstyryhphenyDmethanesuifonamide {compound IB-L1-1.48),
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[001836] To a 5ml microwave tube was added the product from Example 114, Part D (40mg,
0.08 Tmmol), thiophen-2-yiboronic acid (10.40mg, 0.08Tmmol), 1, 1-bis(di-tert-butylphosphino)ferrocene
palladium dichloride (2.65mg, 4.06umol) and potassium phosphate (34.5mg, 0.162mmol) in THF (3.0ml)
and water {1.0m1), The vesscl 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 and 1M HCL The organic layer was washed
with saturated sodium bicarbonate, brine, dried with sodium suifate and filtered. The filirate was freated
with 3-mercaptopropyl functionalized sil-ica 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, DMSO-dg) § ppm 3.03 (5,3 H) 3.70 (5, 3 H) 5.70 (dd, J=7.72, 2.21 Hz, 1 B) 7.18 (dd,
3=5.43,4.05 Hz, 1 Hy 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 ) 7.77
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(m, 2 1) 7.83 (d, 7=7.72 Hz, 1 H) 9.89 (s, 1 H) 11.40 (d, J=2.21 Hz, | H). MS (ESI+) m/z 496 (M+H)+,

[001637] Example 116. Preparation of (E)-N-(4-(5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y{)-3-
{furan-2-y1)-2-methoxystyrylyphenylymethanesulfonamide (compound IB-L1-1.46),
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[#01638] The title compound was prepared according to the procedure of Example 115 substituting
furan-2-ylboronic acid for thiophen-2-yiboronic acid to give a white solid (22mg, 56%). "HNMR (300
Mz, DMSC-dg) & ppm 3.03 (5,3 H) 3.76 (s, 3 H) 5.69 (d, J=7.72 Hz, 1 H) 6.69 (dd, 3=3.31, 1.84 Hz, 1
H) 7.08 {d, J=2.57 Hz, 1 H) 7.25 (d, J=8.46 Hz, 2 H) 736 (m, 2 H} 7.63 {d, J=8,82 Hz, 2 B} 7.67 (d,
=257 Hz, L H}7.77 (4, 3=2.57 Hz, 1 H) 7.82 {m, J=7.72 Hz, 2 H} 9.88 (5, 1 H) 11.48 (s, { H). MS
(BESIH) m/z 497 M+ NHA ).

[08163%] Example 117. Preparation of (B)-N-(4-(5-(2,4-dioxo-3,4-dthydropyrimidin-1{2H)-yl}-2-
methoxy-3-(pyridin-4-yb)styrylyphenylmethanesulfonamide (compound IB-L1-1.55).

{01640] The title compound was prepared according to the procedure of Example 115 substituting 4-
{4,4.5,5-tetramethyl-1,3,2~dioxaborolan-2-yijpyridine for thiophen-2-yiboronic acid to give a white solid
(15mg, 38%). "H NMR (300 MHz, DMSO-dg) 8 ppm 3.03 (5, 3 H) 3.49 (5, 3 H) 5.72 (dd, 1=7.72, 2.21
Hz, 1H)7.25(d, J=8.46 Hz, 2 H) 738 (d, J=4 41 Hz, 2 'H} 7.51(d, J=2.57T Hz, L H) 7.63 (4, J=8.82 Hz, 2
H) 780 (d, =588 Hz, 2 H) 7.85 (4, J=7.72 Hz, 1 H} 7.97 (d, J=2.57 Hz, 1 H) 8.77 (d, J=6.25 liz, 2 H)
9.90 (s, 1 H}Y 11.51 (4, }=2.21 Hz, 1 H). MS (ESIH) m/z 491 (M+H)+.



[061641] Example 118, Preparation of (E)}-N-(4-(5-(2,4~diox0-3,4-dibydropyrimidin- {2H)-y1}-2-
methoxy-3-(pyridin-3- yDstyryliphenylymethanesulfonamide {compound IB-L1-1.53).
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[061642] The title compound was prepared according to the procedure of Example 115 substituting 3-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-ypyridine for thiophen-2-yiboronic acid 1o give a white solid
(19mg, 48%). "H NMR (300 MHz, DMSO-dgs) 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 He, 2 14) 7.37 (4, J=2.94 Hz, 2 M) 747 (4, }=2.57 Hz, 1 H} 7.63 (m, 3 H) 7.85 (4,
P02z, VHy 7583 (4, 1=2.57 1z, 1 H) 8.15 (m, 1 H) 8.68 {dd, J=4.80 Hz, 1.47 Hz, 1 1) §.86 (d,

3=1.84 Hz, 1 ) 9.89 (s, 1 H) 11.50 (d, J=2.21 Hz, 1 H). MS (ESI+) m/z 491 (M+H)+.

[601643] Example 118, Preparation of (B)-N-(4-(5-(2,4-dioxo-3 4-dihydropyrimidin-1{2H)-y1}-2-
methoxy-3-(thiophen-3-ylstyryDphenyDmethanesulfonamide (compound 1B-L1-1.47).

[801644] The title compound was prepared according 1o the procedure of Example 115 substituting
thiophen-3-ylboronic acid for thiophen-2-ylboronic acid to give a white solid (19mg, 38%). 'H NMR
(300 MHz, DMSO-de) 8 ppm 3.02 (3, 3 E) 3.55 {5, 3 1) 5.60 (d, J=3.09 Hz, 1 1) 724 (4, =846 Hz, 2 1)
7.36 (5, 2 H} 7.55 (m, 2 H) 7.61 (d, J=8.46 Hz, 2 1) 7.67 (dd, J=5.15, 294 Hz, 1 H) 7.78 (4, }=2.57 ¥z, 1
H)7.83 (d,J=772 Hz, 1 H) 7.93 {dd, J=2.57, 0.96 Hz, 1 H) 9.88 (s, I H) 11.48 (s, 1 H). MS (ESL) my/z
494 (M-Hy+, .
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[601645] Example 120. Preparation of (E)-N-(4-(5-(2,4-dioxo-3,4-dihydropyrimidin-1{2H)-yl)-3-

(furan-3-yl)-2-methoxystyry)phenylymethanesulfonamide (compound IB-L.1-1.50).
G

[0D1646] The title compound was prepared according to the procedure of Example 115 substituting
furan-3-ylboronic acid acid for thiophen-2-ylboronic acid to give a white solid (14mg, 29%). 'H NMR
(300 MHz, DMSO-dg) § ppra 3.02 (5, 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 (4, }=8.82 He, 2 H) 7.34 (s, 2 H)) 7.6) (m, 3 H) 7.74 (d, J=2.57 Hz, } H) 7.80 (m, 2 H) 8.25
(s, 1 H)9.88 (s, 1 H) 11.45 (s, 1 H). MS (ESI-) m/z 478 (M-H)+.

{091647] Example 121, Preparation of (E)-N-{(4-{5-2,4-dioxo-3,4-dihydropyrimidin-1 (2H)-yI}-3-(1-
hydroxy-2-methylpropan-2-y1)-2-methoxystyrylphenylymethanesutfonamide {compound IB-L.1-1.45).

{601648] Part A. Preparation of 2-(2-hydroxy-3,5-diiodophenyl)acetic acid,

8816481 To a 250mL round-bottom flask was added 2-(2-hydroxyphenyDacetic acid (Aldrich, 3.94g,
20mmol} in acetonitrile (50ml) to give a colorless solution. N-iodesuccimide (9.00g, 40.0mmol} was
added portionwise over 15min to give a red/brown transparent solution that was stirred for 16h. The
mixture was concentrated and the resulting solid was friturated in 75mL of water and filtered to collect an
orange solid that was dried under vacuum. The crade solid was recrystallized from toluene to give a light
orange powder (6.0g, 74%).

[001650] Part B. Preparation of methyl 2-(3,5-diiodo-2-methoxyphenylacetate,

6016511 To a 250ml round-bottom flask was added the product from Part A (6g, 14.85mmol),
potassium carbonate (6.16g, 44.6mmol), and dimethy! 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
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residue was partitioned between EtOAc and water. The EtOAc layer was washed with brine, dried
(Ma,50.) and concentrated to a brown oil that was chromatographed on a 40g silica cartridge eluting with
3:1 hexane/EtOAc to give a vellow oil {6.0g, 94%).

{861652] Part C. Preparation of methyl 2-(3,5-diiodo-2-methoxyphenyl)-2-methylpropanoate,

{861653] To a 100mL round-bottom flask under nitrogen was added the product from Part B (1.728g,
4mmol) in anhydrous THF (20ml) and HMPA (2m}) to give a colorless solution. Methyl iodide (1.251m],
20.00mmof) was added and the solution was cooled to -40°C. Potassium t-butoxide(12.00ml,
12.00mmol) was added drop-wise and the mixture was stirred at -40 to -20°C for 30min and quenched
with IM HCl to a pH of 1. The mixture was extracted 3 X 40mi with EtOAc. The extracts were
combined, washed with brine, dried (Na,80,) and concentrated. The crude product was flash
chromatographed on 2 40g 1SCO silica cartridge cluting with 9.1 hexane/EtOAc to give the bis-
methylated product as a yellow oil (1.63g, 89%).

[061654] Part D, Preparation of 2+(3,5-diiodo-2-methoxyphenyl)-2-methylpropanoic acid.

£3g, 5.72mmol} in MeOH (40ml) and THF (40ml}

was treated with 4.0M sodium hydroxide (28ml, 112mmol) and heated at 80°C for 48h. The organic

3]

[001655] A suspension of the product from Part C(

solvent was evaporated and the remaining aqueous solution was acidified with 1M HCI producing a solid
that was collected by filtration, washed with water and dried 1o give the desired carboxylic acid (2.46g,
96%).

[801656] Part E. Preparation of 2-(3,5-diiodo-2-methoxyphenyl}-2-methylpropan-1-ol.

[001657] A solution of the product from Part D (1.00g, 2.242mmol) in THF (40mi) was treated drop-
wise with borane THF complex 1.0M (20ml, 20mmol) and then heated at S0°C for 24h. The mixture was
treatod 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/B(OAC (4:1) to give the desired product (810mg, 84%).

{001658] Part ¥. Preparation of tert-butyl(2-(3,5-dilodo-2-methoxyphenyl)-2-methylpropoxy -
dimethylsilane.

[0616551 A solution of the product from Part E (432mg, 1.600mmol) in DMF (5ml) was treated with
tert-butyldimethylichlorosilane (301mg, 2.000mmol)}, and imidazole (204mg, 3.00mmol) and stirred for
2h. The mixture was partitioned between 1M HCI and ethyl acetate. The organic layer was washed with
saturated sodiwm 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%).

[001660] Part G. Preparation of §-(3-(1-(tert-butyldimethylsilyloxy)-2-methylpropan-2-yi)-5-iodo-4-
methoxyphenyl)pyrimidine-2,4(1 H,3H)-dione.
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[061661] To a 50mL round-bottom flask was added the product from Part F (520mg, 8.952mmol),
pyrimidine-2,4(1H,3H)-dione (117mg, 1.047mmol), N-(2-cyancphenylpicolinamide (42.5mg,
0.190mmol), copper(Y) iodide (18.13mg, 0.095mmol) and potassium phosphate (424mg, 1.999mmol) in
DMSO (5ml). The vessel was sealed, sparged with nitrogen and then heated at 60°C for 24h. The
mixture was partitioned between 1M HCI and ethyl acetate. The organic layer was washed with saturated
sodinm 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} Part H. Preparation of (E)-N-(4-(3-(I-(teri-butyldimethyisilyloxy)-2-methylpropan-2-yt)-5-
(2. 4-dioxo-3,4-dihydropyrimidin-1{2H)-y1}-2-methoxystyrylpheny Dmethanesulfonamide.

{661663] To a Sml microwave tube was added the product from Part G (53mg, 0.1mmol), the product
from Example 418, Part B (24mg, 0. 1mmol), potassium phosphate (44.0mg, $.2mmol), PA-Ph (CAS
97739-46-3) (0.87mg, 3.0umol) and tris(dibenzylideneacetone)palladium{0) (0.9mg, lpmol) 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 1M 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 J-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
%3.

[001664] Part L Preparation of (E)-N~(4~(5-(2,4-dioxo-3 4-dihydropyrimidin-1{2H)-yD)-3-(1-hydroxy-2-
methylpropan-2-yi)-2-methoxystyryDphenyDmethanesulfonamide.

[601665] A solution of the product from Part H (120mg, 0.20mmol) in THF (5.0ml) was freated with 1
M TBAF (0.800ml, 0.800mmol) 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
gvaporated. The residue was chromatographed on silica gel eluting with 4% methanol in CHCl, (o give a
solid (85mg, 88 %). "H NMR (300 MHz, DMSO-d¢) § ppm 1.30 (s, 6 H) 3.01 (5, 3 H) 3.62 (d, I=5.52 Hz,
2H)3.77 (5,3 H) 4.67 (1, J=5.33 Hz, 1 1) 5.66 (d, J=8.09 Hz, 1 H) 7.21 (sm, 5 1) 7.62 (m, 3 H) 7.72 (4,
3=8.09 Hz, 1 F}9.85 (s, 1 H) 11.42 (s, 1 H). MS (BSI+) m/z 503 (M+NHAY+,



[031666] Example 122. Preparation of (B)-N-(4-(5-(2,4-dioxo-3,4-dikydropyrimidin-1{ZH)-y1)-3-todo-
2-methoxystyryljphenyl)methanesulfonamide (compound IB-L1-1.51),

x
i NH
o

[ ~
NN o
N
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H O

[001567] Part A. Preparation of 1,3,5-riiodo-2-methoxybenzene.

[801668] In a 250mL pressure vessel was added 2,4,6-trilodopbenol (Sg, 10.60mmol) in MTBE (60ml) to
give a vellow solution. The solution was cooled in an ice bath and 2.0M rimethylsilyldiazomethane
{7.95m), 15.90mmol) 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 temperature for 4h. The reaction solution
was partitioned between EtOAc and water and the organic layer was washed with 1M HC, saturated
NaHCO;, and saturated NaCl. The EtOAc was dried (MgSOy), filtered and concentrated to give a tan
solid that was used without purification (4.8g, 94 %),

{601669] Part B. Preparation of 1-(3,5-dliodo-4-methoxyphenyDpyrimidine-2,4( 11, 3H)-dione.
[801678] To a 100mL round-bottom flask under N; was added the product from Part A (3.5g, 7.2mmol),
[H-pyrimidine-2,4-dione {0.97g, 8.64mmol), and potassium phosphate tribasic (3.2g, 15.0mmol) in
DMSO (50ml) to give a colorless suspension, N-(2-cyanophenyDpicolinamide (320mg, 1.44mmol) was
added and the mix was sparged with N, for S5min. Copper(I) lodide (137mg, 0.72mmol) was added and
the mix was sparged once again for 10min, 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 HCL The aqueous layer was
extracted 2X with BiOAc, The organics were combined, washed with water, saturated NaHCQ,, and
saturated NaCl, dried (Na,SOy), freated with 3-mercaptopropy! functionalized silica, filtered and
concentrated. The resulting solid was triturated in 2:1 hexane/EfOAc to give an off white powder (2.2g,
62 %).

[691671] Part C. Preparation of (E)}-N-(4-(5-(2,4-dioxo-3 4-dihydropyrimidin- [(2H)-yl)-3-fodo-2-
methoxystyryDiphenymethanesulfonamide,

f061672] In a Sml microwave tube was mixed the product from Part B (141mg, 8.30mimol), the product
from Example 418, Part B (72.3mg, 0.300mmel), 1,17-bis{diphenyiphosphine)ferrocene-
palladiom(IDydichloride CHyCl, complex (12.25mg, §.015mmol) and potassinm phosphate (70.0mg,

0.330mmol} in THF (3.0ml) and water (1.0ml), The mixture was sparged with nitrogen for Smin and
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heated at 50°C for 2h. The mixture was partitioned with ethy! acetate and 1M HCL The organic layer was
washed with saturated sodium bicarbonate, brine, dried with sodium sulfaie and filtered, The filtrate was
treated with 3-mercaptopropy! functionalized silica gel, filtered and evaporated. The residue was
chromatographed on silica eluting with 5% methanol in CH,Cl; to give a solid (47mg, 29%). THNMR
(300 M¥lz, DMSO-dg) 8 ppm 3.02 (5,3 H) 3.77 (s, 3 H) 5.67 (d, 7=7.72 Hz, 1 H} 7.28 (m, 4 H) 7.60 (d,
J=8.82 Hz, 2 H) 7.76 (4, J=8.09 Hz, 1 H) 781 (d, I=2.57 Hz, 1 H) 7.86 {d, ]=221 Hz, 1 H) 9.50 (s, L 1}
11.48 (5, 1 H). MS (ESI-) m/z 538 (M-ID)+.

1691673] Example 123. Preparation of (B)-N-(4-(5-(2,4~dioxo-3,4-dihydropyrimidin-1(2H)-y})-2-
methoxy-3-(methylsulfonyDstyrylphenymethanesulfopamide (compound IB-L.1-1.48),
O

=
N
n

[081674} Part A. Preparation of 4-nifrobenzens~2-diazo-1-oxide.

-5,

801675} To a 250mL round-bottom flask was added 2-amino-4-nitrophenol (6.165g, 40.0mmol) in 43%
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 30min, The solid was collected by filtration, washed
with tetrafluoroboric acid and water. The solid was suspended in acetone (50mi), filtered and dried to
give a solid (3.31g, 50%).

[881676] Part B. Preparation of 2-(methylthio}-4-nitraphenol.

[681677] To a 1L beaker was added the product from Part A (2.70g, 16.35mmol) in ice water (250g) to
sive a brown suspension. Copper {0.520g, 8.18mmol) was added, followed by addition of sodium
thiomethoxide (2.292¢, 32.7mmol) in water (50ml) slowly. The mixture was stirred at room temperature
for 245, The mixture was filtered and the filtrate was acidified with 1M HC! producing a solid that was
collested by filiration and dried (2.53g, 84%).

[681678] Part C. Preparation of 2-(methylsulfonyl}-4-nitrophencl.

[681679] To a 250ml round-bottom flask was added the product from Part B (1.111g, 6.00mmol) in
MeQH (20mi) to give a brown suspension. Oxone (7.746g, 12.60mmol) in water (20ml) was added
slowly at 0°C. The mixture was warmed to room temperature, stirred for 1h and partitioned with ethyl
acefate and IM HCL 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 CHCl; to

315



give a solid (0.472g, 36%).

[061686] Part D. Preparation of 2-odo-6-(methylsulfonyl}-4-nitrophenol.

[681681] To a 50mL round-bottom flask was added the product from Part C (470mg, 2.164mmol} in
MeOH (10ml) and water (2.5mi). fodine monochloride (0.130ml, 2.60mmol} in CH,CL (2.0mL) was
added drop-wise and the mixture was stirred at room temperature, poured into water (200mL} and stirred
for 10min. The resulting solid was collected by filiration and dried (636mg, 86%).

[601682] Part E. Preparation of 1-iodo-2-methoxy-3-(methylsulfonyl)-S-nitrobenzene.

[061683] To a SOmL pressure vessel was added the product from Part D (630mg, 1.836mmol) in MTBE
(6ml) to give a yellow solution. The mixture was cooled in an ice bath and ZM trimethylsilyl-
diazomethane (3.377ml, 2.75mmol) was added at a fast drip folowed by drop-wise addition of MeOH
{0.4ml) resulting in calm bubbling. The vessel was sealed and stirred at room temperature for 1h, The
mixture was partitioned with ethyl acetate and IM HCI. The organic layer was washed with saturated
sodium bicarbonate, brine, dried with sodium sulfate, {iltered and evaporated to give an off-whitc solid
(655mg, 100%).

[001684] Part ¥, Preparation of 3-iodo-4-methoxy-S-(methyisulfonyl)aniline.

[661685] To a 250mL round-bottom flask was added the product from Part £ (0.650g, 1.820mmol),
ammonium chloride (0.146g, 2.73mmol), and iron {0.508g, 9.10mmol} 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
sodinm sulfate, filtered and gvaporated to give a solid (590mg, 99%;).

{801586] Part G. Preparation of (E}-N-(3-iodo-4-methoxy-5-{methylsulfonyl)phenylcarbamoyl)-3-
‘methoxyacrylamide. ‘
[061687] To a 100mL round-bottom flask was added the product from Part F (500mg, 1.528mmol} in
DMEF (15.0m1). The solution was cooled under nitrogen to ~20°C and (E}-3-methoxyacryloyl isocyanate
{15.28ml, 6.1Immol; prepared as described by Santana, L.; et al. J. Heteracyelic Chem. 1999, 36, 293-
295} was added dropwise. The mixture wag stirred at this temperature for 15min, then warmed fo room
temperature and stirred for 45min. The mixture was diluted with ethy! acetate and washed by water (3 x
50ml), brine (3 x 50ml), dried with sodium sulfate, filtered and evaporated. The residue was triturated
with ethy! acetate/hexane to give a solid (425mg, 61%).

[601688] Part H. Preparation of 1-(3-iodo-4-methoxy-5-(methyisulfonylphenylpyrimidine-

2 A(1H,3H)-dione.

[0601689] To a 100mL round-bottom flask was added the product from Part G (420mg, 0.925mmol) in
ethanol (10mli) to give a suspension, Concentrated sulfuric acid (Iml., 18.76mmol) in water (10ml) was

added and the nuxture was heated at 110°C for 2h. The reaction mix was cooled, diluted with water
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(50ml) and stirred for 10min. The solid material was collected by filtration, washed with water and dried
to give a white solid (325mg, 83%).

[001690] Part L. Preparation of (E)-N-(4-(5-(2,4-dioxo-3 4-dinydropyrimidin-1(2H)-yD-2-methoxy-3-
(methylsulfonylstyrylphenylmethanesulfonamide.

{0016%1] In a 5ml microwave tube was added the product from Part B (63.3mg, 6.15mmol), the product
from Example 418, Part B (36.2mg, 0.150mmol), potassium phosphate ($6.9mg, 0.315mmol), PA-Ph
(CAS 97739-46-3) (1.315mg, 4.50pmol) and tris(dibenzylideneacetone}dipaliadium(0} (1.3 74mg,
1.500pmol) in THE (3.0mi) and water (1.0ml). The vessel was sealed and the mixture was sparged with
nitrogen for Smin and heated at S0°C for 2h. The mixture was partitioned with ethyl acetate and 1M HCI.
The organic layer was washed with saturated sodium bicarbonate, brine, dried with sodivm sulfate and
filtered. The filtrate was treated with 3-mercaprpropyl functionalized silica gel, filtered and evaporated.
The residue was triturated with methanol/ CHLCl to give a solid (62mg, 84%). "H NMR (300 MHz,
DMSO-dg) & ppm 3.03 (5,3 H) 337 (s, 3 H) 3.94 (s, 3 H) 5.72(d, 3=7.72 Hz, 1 H) 7.26 (1, 3 H) 7.45 (i,
1 H) 7.65 (d, 3=8.46 Hz, 2 H) 7.77 (4, 1=2.57 Hz, | H) 7.81 (d, J=8.09 Hz, 1 H) 821 (d, =2.57 Hz, | H)
9.93 (s, 1 HY 11.52 (s, 1 H). MS (BSI+) nv/z 509 (M+NH4)+,

[001692] Example 124, Preparation of (£)-methyt 2-(3-tert-butyl-5-(2,4-dioxo-3 4-dihydropyrimidin-
12 H)-yiy-2-methoxystyryl)-5-(methylsulfonamido)benzoate (compound IB-LI-1.7).

N
H

[001693] Part A. Preparation of methyl 2-((diethoxyphosphorylymethyl)-5-nitrobenzoate.
[661694] To a solution of methyl 2-methyl-5-nitrobenzoate (0.40 g, 2.05mmol) in CCl; (20ml) was
added N-bromosuccinimide (365mg, 2.05mmol) and 2,2"-azobisisobutyronitrile (34mg, 0.2 immol). The
resulting misture was stirred at reftux for 18h, cooled fo room temperature and partitioned between
F1OAe (50ml) and HyO (58ml). The organic layer was dried over NaySQy, filtered and concentrated in
vacuo. The crode product was purified by column chromatography on silica gel using 1:3 BtOAc:hexanes
as the efuent to give the bromide as an oil (345mg, 61%). The oil was placed in triethylphosphite (Sml)
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,Cl as the

eluent. The title compound was obtained as an oil (313mg, 75%).
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[601695] Part B. Preparation of (£)-methyl 2-(3-teri-butyl-5-(2,4-dioxo-3 4-dikydropyrimidin-1 (2H)-
yi}-2-methoxystyryl)-5-nitrobenzoate.

[981696] To a solution of the product from Part A (360mg, 1.0%mmol) and the product from Example
414, Part I (329mg, 1.09mmol) in anhydrous CH;Cly (10ml) was added potassium zers-butoxide
(305mg, 2.72ommol). The resulting dark red solution was stirred af room temperature for 1h, and then
poured info 1 N aq. HCI (10ml). The resulting mixture was exfracted with CH,Clh (10ml), dried over
Nz SQy, filtered and concentrated in vacuo to give a solid. A solution of the solid in thionyl chloride
(2.3ml} was heated at 85°C for 30min, and the thiony] chloride was removed in vacuo, The residue was
stirred in a 2:1 mixture of CH,Cl and MeOH (3mi) for 30min, and evaporated to dryness 1o vacwo, The
crude product was purified by column chromatography on silica gel using 3% MeOH in CHyCl; as the
eluent to give the title compound (350mg, 69%).

[6G1697] Part C. Preparation of (£)-methyl 2-(3-rert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2 4}~
yh)-2-methoxystyry!)-5-(methylsulfonamidoibenzoate.

[091698] To a solution of the product from Part B {465mg, 0.97mmol) in a 2:2:1 mixture of
THE:MceOH:H;0O (10ml) was added iron powder (271mg, 4.85mmol), and ammontum chloride (78mg,
1.46mmol). The mixture was heated at 80°C for 45min, filtered through celite, and concentrated to
dryness in vacuo. The residue was combined with methanesutfonyl chloride (0.16ml, 2.6mmol) and
triethylamine (0.392ml, 4.85mmol) in anhydrous CH,Cl {(10ml) and the resulting mixture was stirred at
room temperature for 3h. The mixture was partitioned between 1 N HCI (20ml) and CHyCl, (20m]), and
the organic layer was dried over Na, 504, filtered and concentrated in vacuo., The crude product was
purified by column chromatography on silica gel using 3% MeOH in CHCl, as the elvent to give the title
compound (270mg, 53%). "H NMR (300 MHz, DMSO-dg) 8 11.42 (s, 1 H) 10.07 (s, 1 H) 7.90 (d, /=8.82
Hz, 1 F) 7.66 - 7.79 (m, 3 H) 7.52 (d, J=2.57 Hz, 1 H) 7.44 (dd, J=8.64, 2.39 Hz, 1 H) 7.14 - 7.26 (m, 2
H)5.65(dd,.=7.72, 1.84 Hz, L ) 3.86 (5, 3 H) 3.79 (5, 3 H) 3.04 (5, 3 H) 1.38 (s, 9 H).

{061699] Example 125, Preparation of (£)-2-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)-
Z-raethoxystyryh)-5-(methylsulfonamidoybenzoic acid (compound IB-LL-14).

T NHSO,Me
[BOL766] A solution of the product from Example 124 (55mg, 0.104mmol) in THF {Iml) and IN aq.
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NaGH {Iml) was stirred in the dark at room temperature for 1.5h. 1N agueouns HCI was added until pH 3,
and the resulting mixture was extracted with EtCAc (2 x 2ml). The combined organic layers were dried
over Na, SOy, filtered and concentrated to give the title compound (53mg, 99%). "H NMR (300 Mz,
DMSO-dgy 6 1322 (brs, L H) 1140 (d, /=221 Hz, 1 H) 10.02 (s, 1 H) 7.72 - 7.91 (m, 3 H) 7.68 (d,
J=2.57 He, 1 H) 749 (4, J=2.57 Hz, | H) 7.42 {dd, /=8.64,2.39 ¥z, | H) 7.21 (d, J=2.57 Hz, 1 H) 7.16
(¢, =16.18Hz, 1 H) 5.64 (dd, /=772, 221 He, V) 379 (5, 3 H) 3.04 (5,3 H) 1.38 (5, 9 ).

[6617¢1] Example 126, Preparation of (E)-N-(4-G~tert-butyl-5-(2,4-dioxo-3 4-dihydropyrimidin- 1 (24)-
yi-2-methoxystyryl}-3-(morpholine-d-carbonyphenyDmethanesulfonamide (compound IB-L.1-1.23).
O

l NH

= “NHSO,Me

[081702] Part A. Preparation of (£)-2-(3-tert-butyl-5-(2,4-dioxo-3 4-dthydropyrimidin-1{24)-y1)-2-
methoxystyryl)-5-(methylsuifonamido)benzoyl chloride.

1801763} A solution of the product from Exampls 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).

[601704] Part B. Preparation of (E}-N-(4-(3~tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1 (2 H)~y1)-2-
methoxystyryl)-3-(morpholine-4-carbonyl)phenymethanesutfonamide.

[801705] To a solution of the product from Part A (24mg, 0.045mmol) in anhydrous CHRCly (1md) was
added morpholine (0.02ml, 0.226mmol). The mixture was stirred at room temperature for 2h, and then
partitioned between 1 N aq. HCI (Sml) and EtOAc (2 x Sml). The combined organic layers were dried
over Na,SO,, filtered and concentrated in vacuo. The crude product was purified by colurmnn
chromatography on silica gel using 4% MeOH in CHyCl, as the eluent to give the title compound (19mg,
71%). 'H NMR (300 MHz, DMSO-d¢) & ppm 11.41 (d, J=1,84 Hz, 1 H) 10.04 (s, 1 I) 7.85 {d, /=8.46
Hz, 1H)7.75(d, =8.09 Hz, 1 H) 7.52 (d, =257 Bz, 1 H)6.99 - 7.34 (m, 5 H) 5.65 (dd, /=7.72, 1.84
Hz, 1 H)3.76 (5,3 H)3.56 - 3.71 (m, 4 H) 3.40 - 3.51 (m, 2H) 3.11 - 3.22 (m, 2 H) 3.06 (5, 3 H) 1.38 (s,
S H).
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[001786} Example 127, Preparation of (E}-N-(4-(3-ters-butyl-5~(2,4-dioxe-3,4-dihydropyrimidin-1(2H)-
yh-2-methoxystyry)-3-(hydroxymethyDphenyDmethanesulfonamide (compound IB-L1-1.10),
O
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{681707] To a solution of the product from Example 126, Part 4 (375mg, 0.70Smmol} ip anhydrous

OH

4

THF (5ml) at 0°C under N, gas was added a 1,0 M solution of lithium fert-butoxyaluminivmbydride
(1.8ml, 1.8mmol} dropwise. The resulting mixture was stirred at 0°C for 30min, and then allowed to
warm to room temperature and was stirred for 1h. The mixture was partitioned between 1 N ag. HCY
(10ml) and EtGAc {2 x 10ml). The combined organic layers were dried over Na,SOy, filtered and
concentrated in vacuo, The crude product was purified by colomn chromatography on silica gel using 3%
MeOH in CH,Cl; as the eluent fo give the title compound (220mg, 63%). 'H NMR (3060 MHz, DMSO-
dg) 6 ppm 11,41 (5, L HD 982 (s, 1 H) 7.73 {t, /=827 Hz, 2 H) 7.66 {d, /=257 Hz, VEY 731 - 73% (m, 2
H}7.20 (&, 22,57 Hz, 1 H) 7.12 - 7.10 (m, 2 F) 5.65 (d, /=8.09 Hz, 1 H) 5.28 (1, /=5.52 Hz, 1 H) 4.65
(d, /=5.52 Hz, 2 H) 3.79 (5, 3 H) 3.00 (s, 3 H) 1.38 {5, 9 ).

1001708] Example 128, Preparation of (E)-N-(4-(3~tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2 H)-
yiy2-methoxystyryh)-3-(methoxymethyphenymethanesulfonamide (compound IB-L1-1.13).

NHSO,Me

{801°7091 To a solution of the product from Example 127 (32mg, 0.064mmol) in anhydrous CH,CL
(1ml) was added thionyl chloride (23, 0.32mmol), and the resulting mixture was stirred at room
temperature for 30min. The mixtare was partitioned between saturated ag. NaHCO; (5ml) and CH.Ch
(5ml) and the organic layer was drigd over Na,50,, fiitered and concentrated. The residue was dissolved
in MeGH (1ml), and a solution of 25% MaOMe in MeOH (58pl., 0.254mmol) was added. The resulting
mixture was stirred at 50°C for 2h. The mixture was partitioned between [ N ag. HCI (10mi) and EtOAc
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{2 x 10ml). The combined organic layers were dried over Nap80,, filtered and concentrated in vacuo.
The crude product was purified by column chromatography on silica gel using 3% MeOH in CHCl, as
the eluent to give the title compound (15mg, 46%). 'H NMR (300 MHz, DMSO-d¢) § 11.43 (s, 1 H) 9.86
(s, 1H) 7.62-7.87 (m, 3 H) 7.12 - 7.39 (m, SH) 5.66 (d, /=772 Hz,  H)4.58 (5,2 H}3.78 (5, 3 H} 3.35
{3, 3H)3.00(s, 3H) 1.38 (3, 9 H).

[601718] Example 129, Preparation of (E)-N-(4-(3-teri-buty}-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2 H)-

yh-Z-methoxystyryl}-3-((isopentylamino)methyphenylimethanesulfonamide (compound IB-L1-1.31).
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[081711] Part A. Preparation of (E)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3 4-dihydropyrimidin-1(2H)-y1}-2-
methoxystyryl)-3-formyiphenylymethanesulfonamide.

[881712] To a solution of the product from Exannple 127 (6.60 g, 1.20mmol) in anhydrous DMA (15ml)
was added 2-iodoxybenzoic acid (336mg, 1.20mmo}l). The mixture was stirred at room temperature for
Th, and then partitioned between EtOAc (20ml) and I‘{z{j (2x 20m!). The organic layer was dried over
Nay80,, filtered and concentrated in vacuo. The crude product was puritied by column chromatography
on silica gel using 2% MeOH in CH,Cl, as the eluent to give the title compound as a colorless solid
(395mg, 66%). "H NMR (300 MHz, DMSO-ds)  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) 7.97 (d, /=8.82 Hz, 1 H) 7.73 - 7.78 (m, 2 H) 7.69 (4, /=2.57 Hz, 1 H)
7.51 (dd, /=8.64, 2.39 Hz, 1 H) 7.30(d. /=16,18 Hz, 1 1} 7.26 {(d, /=2.57 Hz, | H}5.66 (dd, /=7.72,2.21
Hez, 1H)3.81 (5,3 H) 3.07 (s, 31D 1.39 (5, % H).

{801713] Part B. Preparation of (£)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)-2-
methoxystyryl)-3-({isopentylaminomethyliphenymethanesuifonamide.

1861714] To a solution of the product from Part A (50mg, 0.10mmol) and 3-methylbutan-L-amine
{1241, 8.10mmol) in anhydrous THF (3ml) was added sodivm triacetoxyborohydride (32mg, 0.15mmol)
and AcOH (L, 0.15mmol). The resulting mixture was stirred at room temperature for 4 h, and then
partitioned between 0 (10ml) and BtOAc (2 x 10ml). The combined organic layers were dried over
Na, 8O0y, filtered and concentrated in vacuo, The crude product was purified by column chromatography
on silica gel using 3% MeOH in CH,CL as the eluent to give the title compound (37mg, 65%). 'H NMR
(300 MHz, DMSO-dg) 8 11.45 (4, /~1.84 Hz, 1 H) 10.04 (s, 1 H) 8.80 - 8.87 (m, 1 H) 7.88 (d, /~8.46 Hz,
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1 H) 771 - 777 (m, 2 H) 7.41 - 7.48 (m, 1 $) 737 (4, F2.21 Hz, 1 FI) 721 - 7.29 {m, 3 1) 5.67 (dd,
J=7.91,2.02 Hz, | H) 4.30 - 4.38 (m, 2 H) 3.80 (5, 3 H) 3.10 (5, 3 H) 2.95 - 3.04 (m, 2 H) 1.49 - 1.67 (m,
3 H) 1.38 (s, 9 H) 0.86 (d, /=6.25 Hz, 6 H).

[081715] Example 130. Preparation of N-(4-(3~tert-butyl-5-(2,4-dioxo-3 4-dihydropyrimidin-1(2H)-yi)-
Z-methoxystyryl)-3-((Ey-(methoxyimino)methylphenylmethanesulfopamide (compound 1B-L3-1.1%9),

A0 ‘V/‘\NHS{)lMe

[081716] To a solution of the product from Example 129, Part A (35mg, 0.070mmol} in FtOH 2ml)
was added O-methoxylamine hydrochloride (29mg, 0.35mmel) and sodivm bicarbonate (30mge,
0.35mmol), The resulting mixture was stirred at 70°C for 2h. To the mixture was added 1 N ag. HCI
{1ml} to give a colorless precipitate that was filtered and dried to give the title compound as a colorless
solid (24mg, 64%). "H NMR (300 MHz, DMSO-d¢) 8 ppmi 11.43 (d, J=2.21 Hz, 1 H) 9.94 (s, 1 H) 8.74
(s, LH}7.79-7.85 (m, 2 ) 7.76 {d, J=7.72 Hz, 1 H} 7.57 - 7.65 (m, 2 H) 7.32 (dd, /=8.64, 2.3 Hz, | H)
7.23(d,}=257THz, 1 Hy 7.18 (d, /~16.18 Hz, 1 H) 5.66 (dd, /=7.72,2.21 Hz, 1 H) 3.93 (5, 3 H)3.79 (s, 3
H) 3.03 (s,3 1) 1.38 (s, 9 H).

[601717) Example 131, Preparation of (E}-N-{4-(3-tert-butyl-3-(2 4-dioxo-3,4~dihydropyrimidin-1 (2 H)-
yi-2-methoxystyryl)-3-(oxazol-2-yi)phenyl)methanesulfonamide {compound IB-L1-1.26).

. I N
o NHSO,Me

{601718] To a solution of the product from Exawmple 126, Part A (80mg, 0.15mmol) in tetramethylene
sulfone (1.5ml) was added 1/4-1,2,3-triazole (10uL, 0.17mmol} and potassium carbonate {73mg,

0.53mmol). 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 agueous HCI (10ml) and EtOAc (2 x 10ml). The

combined organic layers were dried over Na,8O,, 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;Cl; as the eluent to give the
title compound {37mg, 46%). 'H NMR (300 MHz, DMSO-dg) 8 11.41(d, /=1.84 Hz, 1 F} 10.10 (5, 1 H}
829 (d, /=1.10 Hz, 1 H) 8.05 (d, /~16.18 Hz, 1 H) 7.95 (d, /=8.82 Hz, ] H} 7.82 (d, /=2.21 Hz, 1 H) 7.74
(d, J=8.09 Hz, 1 H) 7.51 (4, /=2.57 Hz, 1 H) 7.46 (d, /~0.74 Hz, 1 H) 7.39 (dd, J=8.64, 2.39 Hz, | 1)
7.20 - 7.30 (m, 2 1) 5.65 (dd, /=7.91, 2.62 Hz, 1 1) 3.80 (5,3 H) 3.07 (5, 3 1) 1.38 (s, 9 H).

[001719} Example 132. Preparation of (Ey-N-(4-(3-fer1-butyl-5-(2,4-dioxe-3,4-dihydropyrimidin- 12 H)-
yh-2-methoxystyryl)-3-(L#-imidazol-2-y)phenyl)methanesulfonamide {compound IB-L.1-1.16).

[681720] To a solution of the product from Example 129, Part A (50mg, 0.10nmol) in EtOH (2ml) was
added glyoxal (57ul, 0.50mmol} and concentrated aqueous NHOH (70ul,, 0.50mmol). The resulting
mixture was stirred at room temperature for 16h. To the mixture was added 1 N ag, HCI until pH = 7, and
the mixture was partitioned between HyO (10ml) and EtOAc (2 x 10ml). The combined organic layers
were dried over NapSOy, filtered and concentrated in vacuo. The crude product wag purified by column
chromatography on silica gel using 5% MeOH in CH,Cl, as the eluent to give the title compound (27mg,
50%). "H NMR (300 MEz, DMSO-de) § 12.39 (s, 1 H) 11.40(d, J=1.84 Hz, 1 I1) 9.98 (s, 1 H} 7.89 (d,
J=8.82 Hz, 1 H) 7.66 - 7.76 (m, 2 1) 738 (£, =221 Hz, 2 H) 723 - 7.31 (mm, 2 H) 7.06 - 7.21 (m, 3 H)
5.63 (dd, ~8.09, 1.84 Hz, 1 H133.78 (s, 3H) 3.07 (5, 3 H) 1.37 (5, 9 HJ.

061721} Exaraple 133, Preparation of (E}-ter-butyl 2-(3~rert-butyl-5-(2,4~dioxo-3 4-dihydropyrimidin-
1(2H-y1)-2-methoxystyryl)-S-(methylsulfonamido)phenylcarbamate (compound IB-L1-1.32).
O
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{681722] To a solution of the product from Exaragle 125 (75mg, 0.146mmol) in ters-butanol (4ml) was
added diphenylphosphoryl azide (47pL 6.219mmol) and triethylamine (31uk, 0.21%mmol). The resulting
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mixture was stirred at 80°C for 18h. The cooled mixture was partitioned between H;O (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 sitica gel using 3% MeOH in CH,CI, as
the efuent to give the title compound (16mg, 19%). "I NMR (300 MHz, DMSO-d¢) 8 11.45 (d, /~1.84
Hz, 1HIO0.86 (5, 1) 9.03 (s, 1 ) 7,75 {d, =7.72 Hz, 2H) 7.55 (¢, =257 Hz, 1 ) 7.10 - 733 {m, 4 H)
7.04 (dd, J=8.64, 2.39 Hz, 1 H) 5.66 (dd, J=7.91,2.02 Hz, | H)3.78 (s, 3 F) 3.02 (s, 3 H) 1.45 (5, 9 H)
1.38 (s, 9 H).

[601723] Example 134, Preparation of (£)-N-(3-amino-4-(3-fere-butyl-5-(2,4-dioxo-3,4-
dihydropyrimidin- {2 H)-y1}-2-methoxystyry)phenylmethanesulfonamide (compound IB-L1-1.28).

0
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[601724] The procedure described for the preparation of Exampie 133 provided the title compound,
which was purified by column chromatography on silica gel using 5% methanol in CHyCl, as the eluent
(6mg, 9%). "H NMR (300 MHz, DMSO-de) 6 11.44 (d, /=221 Hz, 1 H) 9.55 (s, 1 H) 7.77 (d, J52.57 Hz,
1H)7.75 (4, J=8.09 Hz, 1 H) 7.45 (d, =846 Hz, 1 H) 7.33 (d, J=15.81 Hz, 1 H) 7.15 (d, /=2.57 Hz, |
H) 7.00 (d, /=16.18 He, 1 H) 6.56 (d, /=2.21 Hz, 1 H) 6.44 (dd, /=846, 2.21 Hz, 1 Hj 5.66 (dd, =791,
2.02 Hz, 1 H)5.56 (5,2 H) 3.78 (5, 3 1) 2,97 (5, 3 H} 1.37 (s, 9 H).

[601725] Example 135, Preparation of (E)-N-(4-(3-teri-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-
yii-2-methoxystyryl)-2-fluorophenylmethanesulfonamide {compound IB-L1-1.5).
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{081726] Part A, Preparation of (3-fluoro-4-nitrophenyl)methancl.

[661727] To a solution of 3~fluoro-4-nitrobenzoic acid (2.0 g, 10.8mmol) in THF (50mi) at 0°C was
added BHyMes8 complex (2,215m), 22.15mmol) drop-wise. The mixture was stirred at 0°C for 3h, and
was then stirred at 65°C for 18h, To the cooled mixture was added ice (50g), followed by 1 N ag, HCI
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(100m), and the resulting mixture was extracted with EtOAc (200m). The organic layer was dried over
Nas80,, filtered and concentrated in vacuo to provide the title compound as a white solid (1.79g, 97%).
[601728] Part B. Preparation of 4-(bromomethy!)-2-fluoro-1-nitrobenzene.

[681729] A solution of the product from Part A (1.79 g, 10.46mmol), N-bromosuccinimide (2.234 g,
12.55mmol) and triphenylphosphine (3.29 g, 12.55mmol} in CHxCly (100m1) and THF (50mi) was stirred
at room temperature for 3h. The mixture was partitioned between HyO (200ml) and EtOAc (400ml), and
the organic layer was dried over Na,SOq, filtered and concentrated in vacuo. The crude product was
purified by columm chromatography on silica gel using 1:1 EtOAc:hexanes as the eluent to give the title
compound (1.14 g, 47%).

[001738] Part C. Preparation of diethyl 3-fluoro-4-nitrobenzylphosphonate.

1001721} The product from Part B (1.25 g, 5.34mmol} was subjected to the conditions described for
Exarpie 34, Part B to provide the title product (0.75 g, 48%).

{601732] Part B. Preparation of (£)-N-(4-(3-fert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin- 12 H-y1)-2-
methoxystyryl)-2-fluorophenyhmethanesulfonamide.

[801733} The product from Part € (0.193 g, 0.662mmol) was subjected to the conditions described for
Example 41A, Part £, Part ¥, and Part G to provide the title product as a colorless solid (15mg, 5%).
" NMR (300 MHz, DMSO-dg) § 11.43(s,1H), 9.67(s,1H), 7.76(d,J=8.1Hz, 1 H), 7.62(m,2H), 7.41(m,2H),
7.38(m,1H), 7.23{m,2H), 5.66(dd,J=8.0,2.0Hz, 1H), 3.80(s,3H), 3.05(s,34), 1.38(s,911).

6017341 Exampie 136. Preparation of (E)-N-{(4-(3-tert-butyl-53-(2,4-dioxo-3 4-dihydropyrimidin-1 (2H)-
yh-2-methoxystyry -2 -fluore-5-methylphenylmethanesulfonamide (compound I8-Li1-1.158).

[601735] Part A. Preparation of N-(4-bromo-2-fluoro-5S-methylphenyl)methanesulfonamide,
{6071736] To a solution of 4-bromo-2-fluore-5-methylaniline (2.04 g, 10.0mmol) in anhydrous CH,Cly
(20ml) and pyridine (3.23ml, 40.0mmol) was added methanesulfony! chloride (0.86mli, 11.6mmol) and
the resulting mixture was stirred at room temperatire for 2h, Solvent was removed in vacuo, and the
residue was partitioned between EtOAc and IM aq. HCL The organic layer was washed with saturated
aqueous Naj:{CO;:,,' brine and then dried over Na,SO,. The drying agent was filtered off, and the filtrate
was concentrated to give the title compound as a solid {2.80 g, 99%).

[861737] Part B. Preparation of N-(4-ethynyl-2-fluoro-5-methylphenylmethanesulfonamide.
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[801738} A mixture of the product from Part A (3.0 g, 10.63mmol), triphenylphosphine ({.279 g,

1. 06mmol), trimethyisilylacetate (6.0ml, 42.5mmol) and palladium(II) acetate (0.12 g, 0.53mmol) in
triethylamine (30ml) and toluene (15ml) under N, was heated at 80°C for 5h. The mixtare was allowed to
cool to room temperature, and was partitioned between EtOAc and 1M agq, HCL. The organic layer was
washed with saturated NalCO; and brine, dried over NapSOy, filtered and concentrated in vacuo, The
crude product was purified by column chromatography on silica gel using & solvent gradient of 10% 1o
35% EtOAc in hexanes to give an oil (3.0 g, 94%). To a solution of the oil (3.0 g, 10.0mmol) in MeOH
(5Gml} was added IM aq. NaOH (21ml, 21.0mmol), and the resulting mixture was stirred at room
temperature for 45min. The mixture was partitioned between EtOAc and 1M aq. HC, and the organic
layer was washed with brine and dried over Na,SO,. 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.).

[681739] Part C. Preparation of (£)-5-{luore-2-methyl-4-{methylsulforamido)styrylboronic acid,
{001748] The product from Part B (0.20 g, 0.88mmol} was subjected to the conditions described for the
preparation of Example 418, Part B to give the ttle compound (42mg, 17%).

{601741] Part D, Preparation of (E}-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin- 1 (2H-y1)-2~
methoxystyryl)-2-fluoro-5-methylphenyDmethanesulfonamide.

[601742] The product from Part C (40mg, 0.15mmol) was subjected to the conditions described for the
preparation of Exampie 418, Part { 1o give the title compound (51mg, 83%). "H NMR (300 MHz,
DMSO-dy 8 1142 (d, =221 Hz, L H) 939 (s, L E) 7.70 - 778 (m, 2 H) 7.66 (4, /=11.77 Tz, 1 H) 7.20 -
732 (m, 3 HY 5.65(dd, J=7.72,2.21 Hz, 1 H} 3.79 (5,3 H} 3.05 (5, 3 ) 238 (5, 3 H} 1.38 (s, 9 H).

[001743] Example 137. Preparation of methyl 2-(3-terz-butyl-5-(2 4-dioxo-3 4-dihydropyrimidin- 12 H)-

yh-2-methoxyphenethyl-5-(methylsuifonamidobenzoate (compound IB-L.5-2-1.1).
~
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10017441 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
H; for 16h. The mixture was filtered through celite and concentrated in vacuo to give a solid (27.5mg,
68%). "H NMR (300 MHz, DMSO-dg) § 11.39 (s, 1 H) 9.88 (s, 1 H) 7.61 - 7.71 (m, 2 H) 7.28 - 7.36 (m,
2H)720(d, J=2.57THz, THY 713 (d, /=294 Hz, | H) 5.64 (d, /=772 Hz, 1 ) 3.83 (5,3 H) 3.75 (5, 3

H) 3.14 (ad, J=10.30, 5.88 Hz, 2 H) 2.96 (s, 3 H) 2.83 - 2.92 (m, 2 H) 1.34 (s, 9 H).
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[6G1745] Example 138, Preparation of N-(4-{3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yI)-
2-methoxyphenethyljphenyl)methanesutfonamide (compound 1B-L5-2-1.2).
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1001746} The product from Example 418, Part M (200mg, 0.426mmol) was dissolved in MeOH (10ml}
followed by the addition of 10% Palladium on activated Carbon {50mg). The resultant mixture was
eyacuated 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
ethano! (4ml) then a 1IN solution of agueous sodium hydroxide (3. 8:1, 3.8mmeol} was added and the
solution stirred at room temperature for 18h. The cthanol was then removed under vacuum and a 1N
solution of agueous hydrochloric acid (4ml) was added to acidify the mixture followed by extraction with
EtOAc (2 x 10mL), The organic extracts were comnbined, dried and purified by column chromatography
on silica gel using 5% MeOH in CH,Cl, as the eluent to provide the title compound as a colorless solid
(82mg, 41%). "H NMR (300MHz, DMSO-de) § 11.39 (s, 1), 9.60 (5, 11, 7.65 (d, J=8.1Hz, 1H), 7.23
(m, 3H), 7.17 (m, 3H), 5.64 (d, J=7.7Hz, 1H), 3.77 (5, 3H), 2.93 (s, 3H), 2.88 {br 5, 4H}, 1.35 {5, 5H).

[001747] Example 139. Preparation of (EpN-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-dikydropyrimidin-1{2H)-
yh-2-ethoxystyryphenymethanesulfonamide (compound IB-L.1-1.30).
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[601748] Part A. Preparation of 2-tert-butyl-4-iodophenol.
{801749] To a 250mL round-hottom flask was added 2-tert-butylphenol (3.76g, 25mmol) in MeOH
(50.0ml) to give a colorless solution. Sodium hydroxide (1.200g, 30.0mmol) was added and the mix was

stirred until the hydroxide was compieﬁe!y dissolved. The selution was cooled to 0°C and treated with



sodium iodide (1.75g, 11.6mmol) followed by drop-wise addition of 10% sodium hypochlorite solution
(7.2ml, 11.6mmal). The addition of sodium iodide followed by sodium hypochlorite was repeated twice
and the mixture was stirred at 0°C for 30min. The mixture was treated with 10% w/w solution of sodium
thiosulfate, stirred for 30min and treated with concentrated HCl dropwise to a constant pH of 1. The
mixture was extracted 3X with BtOAc. 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 to > 4:1 hexane/EtOAc to give a yellow oil (5.2g, 75%).

[B01750] Part B. Preparation of 2-bromo-6-tert-butyl-4-iodophenol.

[681751] To a 250mL round-botiom flask was added the product from Part A (4.8g, 17.38mmol) and
1,3-dibromo-5,5-dimethylhydantoin (2.61g, 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 (NaySO,) and soncentrated. The black oil was flash chromatographed on a 120g Isco silica
cartridge eluting with hexane to give a pinkish solid (4.84g, 78%).

[061752] Fart C. Preparation of l-bromo-3-tert-butyl-2-ethoxy-5-iodobenzene.

{0601753] Toa 50mL round-bottom flask was added the product from Part B (888mg, 2.5mmol}, ethyi
iodide (409mg, 2.63mmol), and potassium carbonate (415mg, 3.00mmol) 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

Nay 50y, filtered and concentrated o a red oil. The oil was flash chromatographed on an Isco 40g silica
cartridge eluting with hexane to give a clear oil (820mg, 86%).

[001754] Fart B. Preparation of 1-(3-bromo-5-tert-butyl-4-ethoxyphenyl)pyrimidine-2,4(1H,3H)-dione.
[001755] In a2 20mL microwave tube under nitrogen flush was added the product from Part C (0.4g,
1.044mmol), 1H-Pyrimidine-2,4-dione (0.140g, 1.253mmol}, and potassivm phosphate tribasic (§.465g,
2.193mmol) in DMSO (5ml) to give a colorless suspension. N-{2-cyanophenyl ypicolinamide (0.047g,
0.20%9mmol) was added and the mix was sparged with nifrogen for 10min. Copper(I} iedide (0.020g,
0.104mmol) was added and the mix was sparged once again for 10min, placed under nitrogen and heated
at 60°C for 18h. The mixture was cooled and partitioned between EtOAc and water adjusting the pH to |
with HCl. The aqueous layer was extracted 2X with EtCAc. The organics were combined, washed with
water, saturated NaHCOs, and saturated NaCl, The organic layer was dried (NapS0y), stirred with 3-
mercaptopropyl functionalized silica for 1h, filtered and concentrated. The crude producet was purified by
chromatography on an Isco 12g silica cartridge eluting with 2% MeOH in CH,CL to give a white powder
(266mg, 69%).

[661756] Part £. Preparation of (£} N-(4-3~tert-butyl-5-(2,4-dioxo-3 4-dihydropyrimidin- 12 H)-y1)-2-

sthoxystyrylyphenylmethanesulfonamide.



{001757] A mixture of the product from Part B (55.1mg, 0.15mmol}, the product from Example 418,
Part B (36.2mg, 0.150mmol)}, potassium phosphate tribasic (63.7mg, 0.300mmol) and 1,1%bis(di-tert-
butylphosphino)ferrocene palladium dichloride (4.8%9mg, 7.50umol) in THE (3ml) water (Iml) was
sparged for 10min 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 1M HC], saturated
NatICO3, saturated NaCl, dried (Na,30,) and treated simultaneously with mercaptopropyl silica gel,
filtered and concentrated. The crode product was purified by column chromatography on silica gel using
2% MeOH in CHyCl; as the eluent to give the title compound as a solid (40myg, 55%) m.p, 265-266 °C,
TH NMR (300 MFz, DMSO-de) § 11.42 (s, 1 H) 9.87 (s, 1 H)7.76 (d, J=8.09 Hz, 1 H) 7.55 - 7.66 (m, 3
H) 717 - 727 (m, 5 H) 5.65 (dd, J=7.72, 1.47 Hz, 1 H) 3.89 (q, 1=6.74 Hz, 2 H) 3.02 (s, 3 HY 1.45 (1,
J=6.99 Hz, 3 H) 1.39 (s, 9 H).

[801758] Example 140, Preparation of ¥-(4-{(3-cyclopropyl-3-(2 4-dioxotetrahydropyrimidia-] 2H)-yi)-
Z-methoxyphenyDethynylphenyDmethanesulfonamide (compound YA-L2-1.23).
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[661758] Part A. Preparation of 3-bromo-2-methoxy-5-nitrobenzaldehyde.

1801768] Into an appropriately sized pressure bottle was placed commercially available 3-bromo-2-
hydroxy-5-nitrobenzaldebyde (2.46gm, 10.60mmol), lodomethane (6.23ml, 100mmol), silver oxide
(2.317g, 10.00mmol) 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, coflected by filtration and dried. The resulting solid was purified by silica
gel chromatography (hexane-sthylacetate) to give the title compound (1.2g, 46%).

{B01761] Part B. Preparation of 3-cyclopropyl-2Z-methoxy-S-nitrobenzaldehyde.

[601762] The product from Part A (0.65gm, 2.50mmol) was combined with cyclopropy! boronie acid
(0.279¢, 3.25mmol), potassium phosphate (1.85g, 8.75mmol), tricyclohexylphosphine teterafluoroborate
(0.092gm, 0.250mmol}, palladium () acetate (0.028gm, 0.125mmol) and toluene-water, 20:1 v/v (12mL)

in a microwave tube. The reaction mixture was purged with nitrogen for Smin 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%).

[B81763] Part C, Preparation of I-cyclopropyl-3-ethynyl-2-methoxy-5-pitrobenzens.

[081764] The product from Part B (0.20g, 0.904mmol) was reacted with 1-diazo-2-oxopropyt
phosphonate (0.182g, 0.949mmol), prepared by the method of Ohira, Syn. Comm. 1% (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] Part B. Preparation of N-(4-{(3-cyclopropyl-2-methoxy-5-nitrophenylethynylipheny!)
methanesulfonamide.

1801766 The product from Part € (0.155g, 0.71 2mmol) was combined in a round bottom flask with N-
(4-iodophenylymethanesulfonamide (0.212gm, 0.712mmol), prepared as in Example 43, Part F
substituting 4-iodoanilise for 4-iodo-3-methylaniline. To this mixture was added copper (1) iodide
{10.3Img, 0.054mmol}, bis(triphenylphosphine)paliadium(Ichloride (0.034g, 0.048mmol), triethylamine
{0.496mL, 3.56mmol) and anhydrous acetonitrile (14mi). A reftux 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 h.
The reaction mixture was concentrated in vacuo and the crude product was purified by chromatography
on silica gel column eluting with sthylacetate-hexanes to give the title compound as a yellow solid
(0.1887g, 68.6%).

[681767] Part E. Preparation of N<{4-((5-amino-3-cyclopropyl-2-methoxyphenylethynyliphenyl)
methanesulfonamide.

[681768] The product from Part D (0.184gm, 0.475mmol) was combined with iron (0.133gm,
2.38mmol) and ammoniem chloride (0.050gm, 0.932mmol) in a round bottom flask. To this was added
ethanol (1mL), tetrabydrofuran {THF) (2mmL) and water (2mL), and the resslting 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 mixiure was filtersd through a pad of sand and celite, 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 oif (0.1098g, 65%).

[801769] Part F. Preparation of N-(4-((3-cyclopropyl-5-(2,4-dioxotetrahydropyrimidin-1(2 H)~yi)-2~
methoxyphenylethynyyphenyl)methanesuifonamide,
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[881778] The product from Part E (0.1098g, 0.308mmol) was reacted with acrylic seid (1.27mL,
18.48mmol) as described in Example 43 Pavt B. The crude product in acrylic acid was treated with urea
(0.094g, 1.558mmol) and glacial acetic acid (1.3mL ) then heated under nitrogen to 120°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 a yellow solid (0.0877g, 63%). Purification by chromatography on silica gel nsing ethylacetate-hexanc
then dichloromethane-methano! gave analytical material. 'H NMR (300 MHz, DMSO-dg) 8 10.36 (s, 1 H)
16.08 (s, 1 H) 7.53 (d, J/=8.82 Hz, 2 ¥1) 7.26 (dd, J=5.52,2.94 Hz, 3 H} 6.84 {d, J=2.537 Hz, 1 H)3.94 (5, 3
HY3.73 (4, =662 Hz, 21) 3.06 (5, 3 H) 2.68 {t, J=6.62 Hz, 2 H) 2.16 (5, 1 1) 0.94 — 1.03 (m, 2 H) 0.63
0.74 {m, 2 H).

[001771] The following compounds were prepared utilizing the above discussion:

[901772] (Ey-N'-(1-(3"-tert-butyl-5'-(2 4-dioxotetrahiydropyrimidin-1 2H)-y1)-2-methoxybiphenyl-4-y1)
ethylideneymethanesnlfonohydrazide {compound TA-$8-1.2). "H NMR (300 MHz, DMSO-ds) & ppm
139(s, 9HY2.26 (5, 3H)2.70 (1, T=6.62 Hz, 2 H) 310 (5, 3 H) 3.24 (5, 3 H) 3.80 (1, J=6.62 Hz, 2 H) 7.17
(d, J=2.57 Hz, 1 ) 7.24 (4, }=2.57 Hz, 1 11) 7.57 (d, J=8.46 Hz, 2 1} 7.87 {d, J=8.46 Hz, 2 H) 10.12 {5, 1
H)10.33 (s, 1 H),

[881773] (E)-N'-((3'-tert-butyi-5'-(2,4-dioxotefrahydropyrimidin- 1{ZH)-yD)-3, 5 -difluore-2"-methoxy
biphenyl-4-yl)methylenemethanesulfonohydrazide (compound 1A-L6-1.3). "H NMR (300 Mz,
DMSO-dg) 6 ppm 1.39 (s, 9H) 2.70 (1, J=6.62 Hz, 2 H) 3.08 (s, 3 H)3.30 (s, 3 H) 3.80 (1, F=6.43 Hz, 2 1)
7.26 (d, =257 Hz, T HY7.34 (0m, 3 H) 8.11 {5, 1 H) 1036 (5, T H) 1139 (s, 1 H).

1001774} (E)-N'-{(3'-ert-butyl-5'-(2,4-dioxotetrahydropyrimidin- 1{2H)-y1}-3-fluoro-2'-methoxy
biphenyl-4-yhmethylene)methanesulfonchydrazide (compound YA-LG-1.43, "H NMR (360 MHz,
DMSO-ds) 8 ppimn 1.39 (5, 9 M) 2.70 (t, J=6.62 Hz, 2 H) 3.11 (5, 3 H} 3.28 {5, 3 ) 3.80 {1, J=6.80 Hz, 2 H)
7.22(d, 7=2.57 Hz, 1 H) 7.28 {d, 3=2.57 Hz, 1 H) 7.45 (m, 2 H) 7.94 (£, 7=8.09 Hz, 1 }) 8.20 (5, 1 H)
1035 (s, 1 H) 1132 (s, 1 HDL

[661775] (E)-N'-((3"-tert-butyl-5'-(2,4-dioxotetrahydropyrimidin- 1 (2H)-y1)-2' 4-dimethoxy-biphenyl-3-
yhmethylene)methanesulfonohydrazide (compound IA-L8-1.5). "H NMR (360 MHz, DMSO-dg) 5 ppm
139(, 9270 (4, =662 Hz, 2 1) 3.03 (5, 3 H) 324 (5, 3 H) 3.78 (£, I=6.80 Hz, 2 1) 390 (5,3 H) 7.12
(d, =2.57 Hz, 1 H) 7.22 (m, 2 H} 7.54 (dd, 1==8.46, 2.21 Hz, | H) 7.86 (d, J=2.21 Hz, 1 H} 8.34 (s, 1 H)
1032 (s, 1 )Y 11.05 (s, 1 H),

[001776} (E)-N'-((3-tert-butyl-5'-(2,4-dioxotetrahydropyrimidin-1 (2H)-y1)-2,3-diflucro-2'-methoxy
biphenyl-4-ylymethylene)methanesulfonohydrazide (compound ¥A-L-1.6). "H NMR (500 MHz,
DMSO-dey S ppm 1.38 (5, S H) 2.70 (1, J=6.41 He, 2ZH) 311 (s, 3H) 3.28 (5, 3 H) 3.79 (1, I=6.71 Hz, 2 H)
TA8 (4, =244 Hz, 1 H} 735 (m, 2 H} 7.74 {t, J=732 Hz, 1 H} 8.19 (5, T H) 10.32 (5, 1 ID) 11,44 (5, 1 H.
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01777 (B)-N'-((3'-tert-butyl-5'-(2 4-dioxotetrahydropyrimidin-1(ZH)-y)-2'-methoxybiphemnyi-3-yl)
methylene)methanesulfonohydrazide (compound TA-LA-1.7). "H NMR (300 MHz, DMS0O-D6) 8 ppm
1.39 (5, 9 H) 2.70 (¢, J=6.62 Hz, 2 H) 3.07 (s, 3 H) 3.23 (s, 3 H) 3.80 (1, 7=6.43 Hz, 2 H) 7.17 (d, }=2.57
Hz, 1 H) 7.25(d, J=2.57 Hz, 1 H) 7.54 (m, 2 H) 7.73 (m, 2 H) 8.06 (5, 1 H} 10.33 (s, 1 F) 11.11 (5, 1 H).
001778 (Z)-N-(1-(3"-tert-butyl-5'+(2,4-dioxotetrahydropyrimidin- 1{2H)-y1)-2"-methoxybiphenyl-3-y1)
ethylidene)methanesulfonohydrazide {compound 1A-1.6-1.8). 'H NMR (300 MHz, DMSO-dg) 8 ppm
139 (s, 9 H) 2.26 (5, 3 H) 2.70 (1, /~6.80 Hz, 2 F} 3.07 (s, 3 H} 3.22 {5, 3 H) 3.80 (t, /=6.62 Hz, 2 H} 7.18
(4, =257 Hz, 1 H) 724 (d, J=2.94 Hz, 1 H) 746 - 7.59 (m, 2 H) 7.79(d, =735 Hz, 1 B) 7.84 (5, | )
10.11 (s, 1 H) 10.33 (s, 1 H).

061779} N-(3-(2-(3-tere-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-yD)-2-methoxyphenyl) oxazol-5-
yhphenylmethanesulfonamide (compound TA-EL0-1.9}

[081780] 1-(3-tert-butyi-4-methoxy-5-(5-(3-nitrophenyljoxazol-2-ylphenylydihydropyrimidine-
2,4(1H,3H)-dione (compound {A-L{-1.16)

[0061781] 1-(3-tert-butyl-4d-methoxy-5-(5-(4-nitrophenyljoxazal-2-yl)phenyl)dihydropyrimidine-
2,4(1H,3H)-dicne (compound YA-1.0-1.11)

{001782} N-{3-tert-butyl-5'-(2,4-dioxo-3,4-dibydropyrimidin- 12 H)-y)}-2"-methoxybipheny-4-y1)
methanesylfonamide (compound YB-L0-1.2), 'H NMR (300 MHz, CDClLy) & ppm 1.43 (s, 9H) 3.07 (s,
3H) 3.32 (s, 3H) 5.82 (dd, J=8.09, 2.21 Hz, 1H) 6.79 (s, 1H) 7.14 (d, J=2.94 Hz, 1H) 7.21 (d, /=2.57 Hlz,
1H) 7.28 (d, 2H) 7.35 (d, /=8.09 Hz, 1H) 7.54 (d, /=8.46 Hz, 2F) 831 (s, 1H).

[BOLT83] (B)-N'((3-teri-butyl-5'-(2,4-dioxo-3,4-diydropyrimidin- 1 (2H)}-yD-3-fluoro-2'-methoxy
biphenyl-4-yl)methylene)methanesulfonchydrazide (compound IB-£0-1.3). "H NMR (300 MHz,
DMSO-dg) & ppm) 1.42 (s, 1 H) 11.33 (5, 1 H) 821 (s, 1 FD 795 (s, VED 7.78(d, 3=7.72 Hz, 1 F) 7.39 -
759 (m, 2 ¥ 735 (s, 2 1) 5.65 (dd, 37.91, 2.02 Hz, 1 1320 - 3.44 (m, 3 H) 3.11 (5, 3 B) 1.40 (s, 9 H).
[861784] N-(2-(3-tert-butyl-5'-(2,4-dioxo-3,4-dihydropyrimidin-  (2H)-yD)-2'-methoxybiphenyl-4-y1)
ethyDmethanesulfonamide (compound ¥B-L6-1.4). "H NMR (300 MHz, CDBCly) 8 ppm 1.43 (s, 9F) 2.86-
2.99 (m, 2F) 2.91 (s, 3H) 3.31 (5, 3H) 3.38-3.51 (m, 2H) 5.80 (dd, /=8.09, 2.21 Hy, 1H) 7.12 (d, J=2.57
Hz, 1H) 721 (d, /2.57 He, 1H) 7.26-7.32 (m, 1H) 7.35 (d, /=8.09 Hz, 183} 7.52 (d, J=8.09 Hz, 2H) 7.78
(d, J=7.72 Yz, 1H) 8.15 (s, 1H).

[001785] (B)-N“-(1-(3-tert-butyl-5'(2,4-dioxo-3 4-dikydropyrimidin- 1{2H)-y1}-2"-methoxy biphenyl-4-
yhethylidene)methanesulfonohydrazide (compound 1B-L6-1.5). 'H NMR (300 MHz, DMSO-dg) 8 ppm
1140 (s, 1 H) 10.13 (s, L H) 7.88 (d, J=8.09 Hz, 2 ) 7.78 (d, }=7.72 Hz, 1 H} 7.60 (d, J=8.09 Hz, 2 H)
7.29(d, }=4.04 Hz, 2 H) 5.64 (dd, J=7.72, 1.84 Hz, 1 H}3.27 (5, 3 H) 3.10 (5, 3 H) 2.27 (s, 3 H) 1.40 (5,9
H).

1081786] (B)N'-((3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H-y1)-2', 4-dimethoxy biphenyl-3-
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yhmethylene)methanesulfonohydrazide (compound IB-L8-1.6}. "H NMR (300 MHz, DMSO-dg) § ppm
1138 (s, 1 Y1105 (s, 1 H) 834 (5, 1 H) 7.88 (5, 1 H} 7.75 (4, J=B.0%9 Hg, 2 H) 7.41 - 7.66 {m, 1 11y 7.00
-7.37 (m, 3 H) 5.63 (4, }=7.72 Hz, 1 ) 3.91 (s, 3 H) 3.27 (s, 3 H) 3.03 (5, 3 H) 1.40 (s, 9 H).

[001787] N-(3'-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)-2"-methoxybiphenyl-4-
ylearbamoyl)methanesulfonamide (compound TB-L.8-1.7), "H NMR (300 MHz, DMSO-ds) § ppm 1.39
(s, SH) 2.50 {g, 3H) 3.26 (5, 3H) 5.63 (dd, /=7.91, 2.02 Hz, 1H} 7.23 {d, 21) 7.38-7.63 (m, 5H} 7.76 (d,
J=8.09 Hz, 1H) 8.95 (s, 1H) 10.46 (s, 11) 11.39 (d, /=2.21 Hz, 1H).

[661788] W'-(3'-tert-butyl-5'~(2,4-dioxo-3,4-dihydropyrimidin-1 (2H}-yl}-2"-methoxybipheny! carbonyl)
methanesulfonohydrazide (compound IB-L8-1.8). "H NMR (300 MHz, DMSO-de) § ppm 1.41 (s, §H)

4H) 8.01 (g, /=8.09 Hz, 2H) 9.65 (s, 1H) 1082 (s, 110y 11 .41 (s, 1T).

6617891 (E)-N'-(1-{3'-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y)}-2-methoxy bipheay!-3-
yhethylidene)methanesulfonobydrazide {compound IB-L8-1.9). "FI NMR (300 MHz, DMS0-D4) § ppm
1140, THY 1032, T H) 7.82-799 (m, 1 1) 7.62-7.82 (m, 2 H) 7.35-7.71 (m, 2 H) 7.30 {5, 2 H)
5.64 (dd, =791, 2.02Hz, 1 H)Y3.26 (5, 3 ) 3.07 (5, 3 H} 227 (s, 3 H) 1.40 (5, 2 H.

[881750) (E)-N“((3'+ert-butyl-5'-(2,4-dioxo-3,4-dihydropyrimidin-1{2H)-y[}-2-methoxy biphenyl-3-
yDmethylenejmethanesulfonohydrazide (compound IB-L0-1.16). 'H NMR (300 MHz, CDCL) § ppm
144 (s, 9H) 3.19 (s, 3H) 331 (s, 31) 5.44 (s, 1H) 5.82 (d, J=1.72 Hz, 1H) 7.17 (4, /=257 Hz, 13} 7.24
(d, J=2.57 Hz, 1H) 7.36 (d, /=7.72 Hz, 1H) 7.48 (t, J=7.72 Hz, 1H) 7.63 (d, /=7.72 Hz, 11 7.70 (d,
J=7.72 Hz, 1H) 7.80 (5, 1H) 7.88 (5, 1H) 8.32 (s, 1H).

[001791] N-(2-(3-tert-butyl-5~(2,4-dioxotetrahydropyrimidia-1(211})-y1}-2-methoxyphenyl)-1H-
benzofd}imidazol-5-y1)-N-(methylsulfonyDmethanesulfonamide (compound TA-L6-2.10) "H NMR (300
MHz, DMSO-D6) & ppm 1.45 (5, 9 H) 2.73 {t, J=6.62 Hz, 2 Hy 3.48 (5,3 H) 3.56 (5, 6 H 3.83 {1, J=6.80
Hz, 2Hy4.05 (s, 1 F1) 7.38 (dd, J=8.46, 1.84 Hz, 1 H) 7.46 (d, =257 Hz, 1 Hy 7.71 (d, =846 Hz, 1 H)
7.76 (4, J=2.57THz, 1 H) 7.82(d, J=1.84 Hz, 1 ) 1041 {5, L FI)

[001792] N-({6-(3-tert-butyl-2-chloro-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)phenyDbenzo
[blthiophen-3-ylymethylymethanesulfonamide (compound IB-L6-2.35). 'H NMR (300 MHz, DMSO-d,) &
ppm 1.52 (s, 9 H) 2.95 (s, 3 H) 4.44 (d, J=5.88 Hz, 2 H) 5.68 (d, J=8.09 Hz, 1 ) 7.40 (4, =257 Hz, 1 H)
7.46 (dd, J=8.09, 1.47 Hz, 1 H) 7.56 (d, J=2.57 Hz, 1 H) 7.62 (t, }=6.07 Hz, 1 }} 7.72 (s, 1 H} 7.83 (d,
J=8,09 Hz, 1 H) 8.01 (m, 2 ) 11.46 (5, 1 H).

{001793] 1-(3-tert-butyl-5-(2-chlorobenzoldlthiszol-6-y)-4-methoxyphenyhpyrimidine-2,4( 1 H,3 H)-
dione (compound TB-L0-2.38). "H NMR (300 MHz, DMSO-D6) & ppm 1.41 (s, 9 H) 3.24 (5, 3 H) 5.65
(dd, 3=8.09,2.21 Hz, 1 H}7.34 {5, 2ZH} 7.73 (dd, J=8.64, 1.65 Hz, 1 H) 7.79 (d, J=8.09 Hz, 1 H) 8.07 (d,
J=8.46 Hz, 1 H) 830 (d, J=1.84 Hz, 1 H) 11.42(d, J=1.84 Hz, 1 I}



[681784] N-(2-(3~tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1{2ZH)-y1}-2-methoxyphenylquinolin-6-
yhmethanesulfonamide {compound IB-L6-2.48).

[1661795] 1-{3-tert-butyl-4-methoxy-5-{1-0x0-2,3~-dihydro-1H-inden-5-yDphenyDpyrimidine-2,4(1H,3H)-
dione (compound IB-L0-2.50).

JO01796] N N(6,6'-(5-(2,4-dioxo-3,4-dinydropyrinidin- 1 (2H)-y1)-2-methoxy-1,3-phenylene)
bis(naphthalene-6,2-diyl))dimethanesutfonamide (compound IB-L6-2.76). 'H NMR (300 Mz,
DMSO-dg) 3 ppm 3.08 (5, 6 H) 3.13 (5,3 H) 5.72 (d, /=8.18 Hz, [ H) 7.43 (dd, }=8.46, 1.84 Hz, 2 H} 7.59
(5,2 ) 7.79 (m, 4 H) 7.96 (m, SH) 8.14 (5, 2 ) 10.05 (s, 2 H) 11.48 (5, | H).

16017971 (E)}N-(4-(1-{3~tert-butyl-5-(2,4-dioxotetrahydropyrimidin- L2 H)-y1}-2-methoxyphenyl} prop-1-
en-2-yl)phenyl)methanesulfonamide (compound YA-L1-1.6). "H NMR (300 MHz, DMSO0-dg) § 2,14 (s, 3
H) 2.70 (t, 7=6.62 Hz, 2 1) 3.01 (s, 3 H) 3.68 (5, 3 H) 3.78 (, J=6.62 Hz, 2 H) 6.82 (s, 1 ) 7.10 - 7.17
(in, 2H) 723 (d, J=8.46 Hz, 2 11} 7.59(d, J=R46 Hz, 2 1) 9.78 (5, 1 I} 10.32 (5, 1 H),

[061798] (Z)-N-(4-(3-tert-butyl-5-(2,4-dioxotetraliydropyrimidin-1(2H)-yi}-2-methoxystyryljphenyl)
methanesulfonamide (compound TA-EL1-1.10). "H NMR (300 MHz, DMSC-dg) 8 10.23 (5, 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, J=8.82 Hz, 2 }} 6.92 (d, }=2.57 Hz, 1 H)
6.54 -~ 6.67 (m, 2 H) 3.78 (5,3 H) 3.57 (1, 1=6.62 Hz, 2 H)} 2.96 (5, 3 H) 2.60 (1, J=6.80 Hz, 2 H) 1.34 (s, 9
H). :

{001799] (E)-N-(4-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- 1 (2H)-yI}-2-methoxystyryl) phenyl)-N-
(methylsulfony)acetamide (compound IA-L1-1.11). "H NMR (300 MHz, DMSO-dq) 8 10.36 (s, 1 H)
7.77(d, 1=8.46 Hz, 2 ) 7.56 (d, }=2.21 Hz, 1 ) 7.39 - 7.50 (m, 3 1) 7.25 (d, J=16.55 Hz, 1 H) 7.19 (d,
J=257THz, 1 H}3.74 - 3.85 (m, S H) 3.54 (5,3 H) 272 (4, J=6.62 Hz, 2 H) 1.94 (s, 3 H} 1.38 (5, 9 H).
1601800} (E)-1-(3-(4-aminostyryl)-5~teri-butyl-d-methoxyphenylydihydropyrimidine-2,4(1H,3H)-dione
(compound IA-L1-1.13). TH NMR (300 MHz, DMSO-d¢) § 1.36 (s, 9 H) 2.70 (t, J=6.62 Hz, 2 11} 3.74 (s,
3HY3.77 (1, J=6.62 Hz, 2 H) 534 (s, 1 H) 6.57 {d, J=846 Hz, 2 H) 6.98 (s, 1 ) 7.07 {d, }=2.21 Hz, 1 H)
7.17 (s, 2 H) 730 (d, J=8.09 Hz, 2 H) 745 (d, =221 Hz, | H} 10.32 (s, 1 H).

{001861] (Z)-N-(4-(3-tert-butyl-5-(2 d-dioxotetrahydropyrimidin-1(2H)-v1)-2-methoxystyryDphenyl)
methanesulfonamide (compound TA-L1-1.28). "H NMR (500 MHz, DMSO-dg); 3 ppm 1.37 (s, $H}, 2.71
{t, 3=6.7THz, 2H), 3.01 (s, 3H), 3.75 (5, 3H), 3.79 (1, 3=0.6Hz, 2H), 7.13 (d, J=16.5Hz, 1H)}, 7.15 (4,
J=2.4Hz, 2H), 7.23 (d, =8 5Hz, 2H), 7.25 (d, }=16.5 He, 11D, 7.51 (d, J=2.4Hz, 1H), 7.61 (d, }=8.6Hz,
2H), 9.80(bs, 1H), 10.30 (s, 1H).

[001862] N-(4-(2-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- 1 QH)-yD-2-methoxyphenyl)-1-
fluorovinyl)phenyl)methanesulfonamide {compound XA-L1-1.21). (racemic mixture (1:1) of compounds
1A-11-1.4 and TA-1.31-1.5).

[001803] (E)-1-(3-tert-butyl-4-methoxy-5-(4-nitrostyryl)phenyl)dihydropyrimidine-2,4( 1 H,3H)-dione
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{compound IA-LE-1.22).

[601884] 1-{3~tert-butyl-3-[(Z)-2-chloro-2-(4-nitro-phenyl)-vinyl]-4-methoxy-phenyi}-dihydro-
pyrimidine-2,4-dione (compound IA-L1-1.23).

[001805] 1-{3-tert-butyl-4-methoxy-5-[(E)-2-(4-nitro-phenyl)-propenyi]-phenyi} -dihydro-pyrimidine-
2,4-dione (compound [A-~L1-1.24),

[001806] 1-{3-tert-Butyl-5-[(F)-2-(4-nitro-phenyl)-vinyl}-phenyl} -dihydro-pyrimidine-2 4-dione
{compound IA-L1-1.25). T NMR (300 MHz, DMSO-D6) § ppm 1.33 (s, 9 H) 2.70 - 2.77 (m, 2 H) 3.84
(t, 7=6.80 Hz, 2 H) 733 (5, 1 H) 7.49 (d, I=4.04 Hz, 2 ) 7.56 (d, J=5.88 Hz, 2 H) 7.85 (d, =8.82 Hz, 2
) 8.25 (d, J=8.82 Hz, 2 ) 10.40 (s, 1 1)

[681807] N-(4-{(B)-2-{3-tert-Butyl-5-(dioxo-tetrahydro-pyrimidin-1-y[}-2-methoxy-phenylj-vinyl } -3~
methoxy-pheny!)-methanesulfonamide (compound TA-L1-1.27), "H NMR (306 MHz, DMSO-D6) § ppm
10.33 (s, 1 H) 9.86 (5, 1 1) 7.64 (d, J=8.46 Hz, | H) 7.45 (d, /=2.21 Hz, 1 ¥1) 7.26 (s, 2 H) 7.12 (d,
J=2.21 Hz, 1 H) 6.89 (s, 1 H) 6.85 (dd, /=8.46, 1.84 Hz, 1 H) 3.84 (s, 3 H) 3.78 (t, /=6.80 Hz, 2 H) 3.74
{8, 3 )y 3.04 (s, IH}2.71 (1, =662 Hz, 2H) 1.37 (5,9 H)

[601808] N-(4-{(B)-2-[3-tert-Butyl-5-(2,4-dioxo-3 4-dihydro-2H-pyrimidin-1-y1)-2-methoxy-phenyi}-
vinyl}-3-formyl-phenyl)-methanesulfonamide (compound IB~-L1-1.6). 'H NMR (300 MHz, DMSO-D6) &
ppm 1.39 (s, 9 H} 3.07 (5, 3 H) 3.81 (5, 3 H) 5.66 (dd, J=7.72, 2.21 Hz, 1 H) 7.26 (d, J=2.57 Hz, 1 H) 7.30
(d,J=16.18 Hz, 1 H) 7.51 (dd, J==8.64, 239 Hz, 1 H) 7.69 (d, I=2.57 Hz, 1 H} 7.73 - 7.78 {m, 2 H) 7.97
(d, J=8.82 Hiz, | H) 8.06 (d, J=16.18 Hz, 1 H) 10.15(s, 1 H) 1045 (5, L H)} 1143 (4, J=221 Hz, 1 H)
[061809] N-[4-{(E)-2-[3-tert-Butyl-5-(2,4-dioxo-3,4-dikydro-2 H-pyrimidin-1 -y1)-2-methoxy-phenyl]-
vinyl}-3-(hydroxyimino-methyl)-phenyl]-methanesulfonamide (compound IB-L1-1.8). "H NMR (300
MHz, DMB0-dg) 5 138 (s,9 1) 3.03 (s, 3 H) 3.79 (5, 3 H) 5.66 (dd, I=7.91,2.02 Hz, 1 H) 7.16 (d,
I=1581 Hz, 1 H) 7.22 (d, J=2.57 Hz, 1 H) 7.26 (dd, J=8.64, 2.39 Hz, 1 1) 7.59 (4, J=16.18 Hz, 1 H) 7.63
(d, =221 Hz, L) 7.73 - 7.83 (m, 3 H) 8.64 (s, T H) 996 (5, | H) 11.42(d, J=2.21 Hz, T H) 11,50 (5, 1
).

[081810] 2-{(B)-2-[3-tert-Buty-5-(2,4-dioxo-3 4-dihydro-2H-pyrimidin- 1 -y1}-2-methoxy-phenyi}-
vinyl}-S-methanesulfonylamino-N-(2-methoxy-ethyl)-benzamide (compound IB-1L1-1.9). '"H NMR (300
MHz, DMSO-D6) 8 1.38 (s, 9 H) 3.05 (5,3 H) 3.20 (5, 3 H) 3.37 - 3.49 (m, 4 ¥1) 3.78 (s, 3 H) 5.64 (d,
J=1.72 He, 1 H) 7.15 (d, }=2.57 Hz, 1 B) 7.20 (d, J=2.57 Hz, 1 1) 7.24 (s, 2 H) 7.28 (dd, 1=8.46, 2.21 Hz,
VH) 742 (d, =2.57 Hz, 1 H) 773 (4, =772 Hz, 1 H) 7.87 (d, }=8.82 Hz, | H) 8.49 (t, }=5.15 Hz, 1 1)
9.99 (s, L H) 11.42 (5, 1 H),

601811} 2-{(E)-2-[3-tert-Butyl-3-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-y1)-2-methoxy-phenyl -
vinyl}-5-methanesulfonylamino-benzoic acid ethyl ester (compound TB-L1-1.11). "H NMR (360 MHz,
DMS8O-dg) 6 1.31 (t, }=7.17 Hz, 3 H) 1.38 (s, 9 H) 3.05 (5, 3 H) 2.79 (s, 3 H) 4.33 (q, J=7.23 Hz, 2 H)
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5.65 (dd, J=7.72, 221 He, 1 H) 7.15 - 7.25 (m, 2 H) 746 (dd, #=8.64, 2.39 Hz, | H} 7.52{(d, I=2.57 Hz, |
H) 7.68 (d, J=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, J=1.84
Hz, 1 H).

[001812] N-(4-{(E)-2-{3-tert-Butyl-2-chloro-5-(2,4-dioxo-3 ,4-dihydro-2H-pyrimidin-1 -yl)-phenyl}-
vinyl} -phenylmethanesulfonamide (compound IB-L1-1.12), " NMR (300 MEz, DMSO-dg) § ppm
149 (5, 9 H)Y3.02 (5, 3 ) 5.69 (d, =772 Hz, 1 1) 7.22 (m, 3 H) 7.41 (d, =221 Hz, 1 H} 7.51 (4,
J=16.18 Hz, 1 H) 7.59 (4, I=8.82 Hz, 2 ) 7.78 (d, }=2,21 Hz, | H} 7.80 (d, J=8.09 Hz, 1 H} 8.90 (s, 1 H)
11.47 (s, 1 H).

[801813] 2-{(B)-2-[34ert-Butyl-5-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-y})-2-methoxy-phenyl}-
vinyl}-5-methanesubfonylamino-N N-dimethyl-benzamide (compound IB-Li-1.14). "H NMR (300 MHz,
DMSO0-de) 6 1.37 {5, 9 F) 2.76 (s, 3 H) 3.03 (5, 3 H) 3.05 {5, 3 H) 3.76 (5, 3 H) 5.64 {dd, J=7.91, 1.65 Hz,
FHY6.95(d, 1655 Hy, 1 H) 7.02(d, F=2.21 He, TH) 7.17- 7.25 {m, 2 H) 7.27 (dd, }=8.64,239 Hz, 1
H) 748 (4, =257 Hz, L 1) 7.74 (4, I=8.09 Hz, 1 H) 7.82(d, J=8.82 Hz, 1 H) 10.03 (s, L H) 1139 -11.43
{m, 1 5

[001814] 2-{(E)-2-[3-tert-butyl-5-(2,4-dicxo-3,4-dikydro-2H-pyrimidin-1-yI)-2-methoxy-phenyl]-vinyl}-
5-methanesulfonylamino-N-methyl-benzamide (compound IB-L1-1.17). 'H NMR (300 MHz, DMSC-ds)
G138 (5, 9 H)2.77(d,J=441 Hz, 3D 3.06 (5, 3 H)3.77 (5,3 H) 5.64 (dd, J=7.72, 1.84 Hz, 1 H) 7.16 -
733 (m, 5 H) 7.43 (d, J=0.21 Hz, 1 H) 7.73 {d, J=7.72 Hz, 1 H) 7.84 (4, J=8.46 Hz, 1 1} 8.37 {q, }=4.41
Hz, 1 H) 10.00 (s, 1 FI) 11.40 (d, J==1.84 Hz, 1 H). _

[801815) 2-{(E)-2-[3-tert-butyl-5-(2,4-dioxo-3,4-dinydro-2H-pyrimidin- 1 -y])-2-methoxy-phenyl}-vinyl}~
N-(1,1-dioxo-tetrahydro-1lambda*§*-thiophen-3-yi)-5-methanesulfonylamino-N-methyi-benzamide
(compound IB-L.1-1.18), "H NMR (300 MHz, DMS0-dg) & 1.37 (5, 9 H) 2.17 - 2.47 (m, 2 F) 2.70 (5, 3
HY3.06(s,3H)3.15-331 (m, 2H) 336-3.51 {(m, 2H) 3.77 (5, 3 H) 537 (dt, J=17.74, 8.96 Hz, 1 H)
5.65(dd, J=7.91,2.02 Hz, 1 H) 6.93 (d, J=16.18 Hz, 1 H} 7.05 (d, J=2.21 Hz, 1 H{) 7.19 - 7.35 (in, 3 H)
7.50 (d, J=2.57 Hz, 1 H) 7.76 {d, J=8.09 Hz, 1 H) 7.87 (d, F=8.82 Hz, 1 H) 10.04 (s, 1 1) 11.38 (d, J=2.21
Hz, 1 H).

[901816] N-(4-{(E)-2-[3 tert-butyl-5-(5-chloro-2,4-diox0-3,4-dihydro-2H-pyrimidin-1-y1)-2-methoxy-
phenyl}-vinyl}-phenyl)-methanesulfonamide (Compound IB-L1-1.28). "H NMR (300 MHz, DMSO-D6)
Sppm .31 (s, THYST77 (s, L E[) 7.53 (4, /~8.09 Hz, 1 H} 7.23 (d, f=R48 Hz, L ) 7.17(d, J=2.57 Hz, |
H) 7.06 (4, J=8.82 Hz, 2 ) 7.01 (d, J=2.57 Hz, 1 H} 6.53 - 6.71 (m, 2 ) 5.56 {d, =772 Hz, 1 H)3.81
(5,3H)2.96 (5,3 H) 1.35 (5, 9 H)

[801817] 2-{(E)-2-[3-tert-butyl-5-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-y1}-Z-methoxy-phenyl]-vinyi}-
5-methanesulfonylamino-benzamide (compound IB-L1-1.21). TH NMR (300 MHz, DMSO-dg) 5 1.38 (s,
SH}3.07(5,3H)3.78 (5, 3F) 5.64 (d, J=7.72 Hz, 1 H) 7.18 - 7.34 (m, 5 H) 743 (d, =221 Hz, 1 )



7584(s, 1 ) 7.73 (4, 3=7.72 Hz, 1 H) 7.84 (d, J=8.46 Hz, | H} 7.93 (5, 1 H).
[061818] N-(3-(azetidine-1-carbonyl)-4-{(F)-2-[3-tert-butyl-5-(2,4-dioxo-3 A-dihydro-2H-pyrimidin-1-
vi)-2-methoxy-phenyl]-vinyl}-phenyl)-methanesulforamide (compound (compound IB-L.1-1.22}. H
NMR (300 MHz, DMSO-dg) 8 1.38 (5, 9 H)3.07 (5, 3 H) 3.78 (5, 3 H} 5.64 (d, J=7.72 Hz, 1 H} 7.18 -
734 (m, 5 H) 743 (4, J=221 Hz, L H) 754 (5, 1 H) 7.73 {4, J=7.72 Hz, | H) 7.84(d, =846 Hz, 1 )
793 (s, 1 H}.
(6018197 2-{(E)-2-[3-tert-butyl-5-(2,4-dioxo-3,4-dibydro-2H-pyrimidin-1-y1)}-2-methoxy-phenyl}-viny!} -
5-methanesulfonylamine-N-{2-methoxy-ethyl)-N-methyl-benzamide (compound IB-L1-1.24). "H NMR
(300 MHz, DMSO-dg) 8 1.40 (s, 9 H) 2.81 (5, 3 1) 3.07 (5, 3 H) 3.23 (5, 3 F) 3.29 (£, J=533 Hz, 1 H)
3,39 (1, F=4.96 Hz, | H)3.62 (, J=4.78 Hz, 2 H)3.82 (s, 3 H) 5.68 (d, I=8.09 Hz, 1 H}8.96 - 7.07 (m, |
HY7.09-7.17 (m, 1 H) 7.23 - 738 {m, 3 ) 7.49 (44, }=16.55,2.57 Hz, 1 E} 7.71 - 7.76 (m, 1 H) 7.83 -
794 (m, 1 H).
[001820] N-(4-{(E)-2-[3-tert-butyl-5-(2,4-dioxo-3 4-dibydro-2H-pyrimidin-1-yl}-2-methoxy-phenyl]-
vinyl}-3-isopropoxymethyl-phenyl)-methanesulfonamide (compound IB-L1-1.25}, "H NMR (300 MHz,
DMSO-dg) 8 1.16 (d, J=5.88 Hz, 6 H) 1.38 (s, 9 H} 3.01 (5, 3 F) 3.69 (dt, I=12.13, 6.07 Hz, 1 H)3.79 (5,
3H)4.59 (s, 2 H) 5.65 (dd, J=7.91, 2.02 Hz, 1 H) 7.13 - 7.29 (m, 4 1} 7.32 - 7.40 (m, 1 H) 7.59 (d,
=257 Hz, 1 H) 7.75 (4, J1=8.09 Hz, 2 H) 9.86 (s, 1 H) 11.43 (¢, J=1.84 Hz, 1 H).
[681821] N-[4-{(E}2-[3-tert-butyl-5+(2, 4-dioxo-3,4-dihydro-2H-pyrimidin-1 -y1)-2-methoxy-phenyl}-
vinyl}-3-(pyrrofidine-1-carbonyl)-phenyl}j-methanesulfonamide (compound IB-L1-1.27). ' NMR (300
MHz, DMSO-ds) 8 1.37 (5, 9 H) 1.73 - 1.89 (m, 4 H) 3.03 - 3.12 (m, 5 H) 3.51 {1, J=6.80 Hz, 2 H) 3.76 {5,
3H)5.64 (dd, J=7.91,2.02 Hz, 1 H) 6,99 - 7.06 (m, 1 H) 7.08 (d, J=2.21 Hz, 1 H} 7.19 - 7.31 (m, 3 H)
746 (d, J=2.57 Hz, 1 1) 7.75 (d, J=8.09 Hz, 1 H) 7.82 (4, I=8.82 Hz, 1 ) 10.01 {5, 1 H) 1141 (4, }=2.21
He, 1 H).
B01822] N-[4-{(E)-2-[3-tert-butyl-5-(2,4-djoxo-3,4-dihydro-2H-pyrimidin-1 -y} }-2-methoxy-phenyl}-
vinyl}-3-(3-hydroxy-azetidin- |-ylmethyD-phenyl}-methanesulfonamide (compound 08~L1-1.29). 'H
NMR (306 MHz, DMSO-dg) 8 1.38 (s, 9 H) 2.78 - 2.85 (m, 2 H) 2,99 (5, 3 H)} 3.50 - 3.58 (m, 2 H} 3.71 (s,
2H 379 (s, 3 ) 4,15 (td, J=12.41, 6,07 Hz, 1 H} 5.29 (d, =625 Hz, 1 H) 5.66 {d, F=8.09 Hz, 1 H) 7.10
<718 (m, 2 H) 7.20 (¢, J=2.21 Hz, 2 H) 7.35 - 7.42 (ra, } H) 7.63 (d, }=2.57 Hz, | H) 7.69 (d, }=8.46 Hz,
TH)7.76 (4, 7=7.72 Bz, 1 H)Y9.78 (5, 1 H) 11.42 (s, 1 H).
1601823} N-{4-{{E}-2-[3-tert-Butyl-5-(2,4-dioxo-3,4-dihydro-2H-pyrimidin~-1-y1}-2-methoxy-phenyil-
viryl}-3-pyrrolidin- 1 -yimethyl-phenyl)-methanesulfonamide (compound IB-L1-1.33). '"H NMR (500
MHz, DMSO-dg) 8 1.40 (5,9 H)y 1.72 - 1.95 (m, 4 H) 2.84 (5,2 1) 2.88 - 2.98 (m, 2 H) 3.01 (5, 3 H} 3.81
{s,3H)3.86-4.23 (m, 2 H)y 5.63 (d, =781 Hz, 1 H) 7.17 (d, J=15.63 Mz, 1 ) 721 - 7.28 (m, 2 H) 7.32
~7.38 (i, LHY 747 (d, J=16.11 Hz, 1 H} 7.53-7.59 (m, I H) 7.61 (d, J=7.81 Hz, 1 H} 7.70 (4, }=6.35
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Hz, 1H)9.42 (s, 1 H) 10.88 (s, 1 H).

[D01824) N-(4-{Zy2-[3~tert-Butyl-5-(2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-y})-2-methoxy-phenyl]-
vinyl}-phenyl)-methanesulfonamide (compound IB-L1-1.34 "H NMR (300 MHz, DMSO-D6) 8 ppm
1131 (s, 1 H)9.77 (s, 1 ) 7.53 (d, J=8.09 Hz, 1 H) 7.23 (d, /=8.46 Hz, 2 H) 7.17 (d, ./=2.57 Hz, 1 H)
7.06 (d, /=8.82 Hz, 2 1) 7.01 (d, /=257 Hz, 1 H) 6.53 - 6.71 (m, 2 H) .56 (4, 772 Hz, 1 H)3.81 (5, 3
H)2.96 (s, 3H) 135 (s, 9 H)

[901825]) N-{4-((3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- 1 (ZH)-yhphenyethynylphenyl)-
methanesulfonamide (compound TA-L2-1.1). 'H NMR (300 MHz, DMSO-d6) 8 ppm 1.30 (s, 9 H) 2.72
(t, J=6.43 Fz, 2 H) 3.06 (5,3 11) 3.82 (t, J=6.62 Hz, 2 H) 724 {d, J=8.82 Hz, 2 F} 7.33 (5, 1 H) 7.39 (d,
J=1.47 Hz, 2 H) 7.54 (d, j=8.82 Hz, 2 H) 10.08 (s, I H) 10.40(s, 1 H)

[001826] N-(4-{(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-yD)phenylethyny)-3-methyl-
phenylymethanesulfopamide (compound IA-L2-1.2). "H NMR (300 MHz, DMSO-d6) & ppm 1.30 (5, 9
H) 2.44 (s, 3 H) 2.72 (t, }=6.62 Hz, 2 H)3.05 (5,3 H) 3.82 (1, J=6.62 Hz, 2 H} 7.07 {dd, }=8.46, 147 Hz,
TH) 713 (5, 1 H) 733 (5, 1 H) 7.39 (d, J=1.47 Hz, 2 H) 748 (d, J=8.09 Hz, ] H} 9.98 (5, 1 H} 1040 (s, 1
Hy

[{861827] 1-(3-tert-butyl-4-methoxy-5-(phenylethynyl)phenyldibydropyrimidine-2,4(1H,3H)-dione
(compound FA-L2-1.4). "H NMR (300 MHz, DMSO-ds) § ppm 1.36 (s, 9 H) 2.70 (t, J=6.62 Hz, 2 H) 3.78
(t, J=6.43 Hz, 2 H) 4.07 (s, 3 H) 7.27 (d, =257 Hz, 1 H) 7.38 (d, /=257 Hz, 1 H) 7.41 - 7.49 (m, 3 H)
755 -7.63 (m, 2 ) 10.37 (5, 1 H.

[001828] N-(3-((3-tert-butyl-5-(Z,4-dioxotetrahydropyrimidin-1 (2ZH)-y1}-2-methoxyphenyl)
cthynyl)phenylymethanesulfonamide {(compound 1A4-L2-1.7). TH NMR (300 MHz, DMSO-d6) 8 ppm 1.36
(5,9 H) 2.70 (t, J=6.62 Hz, 2 ) 3.04 (s, 3 H) 3.78 (t, J=6.62 Hz, 2 1) 4.06 (s, 3 F} 7.23 - 7.35 (1, 3 )
7.35-746(m,3H)9.94 (s, 1 H) 1037 (s, 1 HD.

18018297 N-(4-({(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1 2 H}-yi)-2-methoxyphenyl) sthynyl)-
phenylimethanesulfonamide (compound A-L2-1.8). 'H NMR (300 MHz, DMSCO-dg) 5 ppm 1.35 (s, 9 H)
2,70 (t, J=6.62 Hz, 2 H) 3.06 (5, 3 H) 3.77 {t, /6,62 Hz, 2 H) 4.05 (5, 3 1) 7.25 {dd, J=5.52, 2.94 Hz, 3
H) 7.35 (d, J=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-buty(-5-(2,4-dioxotetrabydropyrimidin-1 (ZH)-yi}-Z-methoxyphenyl) ethynyl}-2-
methylphenylimethanesulfonamide (compound 1A-L2-1.10). "H NMR (300 MHz, DMSO-d6) 8 1.35 (s, 9
H)2.32 (5,3 F) 2.70 (t, J=6.62 Hz, 2 ) 3.03 (5, 3 H) 3.78 (¢, J=6.62 Hz, 2 H) 4.06 (s, 3 H) 7.26 (d,
J=2,5THz, 1 Hy 732 - 744 (, 3H) 748 (5, 1 H)9.23 (5, L H) 10.37 (5, L H}

6818311 N-(4-((3-tert-butyl-5-(2,4-dloxotetrahydropyrimidin-1 2H)-yl)-2-methoxypheny!) ethynyl)-3-
ethylphenylmethancsulfonamide (compound YA-L2-1.11). "H NMR (300 MHz, DMSO-dg) 8 ppm 1.15 -
1.28 (m, 3 H) 1.36 (s, 9 H) 2.70 (t, J=6.62 Hz, 2 ) 2.81 (q, /=7.72 Hz, 2 1) 3.05 (5, 3 H} 3.78 (t, /=6.62
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Hz, 2 H) 4,04 (5,3 H) 7.10 (3d, /=8.27, 2.02 Hz, 1 H) 7.14 (5, 1 H) 7.25 {d, =2.57 Hz, 1 H} 7.35 (¢,
J=2.21 Hiz, 1 H) 7.50 (d, /=8.09 Bz, 1 1) 10,01 (5, 1 H) 1036 (3, 1 H).

[001832] N-(4-((3-tert-butyl-5-(2 4-dioxctetrahydropyrimidin- 1 (2ZH)-yl)-2-methoxyphenyl) ethyny}-3-
fiuoropheny!jmethanesulfonamide (compound 1A-£2-1.12). 'H NMR (300 MHz, DMSO-dg) & ppm 1.35
(s, 9 H) 2.70 (1, J=6.62 Hz, 2 1) 3.13 (s, 3 1) 3.78 (1, J=6.62 Hz, 2 F) 4,05 (5,3 1) 6.98 - 7.20 (m, 2 H)
7.28(d, J=2.57 Hz, 1 H) 7.36 {d, /=2.57 Hz, 1 H) 7.61 (t,/=8.27 Hz, 1 H) 10.37 (5, 2 H}.

[001833] N-(4-{(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- 1{2ZH)-y)-2-methoxyphenyl) ethynyl)-2-
fluoraphenymethanesulfonamide (compound YA-L.2-1.13). "H NMR (300 MHz, DMSC-ds} & ppm 1,35
(s, 9 2.70 (1, 7=6.62 Hz, 2 H) 3.10 (5, 3 H) 3.78 (t, J=6.62 Hz, 2 Hy4.05 (5, 3 H) 7.28 (d, I=2.57 Hz, |
H)7.38(d, J=2.57Hz, 1 H) 7.42-7.61 (m, 3 H}9.89 (s, 1 H) 1038 (5, 1 HI).

[801834] N-(4«{(B-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- 1{2H)-yl}-2-methoxyphenyl) ethynyl}-3-
chlorophenyDmethanesuifonamide (compound TA-L2-1.14). 'H NMR (300 MHz, DMSO-de) § ppm 1.35
(s, 9 H}2.70 (1, 7=6.62 Hz, 2 F) 3.12 (5, 3 H) 3.78 (1, }=6.80 Hz, 2 H) 4.07 (s, 3 H) 7.21 {dd, J=8.46, 2.21
Hz, | Hy 7.28(d, J=2.57 Hz, 1 H) 736 {dd, }=4.60,2.39 Hz, 2 H) 7.67 (d, I=8.46 Hz, L H} 1032 (s, 1 H)
10.37 (s, 1 HD.

[001835] N-(4-((3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1 (2H)-y)-2-methoxypheny!) ethyuyl)-2-
chlorophenylmethanesulfonamide {compound YA-L2-1.15). TH NMR (300 MHz, DMSO-d6) & ppm 1.35
(s, 9 H) 2.70 (¢, J=6.62 Hz, 2 H) 3.10 (s, 3 H) 3.78 (1, }=6.62 Hz, 2 H) 4.06 (s, 3 H) 7.29 (d, }=2.94 Hz, 1
HY 739 (d, =257 He, L H) TAR - 759 (mn, 2 1) 7.75 (s, 1 H) 9.65 (5, 1 H) 1038 (s, 1 H)

[001836] N-(4-{(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1{2ZH)-yB-2-methoxyphenyl) ethynyl}-3-
methoxypheny{)methanesulfonamide (compound 14-£2-1.16). "H NMR (300 MHz, DMSO-ds) § ppm
135¢s, O H) 2,63 -2.76 (m, 2H)Y3.08 (5,3 H) 3.77 (£, J=6.80 Hz, 2 H} 3.82 (5, 3 H} 4.08 (5, 3 H} 6.79 -
6.89 (m, 1 H)6.91(d, J=1.84 Hz, 1 H) 7.22 {d, J=2.57 Hz, 1 H) 7.30 (d, =094 Hz, 1 H) 745 (d, }=8.46
Hz, 1 H) 1006 (s, 1 H)Y 1835 (s, 1 H).

8618377 N-(4-((3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-y1)}-2-methoxyphenyl) ethynyl)-2-
(triftyoromethoxy)phenylmethanesulfonamide (compound 1A-L2-1.17). "H NMR (3060 MHz, DMSO-dg)
S ppm 1.35 (s, 9 H) 2.70 (t, J=6.62 Tz, 2 M} 3.13 (5, 3 M} 3.78 (t, J=6.62 Hz, 211) 4.65 (5, 3 H} 7.29 (d,
F=2.87 Hr, 1 Hy 740 (d, J=2.57 Hz, 1 B) 7.52 - 7.6% (m, 3 H) 10.06 (s, 1 H) 1038 (5, 1 F}.

[601838] N-(4-{(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-H{2H)-yI)}-2-methoxyphenyl) ethynyl)-2-
{trifluoromethylphenyDmethanesulfonamide (compound LA-1.2-1.19), 'H NMR (300 MHz, DMSO-dg) &
ppm 135 (s, 9 E) 2,72 (d, J=6.62 Hz, 2 H) 3.09 (8,3 1) 3.78 (5, 2ZE) 4.06 (s, 3 EH) 7.29 (s, 1 H) 741 (5, 1
H)7.57-7.73 (m, 1 ) 7.80 - 7.94 (m, 2 1) 9.62 (s, 1 H) 10.38 (5, 1 H).

[DBI83D] N-(4-{(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-y1)-2-methoxyphenyl) ethynyi)-2-
fluoro-5-methylphenylmethanesulfonamide {compound TA-L2-1.28), "H NMR (300 MHz, DMSO-D6) §
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ppm 1.36 (s, 9H) 2,45 (5, 3H) 2.71 (1, J=6.43 Hz, 2 H) 3.08 (s, 3 H} 3.78 (1, J=6.62 Hz, 2 H} 4.05 (5, 3 H)
7.28 (d,3=2.57 Hz, 1 ) 7.36 (d, 1=8.09 Hz, 1 H}7.39 (d, =2.57T Hz, 1 H) 747 (d, J=11.03 Hz, 1 H) 9.80
(s, 1 H) 1037 (s, 1 H)

[601848] N-(4-{(3-tert-buiyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-yl)-2-methoxyphenyl) ethynyl)-3-
chloro-2-fluorophenyimethanesulfonamide (compound IA-L2-1.21). "H NMR (300 MHz, DMSO-dq) 8
ppm 1.36 (s, 9H) 2.71 (t, J=6.43 Hz, 2 H) 3.14 (s, 3 H) 3.78 (1, J=6.62 Hz, 2 H) 4.08 (5, 3 H) 7.31 (d,
=294 Hz, 1 H) 7.39 - 7.46 (m, 1 H) 748 (d, J=7.72 Hz, 1 ) 7.51 - 7.61 {m, 1 ) 10.15(s, 1 H) 1038 (s,
1 H).

{081841] N-(4-((3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(ZH)-y1)-2-methoxypbeny(} ethyuyl}-2~
fluoro-5-(trifluoromethylphenylmethanesulfonamide {compound YA-L,2-1.22). "H NMR (360 MHz,
DMSEO-D6) 6 ppm 1.35 (8, 9 ) 271 {t, =662 Mz, 2t 3.17 (5,3 H) 3.78 (1, =643 Hz, 2 H) 4.03 (5, 3
H) 7.32(d, J=2.57 Hz, ) 737 (d, J=2.21 Hz, } FI} 7.83 {d, I=7.72 Hz, 1 H) 7.88 (d, }=10.66 Hz, 1 H)
10.27 (5,1 H3 1038 (s, 1 H)

{061842] N-(6-((3-tert-buty!-5-(2,4-dioxotetrahydropyrimidin-1(2H-yD-2-methoxyphenyl} ethynyl)-5-
methylpyridin-3-yDmethanesulfonamide (compound JA-L.2-1.24). YH NMR (300 Mz, DMSO-dg) 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 F) 4.07 (s, 3 H) 7.30 (d, J=2.57
Hz, L H)741(d, /=257 Hz, T H) 7.55 (s, 1 H} 829 (s, 1 H} 10.24 (5, 1 ) 10.38 (5, 1 H}.

16018431 N-(5-((3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-v1)-2-methoxyphenyl) ethynyi)-
pyridin-2-yhmethanesulfonaride 2,2,2-trifluoroacetate (compound 14~£2-1.26). "H NMR (300 MHz,
DMSO-dg) 8 ppm 1.35 (5, 9 H) 2.70 (t, J=6.62 Hz, 2 H) 3.78 {t, /=6.80 Hz, 2H} 4.05 (5, 3 H) 7.01 (4,
J=882 Hz, V) 7.27 (4, 257 He, L H) 7.37 (4, J=2.57 Hz, 1 H) 7.93 (dd, /=8.82, 2.21 Hz, 1 H) 8.50
(s, 1 H)10.37 (s, 1 H) 10.93 (s, 1 ).

10081844] NA{4~((3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-y1}-2-methoxyphenyl} ethynyl)-
naphthalen-1-y)methanesulfonamide {compound 1A-L.2-2.1). "H NMR (300 MHz, DMS0-dg) 6 ppm
1.39 (5,9 H) 2.73 (£, J=6.62 Hz, 2 H) 3.08 (s, 3 H) 3.82 (t, J=6.62 Hz, 2 H) 4.13 (5, 3 H) 7.32 (d, }=2.57
Hz, | H) 7.55{d, J=2.57 Hz, 1 ) 7.58 (d, §=7.72 Hz, 1 B) 7.72 (m, 2 H} 7.87 (d, J=7.72 Hz, 1 H) B.35 (4,
F=8.82 Hz, 1 H) 8.41 (d, 7=8.09 Hz, 1 1) 9.99 (s, 1 H) 10.39 (s, 1 H).

[001845] N-{4-((3-tert-butyl-5-(2,4-dioxo-3,4-dilivdropyrimidin-1 (2H)-y1)-2-methoxyphenyl) ethynyl}-3-
methylphenyimethanesulfonamide {compeund 18-1.2-1.1}, "H NMR (300 MHz, DMSO-D6) § ppm 1.36
(5, 9H) 246 (s, 3 1) 3.05 (5,3 1) 4.05 (5, 313) 5.64 (d, =7.72 Hz, 1 H} 7.09 (dd, J=8.27, 2.02 Hz, | H)
T4 (s, LHY7.31(d, 3=2.57 Hz, LHY 7.51 (m, 2 H) 7.73 (d, J=7.72 Hz, 1 H) 10.00 (5, 1 H) 11.42 (s, 1 1T}
{601846} N-(4-((3-tert-butyl-5-(2,4-dioxo-3,4-dibydropyrimidin- L{ZZH)-y1)-2-methoxyphenyl} sthynyl)-3-
chlorophenyl)methanesulfonamide (compound IB-L2-1.2) 'H NMR (300 MHz, DMS0-D6) § ppm 1.36
(s, 9 B)3.12 (s, 3 ) 4.11 (s, 3 FI) 5.65 (dd, J=7.91, 2.02 Hz, 1 H) 7.22 (dd, }=8.46, 2.21 Hz, 1 1) 7.34 (4,
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=257 Hz, 1 H) 7.36 (d, J=2.21 Hz, 1 H) 7.50 (d, J=2.57 Hz, 1 H) 7.68 (d, J=8.82 Hz, 1 H) 7.74 (d,
J=8.09 Hz, 1 H) 10.33 (s, 1 H) 11.42 (d, J=1.84 Hz, 1 H)

[001847] N-(4-{(3-tert-butyl-5-(2,4-dioxe-3,4-dihydropyrimidin- L QH)-y1)-2-methoxyphenyl) ethynyl}-2-
flaoro-S-methylpheny!methanesulfonamide (compound EB-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 (5, 3 H) 5.65 (dd, J=7.91,2.02 Hz, 1 H) 7.36 (m, 2 H)
7.48 (d, }=10.66 Hz, 1 H) 7.53 (d, J=2.57 Hz, L 1) 7.74 (d, F=7.72 Hz, 1 H)9.81 (s, 1 FI) 11.43 (d, J=1.84
Hz, 1 H)

[681848] N-(4-((3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin- 1 2H)-y1)-2-methoxyphenyl} ethynyi)-
2,6-difluorophenylimethanesulfonamide (compound IB-L2-1.4). "H NMR (300 MHz, DMSO-D6) 8§ ppm
136 (5, 9 H)3.10 (s, 3 4.30 (5,3 H) 5.66 (dd, I=7.72, 2.2  Hz, 1 H) 737 (d, F=2.57 Hz, 1 H} 7.46 -
7.58(m, 3 H) 774 (4, F=8.09 Hz, 1 H) 0.74 (5, L H} 11.44 (d, J=1.84 Hz, 1 )

[661849] N-(4-((3-tert-butyl-5-(2,4-dioxo-3,4-dibydropyrimidin-1{2H)-y1)-2-methoxyphenyl) ethyny-2-
fluoro-5-(riflucromethylphenylmethanesulfonamide (compound ¥B-L2-1.5). 'H NMR (300 MHz,

Hez, 1 H) 7.50 (d, 5=2.57 Hz, 1 H) 7.74 (d, }=8.09 Hz, 1 ) 7.83 {d, }=7.72 Hz, 1 H) 7.89 (d, }=10.66 Hz,
1H; 1028 (s, 1 HY 1143 (4, J=1.84 Hz, 1 H)

[B01850] N-(4-«((3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin- L{2H)-y}-2-methoxyphenyl) ethynyl}-3-
hydroxyphenyl)fiethanesulfonamide (compound IB-L2-1.6). "H NMR (300 MHz, DMSO-d¢) & ppm
1.36 (s, 9 B) 3.04 (s, 3 H) 4.12 (5, 3 H} 5.64 (dd, /=7.72,2.21 He, 1 H) 6.68 (dd, J=8.46, 2.21 Hz, 1 1)
6.88 (d, /~1.84 Hz, 1 H)7.26 (d, /=2.57T Hz, 1 H) 7.35(d, /=846 Hz, 1 }) 7.41 (d, /=257 Hz, 1 H) 7.73
(4, =7.72 Hz, 1T HY9.97 (s, 1 )} 10.30 (s, 1 ]} 1141 {(d, /=2.21 Hz, 1 H).

[601851] methy] 2-((3-tert-butyl-3-(2,4-dioxo-3,4-dihydropyrimidin-1(2H}-y1)-2-methoxyphenyl)-
ethynyl)-5-(methylsulfonamido)benzoate (compound IB-L2-1.7). 'H NMR (300 MHz, DMSO-ds) & ppm
137(s, 9 ) 3.09 (s, 3 H) 388 (5,3} 4.11 (5,3 H) 5.65(dd, }=7.72,2.21 Hz, | ) 732 (d, J=2.57 Hz, |
H)7.46 (m, 2 B) 7.74 (m, 3 HY 1030 (s, 1 H) 11.42 (4, F=1.84 Hz, | K).

1081852] N-(6-{(3-tert-butyl-5-(2,4-dioxo-3 4-dihydropyrimidin- 1 2H)-v1)-2-methoxyphenyl) ethynyl)-
pyridin-3-yhmethanesuifonamide (componnd I8-L2-1.8), 'H NMR (300 MHz, DMSO-de) & ppm 1.36 (s,
GH)3.13 (s, 3 H}4.11 (s, 3 H) 5.65 (dd, =7.91, 202 8z, 1 H) 7.35 (d, J=2.57 Hz, 1 H) 7.53 (4, /=~2.57
Hz, 1 H) 7.66 (d, /=147 Hz, 2 H) 775 (&, J=7.72 Hz, 1 H) 845 (s, 1 ) 1033 (5, 1 H) 11.43 (4, /=1.84
Hz, 1 H).

601853} N-(5-{(3-tert-butyl-5~(2,4-dioxo-3,4-dihydropyrimidin-1{2H)-y1}-2-methoxyphenyl) ethynyl)-
pyrazin-2-yljmethanesulfonamide (compound IB-L2-1.9). "H NMR (300 MHz, DMSO-dg) 8 ppm 1.37 (5,
SHY338(s, 3 Hy4.12 (s, 3 H) 5.65 (dd, /=8.09, 2.21 Hz, 1 H) 7.38 (d, /=2.94 Hz, 1 H) 7.55 (4, J=2.57
Mz, V) 7.75(d, /=772 Hz, 1 H) 832 (s, L H) 8.62 (4, /=147 He, 1 H) 1143 (5,2 HD.
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[001854] N-(3-tert-butyl-4-((3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin- 1 (2H)-y1)-2-methoxy-
phenyhethynyl)phenyDmethanesulfonamide (compound IB-L2-1.10). "H NMR (300 Mz, DMSO-ds) §
ppm 1.37 (s, 9 H) 1.49 (s, 9 H)3.06 (5, 3 H) 4.08 (s, 3 H) 5.64 (d, /=7.72 Hz, 1 H) 7.13 (dd, /=827, 2.02
Hz, 1 H) 7.30 (dd, J=6.80, 2.39 Hz, 2 H) 743 (4, /=2.57 Hz, 1 H) 7.56 (¢, /=8.09 Hz, 1 H) 7.74 (d,
J=8.00 Hz, 1 H) 10.01 (s, 1 H) 11.41 (5, 1 H).

[001855] N-(4-((3-tert-butyl-5-2,4-dioxo-3 4-dihydropyrimidin- L2 Hy-yD-2-methoxyphenyl} ethynyl)-3-
(morpholine-4-carbonyl)phenyljmethanesulfonamide (compound I8-L.2-1.11}. 'H NMR (3006 MHz,
DMSO-dg) § ppm 136 (5, 9 1) 3.11 (s, 3 H) 3,19 (¢, 3=4.92 Hz, 2 H) 3.50 (t, J=4.95 Hz, 2 H) 3.65 (m, 4
M) 4.01 (s, 3 H) 5.65 (dd, 7=7.91, 2.02 Hz, 1 H) 7.13 (4, J=1.84 Hz, 1 H) 7.29 (m, 2 1) 7.42 (d, =2.57
He, 1 H) 7.62 (d, I1=8.82 Hz, 1 H) 7.75 (4, J=8.09 Tz, 1 H) 10.28 (5, 1 H) 11.43 (d, J==1.56 Hz, 1 H).
{001856] N-(2-{(3~tert-butyl-5-(2, 4-dioxo-3,4-dihydropyrimidin- 1{2H}-y1)-Z-methoxyphenyl) ethynyi)-5-
(methylsulfonamido)phenyljacetamide (compound IB-1.2-1.12). "H NMR (300 MHz, DMSO-dg) 8 ppm
136 (s, 9H)2.10 (5,3 H)3.07 (5,3 H) 4.08 (s, 3 H) 5.66 (dd, J=7.72, 2.21 Hz, 1 H) 7.04 {dd, J=8.46,
221 Hz, TH}7.31(d, =284 Hz, 1 H) 7.53 (mn, 2 1) 7.67 (s, 1 11} 7.73 (d, J=8.09 Hz, 1 H) .50 (s, | H)
10.13 (s, L H) 11.44 (d, =2.21 Hz, 1 H).

[001857] N-(4-((5-(2,4-dioxo-3,4-dibydropyrimidin-1 (2H)-v1)-3~iodo-2-methoxyphenylethynyl)-3-
methylphenymethanesulfonamide (compound 18-1.2-1.15). "H NMR (300 MHz, DMSO-dg) § ppm 2.46
(s, 3H)3.06 (s, 3 H) 395 (s, 3 H) 5.65 (dd, I=8.09, 1.47 Hz, 1 H) 7.09 {dd, I=8.46, 2.19 Hz, 1 H)7.13 (d,
=184 He, 1H) 749 (4, J=8.46 Hz, L ) 7.67(d, 32 57T Bz, 1 H) 7.73 (d, I=7.72 Hz, 1 H) 7.94 (4,
=257 Hz, 1 H} 10,04 (3, 1 H) 1147 (d, I=1.26 Hz, 1 H).

§001858] N-(4-((3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin- 1 {2H}-y1-2-methoxyphenyl) ethynyl)-
naphthalen-1-yDmethanesulfonamide {(compound IB-L.2-2.1). "H NMR (300 MHz, DMSO-dg) 8 ppm
1.40 (s, 9 FI) 3.08 (s, 3 Y 4.17 (s, 3 ) 5.67 (dd, 1=7.91, 2.02 Hz, 1 H) 737 (d, }=2.57 Hz, 1 H) 7.58 (d,
J=772He, 1H) 7.71 (m, 3 H) 7.78 (d, J=8.09 Hz, 1 H) 7.88(d, J=7.72 Hz, 1 HI) 835 (4, J=8.46 Hz, 1 H)
842 (d, F=8,09 Hz, 1 H) 10.00 (s, ] H) 11.45 (4, J=1.84 Hz, 1 H).

[001859] 3-tert-butyl-3-(2,4-dioxotetrahydropyrimidin- 1 (2H)-yD-2-hydroxy-N-methyl-N-phenyl-
benzamide (compound IA-L3-1.1) "H NMR (300 MHz, DMSO-de) 8 1.27 (5, 9 H) 2.53 - 2.61 (m, 5 H)
3.28(t, =680 Hz, 2 H) 6.69 (d, J=2.57 Hz, | Hy 7.06 (4, J=2.57T Hz, 1 H) 7.16 - 7.25 (m, 3 ¥} 7.26 - 7.34
(m, 2 H) 1022 (s, 1 H) 10.32 (s, 1 H).

{0018606] 3-ert-butyl-5~(2,4-dioxotetrahydropyrimidin- [ ZH}vI}-2-hydroxy-N-methyl-N~{4-{methyi-
sulfonamido)phenylybenzamide (compound 1A-L3-1.2). 'H NMR (300 MHz, DMSO-de) 8 1.28 (5, 9 H)
2.57 (1, J=6.62 Hz, 2 H) 2.95 (5, 3 H) 3.35 - 3.45 (m, 5 H) 6.68 (d, I=1.10 Hz, T H} 7.08 (d, }=8.82 Hz, 3
H) 7.14 - 7.19 (m, 2 H) 9.76 (5, 1 FD) 10.21 (s, 1 H) 10.43 (s, 1 FD.

[601861] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- 1 {ZH)-yD)-2-hydroxy-N-phenylbenzamide
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(compound FA-L3-1.3). 'H NMR (300 MHz, DMSO d6) 5 139 (s, 9 H) 2.74 (t, J=6.80 Hz, 2 H) 3.79 (t,

1) 1039 (s, 1 H) 1045 (5, 1 H) 13.27 (5, 1 H).
[001862] 3-tert-butyl-5-(2,4-dicxotetrahydropyrimidin-1(2H)-yH-2-hydroxy-N-(4-(N-methyl
methylsulfonantido)phenylbenzamide (compound TA-L3-1.4). 'H NMR (300 MHz, DMSO-dg) 8 ppm
1.39 (s, 9 H) 2.74 (£, J=6.62 Hz, 2 H) 2.96 (5,3 H) 3.24 (s, 3 H) 3.79 (t, /~6.62 Hz, 2ZH) 738 - 7.49 (am, 3
H) 7.69 (d, /=8.82 Hz, 2 H) 7.90 (d, /=2.57 Hz, 1 H) 1839 (s, L ) 10.51 (5, L H) 13.21 (5, | H}.
[001863] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- 1{2H)-y1)-2-hydroxy-N-(3-(methylsulfon amido)
phenylybenzamide (compound YA-L3-1.5). "H NMR (300 MHz, DMSO-ds) § 1.39 (s, 9 H) 2.74 (t, J=6.62
Hz, 2 H)3.02(s, 3 H)3.79 (£, J=6.62 Hz, 2 H} 7.03 {d, I=7.72 Hz, 1 E} 730 - 747 (m, 3 H)} 7.54 - 7.62
{m, 1 H) 7.90 (d, }=2.57 Hz, 1 ) 9.86 (s, 1 H) 1039 (s, 1 H} 10.49 (s, 1 H) 13.20 (s, 1 H).
1061864] 3-tert-butyl-5-(2,4-dionotetrahydropyrimidin-1{2H)-y1}-2-hydroxy-N-(4-(2-methyl
propylsulfonamido)phenylbenzamide (compound IA-L3-1.7), "H NMR (300 MHz, DMSO-dg) § 1.00 (d,
F=6.62 Hz, 6 H) 1.39 (s, § H) 2.14 (ddd, =19.76, 13.14, 6.80 Hz, 1 H) 2.73 (t, J=6.62 Hz, 2 H) 2.98 (d,
=625 Hz, 2 3.78 (1, J=6.62 Hz, 2 H) 7.22 (d, J=8.82 Hz, 2 H} 740 {d, =221 Hz, 1 H) 7.59 (4, J=8.52
Hz, 2 H) 7.89 (d, =221 He, 1 H) 9.80(s, 1 H) 10.39 (s, 1 H) 10.43 (s, 1 H} 13.30 (5, 1 H).
[801865] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- 1 (2Hy-y1)-2-hydroxy-N-{4~(2,2,2-trifluoro
ethylsulfonamido)phenyl)benzamide {compound 1A-L3-1.9). "H NMR (300 MHz, DMSO-ds) § 1.39 (5, 9
H)2.73 (1, 1=6.62 Hz, 2 H) 3.78 (1, J=6.43 Hz, 2H} 4.52 (g, J=0.44 Hz, 2 H) 725 (d, =8 .82 Hz, 2 1))
7.40 (d, J=1.84 Hz, 1 1} 7.62 (d, J=8.82 Hz, 2 H) 7.89 {d, =221 Hz, 1 H) 10.39 {s, 1 H) 10.45 (4, I=2.57
Hz, 2 Hy 13.28 (s, 1 H).
[661866] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- 1 2H)-y1)-2-hydroxy-N-(4-(phenylsulfon-
amido)phenyl)benzamide (compound IA-L3-1.10), "H NMR (300 MHz, DMSO-dg) § 1.37 (5, 9 H) 2.72
t, J=6.62 Hz, 2 H) 3.76 (t, J=6.62 Hz, 2 H) 7.11 (d, =882 Hz, 2 H) 7.38{d, J=2.21 Hz, 1 H) 7.48 (d,
J=8.82 Hz, 2 H) 7.52 - 7.64 (m, 3 1) 7.76 (d, J=6.62 Hz, 2 ) 7.83 (d, }=221 Hz, 1 H) 10.29 (5, 1 1}
10.37(d, J=1.84 Hz, 2 1) 13.21 (5, 1 H).
[001867] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-y1)-2-hydroxy-N-(3-(methylsulfon-
amidomethy])phenyt)benzamide (compound 1A-L3-1.11). 'H NMR (300 MHz, DMSO-dg) § 1.39 (s, 9 H)
2,74 (1, J=6.62 Hz, 2 H) 2.89 (5,3 H) 3.79 {t, }=6.62 Hz, 2 H} 4.18 (d, J=6.62 Hz, 2 H} 7.18 (4, }=7.72
Hz, 1HY7.35-743 (m, 2 ) 7.37-7.66 (m, 3H)} 793 (4, =221 Hz, 1 H) 1039 (5, 1 N 1049 (5, 1 H)
13.27 (s, 1 H).
[601868] 3-tert-butyl-5-(2 4-dioxotetrahydropyrimidin-1 (2H)-y1}-2-hydroxy-N-(4-(phenyimethyl-
sulfonamido)phenylfybenzamide (compound YA-L3-1.12). 'H NMR (300 MHz, DMSO-de) 8 1.39 (5, 9 H)
2,74, J=6.80 Hz, 2 H) 379 (t, J=6.62 Hz, 2 H) 4.47 (8, 2 H) 7.22 (d, }=8.82 Mz, 2 H) 726 - 7.33 (m, 2
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H)734- 744 (m, 4 H) 760 (d, =882 Hlz, 2 H) 7.90 (d, J=1.10 Hz, 1 H) 9.87 (s, 1 1} 1039 (5, 1 1}
1044 (5, 1 H) 13.32 (5, 1 H).

[601865) 3-tert-butyl-N-(4-(3,5-dimethylisoxazole-4-sulfonamido)phenyl)-5-(2,4-dioxotetrahydro-
pyrimidin-1(2H)-y1)-2-hydroxybenzamide (compound TA-L3-1.13), 'H NMR (300 MHz, DMSO-dg) 8
138 (s, 9 H) 2.22 (5,3 F) 2.44 (5, 3 H) 2.73 (4, F=6.62 Hz, 2 H) 3.77 (1, ]=6.43 Hz, 2 H) 7.13 (d, =832
Hz, 2 1) 740 (8, 7=2.21 Hz, 1 H) 7.59 (d, }=8.82 1z, 2 H) 7.87(d, }=1.84 Hz, 1 1) 10.38 (s, L H) 10.40
(s, VD) 10,45 (s, 1 F) 13,19 (5, L HJ.

[001878] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1{ZH}-y1)-2-hydroxy-N-(4-(2-morpholino
ethylsulfonamido))phenylibenzamide (compound IA-1.3-1.14]), 'H NMR (300 MHz, DMSO-dq) § 1.39 (5,
9H)2.25-2,37 (m, 4 HY2.63 - 2.81 (m, 4 H) 3.20 - 3.29 (m, 2 H) 3.44 - 3.53 (1, 4 H) 3.78 (1, J=6.80 He,
2H) 7.25(d, }=8.82 Hz, 2 1) 7.40 (d, J=2.21 Mz, 1 }) 7.59 (d, }=9.19 Hz, 2 H) 7.89 (d, J=2.57 Hz, 1 H)
983 (s, 1H) 10.39 (s, 1 H) 1044 (s, 1 H) 1330 (s, 1 H).

[601871] 2-(4-(3-tert-butyl-5-(2,A-dioxotetrahydropyrimidin-1(2H)-yi}-2-hydroxybenzamido) phenyl)-
acetic acid (compound FA4-L3-1.15), YHONMR (300 MHz, DMSO-dg) 8 1.39 (5, SH) 2.73 (4, J=6.62 1z, 2
H)3.57 (5,2 B) 3.78 (t, J=6.80 Hz, 2 H) 7.28 (d, J=8.46 Hz, 2 ) 7.35 (d, I=0.74 Hz, 1 H) 7.58 (d, J=8.46
Hr, 2HY 790 (s, 1 H) 10.38 (s, 1 H) 10.44 (s, 1 H) 12.34 (5, 1 ) 1331 (5, 1 H).

[001872] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- 1 (2H)-y)-2-hydroxy-N-(4-(N-methyl
sulfamoyimethyphenyljbenzamide (compound TA-L3-1.16). "HONMR (300 MHz, DMSO-dg) 5 2.50 (s,
9 H) 2.58 (d, F=5.15 Hz, 3 H) 2.74 (¢, }=6.80 Hz, 2 H) 3.79 (¢, 1=6.62 Hz, 2 H) 4.33 {5, 2 H) 6.95 (q,
=418 Hz, 1 H) 7.36 - 7.44 (m, 3 ) 7.66 (d, J=8.82 Hz, 2 H) 7.91 {d, J=2.21 Hz, 1 1) 10.35 (s, 1 H)
10.49 (s, 1 H) 13.25 (s, 1 H).

[001873] 3-tert-butyl-N-(4-(cyanomethoxy yphenyl)-5-(2,4-dioxotetralydropyrimidin- 1{2H}-y1)-2-
hydroxybenzamide (compound 1A-L3-1.17). THNMR (300 Mz, DMSO-D6) 6 ppm 1,39 (5, 9 1) 2.73
(t, ;=662 Hz, 2 H) 3.79 (1, =6 .80 Hz, 2 H) 5.18 (5, 2 H) 7.08 (m, 2 H) 740 (4, }=2.57 Hz, 1 H) 7.60 (m,
2HY789(d, =221 Hz, 1 H) 1039 (5, 1 Hy 1044 (s, 1 F} 1333 (5, 1 HI)

[001874] N-(4-(2-amino-2-oxoethoxyphenyl)-3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1{2H)-y1)-2-
hydroxybenzamide (compound TA-L3-1.18). H NMR (300 MHz, DMSO-D6) 8 ppm 1.39 (s, 9 1) 2.73
(t, F=6.62 Hz, 2 H) 3.78 {t, }=6.80 Hz, 2 H) 443 (5, 2 H}) 6.97 (m, 2 H) 7.40 (0, 2 ¥1) 7.53 (m, 3 H) 7.89
(d,J=2.21 Hz, 1 H) 10.40 Gn, 2 H) 1341 (s, L )

[001875] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-y1}-2-hydroxy-N-(2-(methyl
sulfonylphenyl)benzamide (compound TA-L3-1.20). "H NMR (300 MHz, DMSO-ds) 8 1.39 (s, 9 H) 2.74
(t, =662 Hz,2 H)3.27 (5,3 H) 3.78 (1, J=6.62 Hz, 2 H) 745 (d, J=1.47 Hz, L H} 7.57 ~ 7.66 (m, | H)
777 {4, F=1.84 Hz, 1 ) 7.81 - 7.89 (mm, 2 1) 8.02 (d, =772 Hz, 1 H) 10.40 (5, 1 ) 10.64 (5, 1 F1) 12.99
(s, 1 FD).
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[661876] 3-tert-butyl-5-(2,4-dioxotetratiydropyrimidin-1(2H)-yi)-2-bydroxy-N~(4-(methyl
sulfonyl)phenyl)benzamide (compound TA-L3-1.21), "H NMR (300 MHz, DMSO-dg) 3 1.40 (s, 9 H) 2.74
(t, =662 Hz, 2 H) 3.22 (3, 3 H) 3.79 (t, I=6.80 Hz, 2 H) 744 (d, J=2.21 Hz, 1 H) 7.92 (d, I=2.21 Hz, |
H)7.96 (s, 4y 1041 (s, TE) 1075 (5, 1 H) 12.89 (s, L H).

[001877] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-y1)-2-hydroxy-N-{2-sulfamoy]
phenyl)benzamide {compound TA-L3-1.22}. "H NMR (300 MHz, DMSO-d¢) § 1.40 (s, 9 H) 2.74 (1,
I=6.62 Hz, 2 HYy 3,78 (¢, 1=6.62 Hz, 2 H) 7.39 - 7.49 (m, 2 H) 7.61 - .74 {(m, 4 H) 7.93 (d, J=8.09 Hz, 1
H)8.01(d, i=8.09 Hz, 1 H) 1039 (s, 1 H) 1042 (5, 1 H) 12.93 (s, 1 HJ.

[881878] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidia-H{2H)-y)-2-methoxy-N-phenylbenzamide
{compound TA-L.3-1.24). " NMR (300 MHz, DMSO-dg) 8 1.37 (s, 6 F1) 2.71 (t, J=6.80 Hz, 2 H) 3.70 -
3.86 (m, 5 H) 710 (t, =735 Hz, 1 H) 7.24 - 7.4 (m, 4 1) 7.73 (d, 1=7.35 Hz, 2 H) 10.36 (s, 1 H) 10.39
{s, 1 FD.

{601879] 3-ert-butyl-N-{4-(methanesulfonyl-methyl-amino)-phenyi}-2-methoxy-5-(3-methyl-2,4-dioxo-
tetraltydro-pyrimidin-1-y1)-benzamide (compound TA-L3-1.25). 'H NMR (300 MHz, DMSO-D6) 5 ppm
137 (5,9 H) 2.84 (£, J=6.80 Hz, 2 H) 2.94 (s, 3H) 3.04 (5, 3 H) 3.22 (5, 3 H) 3.71 - 3.81 (m, 5 H) 7.30 (d,
J=2.57 Hz, 1 H) 735 (d, I=2.57 Hz, 1 H} 7.39 (d, J=8.82 Hz, 2 H) 7.75 (d, J=8.82 Hz, 2 1} 10.51 (s, 1 F)
[001880] 3-tert-butyl-2-methoxy-5-(3-methyt-2 4-dioxotetrahydropyrimidin-1{ 2 -y D-N-(4-{N-
methylmethylsulfonamido)phenyljbenzamide (compound YA-L3-1.26). 'H NMR (300 MHz, DMSO-dg) 3
137 (s, 9 H)2.84 (1, J=6.80 He, 2H) 2.94 (5, 3H) 3.04 (s, 3H) 3.22 (s, 3 H) 3.71 - 3.81 (m, S H} 7.30 (d,

[0061881] 3-tert-butyl-5-(2,4-dioxotetrabydropyrimidin-1(2H}-y1)-N-(2-ethyiphenyl}-2-methoxy
benzamide (compound 1A~L3-1.28).

[001882] 2-(4-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-vi)-2-methoxybenzamido) phenyl)-
acetic acid (compound TA-L3-1.38). "H NMR (300 MHz, DMSO-dg) 8 1.37 (s, 9 H) 2.71 (t, J=6.62 Hz, 2
H)3.53 (s, 2 H) 3.73 - 3.82 (m, 5 H) 7.25 (d, ¥=8.46 Hz, 2 H) 7.28 (d, I=2.57 Hz, 1 H) 7.33 (d, 1 H) 7.66
(d, J=8.46 Hz, 2 H) 10.35 (5, 1 H} 1037 (s, 1 H) 12.26 (5, 1 H).

[001883] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- 1 (2H)-y1)-2-methoxy-N-(4-(N-methy! sulfamoyl
methyDpheny!ybenzamide (compound TA-L3-1.31). "H NMR (300 MHz, DMSO-dg) § 1.37 (5, 9 H) 2.58
(4, J=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, J=4.78 Hz, 1 )
729 (d, =2.57 Hlz, | ) 7.31 - 740 (m, 3 H) 7.72 (d, J=8.46 Hz, 2 H) 10.36 (s, 1 H) 10.46 (s, 1 H).
[DB1884] 3-tert-butyl-5-(2,4-dioxo-tetrahydro-pyrimidin-1-yl)-2-methoxy-N-(4-trifluoromethyl-phenyl)-
benzamide (compound IA-L3-1.32).

[001885] 3-tert-butyl-5-(2 4-dioxotetrahydropyrimidia-1{2H)-v1)-N-(4-hydroxyphenyl}-2-
methoxybenzamide (compound ¥A-L3-1.33), 'H NMR (360 MHz, DMSO-de) 6 ppm 1.37 (5, 9 HY 2.71 (1,
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J=6.62 Hz, 2 H)3.76 (s, 3 H) 3.76 - 3.82 (m, 2 H} 6.73 (d, J=8.82 Hz, 2 H) 7.25 {d, J=2.57 Hz, 1 H) 731
(d, 7=2.57 Hz, L H} 7.50 (d, J=9.19 Hz, 2 H) 9.25 (5, 1 H) 10.11 (5, 1L H) 10.35 (5, 1 H).

1001886] 3-tert-butyl-5-(2,4-dioxo-tetrahydro-pyrimidin-1-yl)-2-methoxy-N-{2-methoxy-phenyh-
benzamide {compound [A-1.3-1.34).

[601887] 3-tert-butyl-5-(2,4-dioxo-tetrahydro-pyrimidin-1-y1)-2-methoxy-N-{3~-methoxy-phenyl}-
benzamide (compound £A-L3-1.35).

[601888] 3-tert-butyl-5-(2 4-dioxo-tetrahydro-pyrimidin-1-yi)-2-methoxy-N-(4-methoxy-phenyl)-
benzamide (compound 1A-L.3-1.36).

[001889] 3-tert-butyl-5-(2,4-dioxo-tetrahydro-pyrimidin- 1 -y1}-N-(2-ethoxy-phenyl}-2-methoxy-
benzamide (compound 14-13-1.37).

1061899 3-tert-butyl-N-(4-{cyanomethoxyjphenyl)-5-(2,4-dioxotetrahydropyrimidin-1(2H)-y13-2-
methoxybenzamide (compound FA-L.3-1.38), "H NMR (300 MHz, DMS0-D6) 8 ppm 1.37 (s, 2 H) 2.71
(t, J=6.62 Hz, 2 H) 3.76 (m, S HY 5.15 (s, 2 H) 7.07 (m, 2 H) 7.29 (d, }=2.94 Hz, 1 H) 7.33 (d, J=2.57 Hz,
1) 7.69 (m, 2 1) 10.35 (m, 2 H)

[001891] N-(4-(2-amino-2-oxoethoxy)pheny!)-3-lert-butyl-5-(2,4-dioxotetrahydropyrimidin-T(2H -y 1) 2~
methoxybenzamide (compound T4-1.3-1.39). "H NMR (300 MHz, DMSO-D6) 5 ppm 1.37 (5, 9 H) 2.71
(1, 3=6.80 Hz, 2 H) 3.78 (m, S H) 4.40 (s, 2 ) 6.95 (tm, 2 H) 727 (d, J=2.57 Hz, 1 H) 732 {d, J=2.57 Hae,
TH)730(s, 1 H) 7.51 (s, 1) 7.64 (m, 2 H) 10.26 (s, } F) 10.35 (5, 1 H)

{601857] 3-tembutyl-ﬁ—{z,fidio::(o-tetrahyﬁr&pyrimidin~1~yi}~2~methﬁxy%}».’fn(ziwtriﬂuaromethcxy-
phenyl-benzamide {compound FA-L3-1.46).

[081893] 4-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- 12H)}-v1)-2-methoxybenzamido)phenyl
methanesulfonate (compound JA-L3-1.41). 'H NMR (300 MHz, DMSO-dg) & 1.37 (s, § H) 2.72 (t, F=6.62
Hz, 2 1) 3.43 (s, 3 ) 3.73 - 3.83 (m, 5 H) 7.30 (d, 3=2.94 Hz, 1 H) 7.33 - 7.39 (m, 3 H) 7.82 (d, /=8.82
Hz, 2 H) 10.36 (s, 1 ) 1058 {5, 1 1)

[60818%4] N-(4-acetylphenyl)-3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1 (2H)-y1}-2~methoxy-
benzamide (compound FA-L3-1.42). "H NMR (300 MHz, DMSO d6) 8 ppm 1.38 (s, 9 H) 2.71 (t, J=6.62
Hz 2 H)3.75 (s, 3 H) 3.78 (1, J=6.62 Hz, 2 H) 6.02 (s, 1 H) 6.55 (&, I=8.82 Hz, 1 H) 7.34 (dd, J=11.77,
2.5THe, 2 HY 7.66 (4, J=882 Hz, L H) 783 -7.92 (in, 2 H) 7.92 - 8.04 (m, 2 ) 1037 (5, L HH 1075 (5,
1H).

{001895] ethyl 3-(4-(3-tert-butyl-5-(2 4-dioxotetrabiydropyrimidin- 1 2H)-y1)}-2~methoxybenzamido)
phenyl)-3-oxopropanoate (compound YA-L3-1.433, "H NMR (300 MHz, DMSO d6) & ppm 1.19 (4, }=7.17
Hz, 3H) 1.38 (s, 9 H) 2.71 {t, J=6.62 Hz, 2 1) 3.61 - 3.83 (m, 5 H) 4.06 - 4.20 {10, 4 ¥) 7.35 {dd,
J=12,13,2.57 Hz, 2 H) 7.84 - 7.91 (m, 2 H) 7.96 - 8.06 (m, 2 H) 10.37 (5, L H) 10.80 (s, | H.

[G61886] 3-tert-butyl-N-(3-carbamoyl-phenyl}-5-(2,4-dioxo-tetrahydro-pyrimidin- I -y])-2-methoxy-~



benzamide (compound XA-L3-1.44).

[001897] 3-tert-butyl-5-(2 4-dioxo-tetrahydro-pyrimidin-1-yi)}-N-(4-fluoro-phenyl)-2-methoxy-
benzamide (compound TA-L3-1.45).

1001898] 3-tert-butyl-N-(4-chloro-phenyl}-5-(2,4-dioxo-tetrahydro-pyrimidin-1-y)-2-methoxy-
benzamide (compound TA-1.3-1.46).

[081899] N-(4-acetamidophenyl)-3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-y1)-2-methoxy-
benzamide (compound ¥A-L3-1.47), "H NMR (300 MHz, DMSO d6) 8 10.35 (s, 1 H), 1031 (s, 1 1),
991 (s, 1 H), 7.59 - 7.72 (m, 2 H), 7.41 - 7.59 (m, 2 H), 7.33 (d, J=2.57 Hz, 1 H), 7.28 (d, J=2.94 11z, 1
H), 3.58 - 3.93 (m, 5 H), 2.71 (¢, 1=6.62 Hz, 2 H), 2.03 (s, 3 H), 1.37 (5, 9 H).

1061988] 2-(4-(3-tert-butyl-5+(2,4-dioxotetrahydropyrimidin- 1(2H)-y)-Z-methoxybenzamido) phenyl-
amine-2-oxoethyl acetate (compound I4-L3-1.48). 'H NMR (306 Miz, DMSO d6} 8 10.35 (s, 2 H),
10.06 (s, 1 1), 7.64 - 7.76 (m, 2 H), 7.54(d, J=5.19 Hz, 1 I1), 7.33 (d, }=2.57 Bz, 1 I), 7.28 {d, }=2.94
Hz, TH), 4.653 (5,2 H), 3.60 - 3.90 (m, 5 H), 2.71 (1, }=6.62 Hz, 2 D), 2.12 {5, 3 H), 1.39 (5, 8 H).
{86150} Methyl 4-(-tert-butyl-5-(2,4-dioxotetrabydropyrimidin- 1{Z2H)}-yl}-2-methoxybenzamido)
phenylcarbamate (compound YA-L3-1.49). "H NMR (300 MHz, DMSO d6) § 10.35 (s, 1 H), 10.28 (s, 1
H), 9.59 (s, 1 H), 7.62 (d, J=9.19 Hz, 2 1), 7.41 (d, 7=8.82 Hz, 2 H), 7.32 (d, J=2.94 Hz, 1 H), 7.27 (d,
J=0.57 Hz, 1 H), 3.69 - 3.88 (m, 5 H), 3.66 (s, 3 F), 2.71 (t, 1=6.80 Hz, 2 ID), 1.37 (s, 9 H).

001902} Tert-butyl 4-(3-tert-butyl-5-(2,4-dioxotetratydropyrimidin- 1 (2H)-y1)-2-methoxybenzamido)-
phenylcarbamate (compound IA~L3-1.58), "H NMR (300 MHz, DMSO d6) 8 1.37 (s, 9 H) 1.47 (5, 9 H)
271 (t, I=6.62 Hz, 2H) 3.71 - 3.84 (m, SHY 727 (d, J=2.57 Bz, 1 H) 7.324d, =294 Hz, 1 H} 7.40 (d,
J=8.82 Hz, 2 H) 7.59 (d, 3=8.82 Hz, 2 H) 929 (s, 1 H) 10.25 (s, | £1) 10.35 (s, 1 HJ},

[661903] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- L 2H)-yI}-2-methoxy-IN-(4-(2-methylpropyl-
sulfonamidojphenyl)benzamide (compound TA-L3-1.52), 'H NMR (300 MHz, DMSO d6) 3 0.99 (d,
J=6.62 Hz, 6 H) 1.37 (s, 9 1) 2.03 - 2.25 (m, 1 H) 2,71 (1, 7=6.80 Hz, 2 H) 2.94 (d, ]=6.25 Hz, 2 H) 3.69 -
3.84 (m, SH) 718 (d, J=8.82 Hz, 2 H) 7.28 (d, }=2.87 Hz, 1 ) 7.33 (4, J=2.57 Mz, 1 1) 7.67 (d, I=8.82
Hz, 2 H)9.66 (s, 1 H) 10.36 (s, 1 H) 10.37 (5, 1 H.

[001584] 3-tert-butyl-5-(2, 4-dioxotetrahydropyrimidin- 1 (2H)-y1}-N-(4-2-hydroxyethylsulfonamido)
phenyl)}-2-methoxybenzamide (compound TA-L3-1.53). 'H NMR (300 MHz, DMS0-D6) § 1.37 (s, 9 H)
2,71 (1, J=6.80Hz, 2 H) 3.19 (, J=6.80 Hz, 2 1) 3.69-3.86 (m, 7 H) 4.93 (, =570 Hz, 1 1) 7.20(d,
J=8.82 Hz, 2 H) 728 (d, =2.94 Hz, 1 H) 7.33 (d, J=2.57 Hz, | H} 7.68(d,J=8.82 Hz, 2 }]) 9.60 (s, 1
) 10.36 (s, 1 H) 1038 (s, 1 )

[BO1905] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-y1)-2-methoxy-N-(4-(2-methoxyethyl
sulfonamido)phenyl)benzamide (compound 1A-L3-1.54), "H NMR (300 MHz, DMSO d6) § 1.37 (5, 9 H)
271, J=6.62 Hz, ZH) 3.21 (s, 3 1) 3.25 - 331 (m, 2 H) 3.66 (£, J=6.07 Hz, 2 H} 3.71 - 3.83 (m, 5 H)



(s, 1 H) 1035 (s, 1 H) 10.37 (5, 1 ).

[001906] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- 1 (2H)-yl)-2-methoxy-N-(4-(2,2, 2-triftuoro-
ethylsulfonamido)phenyl)benzamide (compound TA-13-1.55), "H NMR (300 MHz, DMSO d6) 8 1.37 (s,
9T 2.71 (¢, ¥=6.62 Hz, 2 H) 3.71 - 3.85 (m, 5 H) 4.46 (g, J=9.93 Hz, 2 H) 7.20 (d, }=8.82 Hz, 2 H) 7.28
(d, =257 Hz, 1 H} 733 (d, J=2.57 Hz, 1 H) 7.70 (4, I=8.82 Hz, 2 H} 10.32 (5, 1 H) 1036 (s, 1 H) 10.4}
(s, 1 H).

[801907] N-{4-(2-(bis(2-hydroxyethylamino)ethyisulfonamido)phenyl)-3-tert-butyl-5-(2,4-dioxo-
tetrahydropyrimidin-1(2H)-y1)-2-methoxybenzamide (compound YA-1.3-1.56). "H NMR (300 MHz,
DMSO d6) 8 1.37 {3, 9 H) 2,44 - 249 (m, 2 H) 2.71 (t, 7=6.62 Hz, 2 1) 2.90 - 2.96 (m, 2 H) 3.18 (dd,
=001, 570 Hz, 2 H) 335 -3.41 (m, 4 ) 3.73-3.81 (m, 5 H) 4.41 (5, 2 H) 7.20(d, J=8.82 Hz, 2 H) 7.28
(d,3=2.57Hz, 1 H)7.33 (4, J=2.57 Hz, 1 F[) 7.68 (4, J=9.19 Hz, ZH) 9.65 (5, 1 B) 1035 (5, 1 H) 10.38
(s, 1 H).

[0081808] 3-tert-butyl-5-(2, 4-dioxotetrahydropyrimidin-12H)-y1)-2-methoxy-N-(4-(phenylmethyl-
sulfonamido)phenyljbenzamide (compound 1A-L3-1.57). 'H NMR (300 MHz, DMSO-dg) 8 1.38 (s, 9 H)
272 (4, J6.62 Hz, 2H)3.72 - 3.84 (m, SH)Y4.43 {5, 2 H) 7.18 (d, I=B.82 1z, 2 H} 7.25 - 7.41 (m, 7 H)
7.68 (d, =8.82 13z, 2 1) 9,75 (s, 1 H) 10.36 (5,  H) 10.38 (s, 1 H).

1061909} 3-tert-butyl-5-(2 4-dioxotetrahydropyrimidin-12H}-y1)}-2-methoxy-N-(4-(2-morpholincethyl
sulfonamido)phenyl)benzamide (compound 14-L3-1.58), 'HONMR (300 Mz, DMSO-dg) § 137 (s, 9 H)
2.28-2.35 (m, 4 H) 2.63 - 2.75 (m, 4 H) 3.20 - 328 (1n, 2 H) 3.46 - 3.54 (m, 4 H) 3.72 - 3.82 (m, 5 H)

(s, T HY 1035 (s, L) 1037 (5, 1 H.

[081910] 3-tert-butyl-N-{4-(3,5-dimethyl-isoxazole-4-sulfonylamine-phenyli]-5-(2,4-dioxo-tetrahydro-

pyrimidin-1-y1)-2-methoxy-benzamide (compound 1A-L3-1.59). "H NMR (300 MHz, DMSO-D6) § ppm
138(s, 9H)2.22 (5,3 H) 2.44 (5,3 H) 2.73 (1, 1=6.62 Hz, 2 H) 3.77 (t, 7=6.43 Hz, 2 H} 7.13 (d, I=8.32

Hz, 2 ) 7.40 (d, =221 Hz, 1 1) 7.59 (d, J=8.82 Hz, 2 1} 7.87(d, J=1.84 Hz, 1 ) 10.38 (5, 1 H} 10.40

(s, 1H) 1045 (s, 1 HY 13,19 (5, 1 B}

[691511) 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- 1 2H)-y}-2-methoxy-N-(4-{phenylsulfonamido)
phenylybenzamide (compound TA-L.3-1.66). "H NMR (300 MHz, DMSO-de) 5 1.35 (5, 9 H) 2.70 ¢,
=662 Hz, 2H) 371 (5, 3 H) 375 (t, J=6.62 Hz, 2 H} 7.05 (d, I=8.82 Hz, 2 H) 7.24 (d, J=2.57 Hz, 1 1)
T31(d, =257 Hz, 1 H) 7.51 - 7.64 (m, SH) 7.70 - 7.80 (m, 2 H) 10.17 (s, 1 H} 10.31 (5, | H) 10.34 (5, 1

H). .

{001912) 3-tert-butyl-5-(2 4-dioxoietrahydropyrimidin-1(2H)-y1)-2-methoxy-N-(4-(N-methylmethyl
sulfonamido)phenyl)benzamide (compound 14-L3-1.62). 'H NMR (300 MHz, DMSO-dg) 6 ppm 1.37 (s,
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9 H) 271 (t, J=6.62 Hz, 2H) 2.94 (5, 3 H} 3.22 (5, 3H} 3.73 - 3.84 {m, 5 H) 7.29 (d, /=2.57 Hz, | H} 7.34
(4, J=2.57 Hz, 1 H) 7.40 (d, /=8.82 Hz, 2 H) 7.75 (d, /=8.82 Hz, 2 ) 1036 (s, 1 H} 10.50 (5, L H).
[001813] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(ZH)-y1)-N-(4~(N-ethy lmethylsulfonamido)
pheny!)-2-methoxybenzamide (compound IA-L3-1.63). 1H NMR (300 MHz, DMSO d6) 6 ppm 1.01 (t,
J=6.99 Hz, 3 H) 1.38 (5, 9 H) 2.72 (1, }=6.62 Hz, 2 H) 2.97 (5, 3 ) 3.64 (d, I=7.35 Hz, 2 H) 3.74 - 3.83
(m, 5 H)7.22 - 748 (m, 4 F) 7.77 (d, J=8.82 Hz, 2 H) 1036 (5, | H) 10.53 (s, I H}.

[001914] (N-(4-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- H{ZH)-y1)-2~methoxybenzamido)phenyl)
methylsulfonamidomethyl pivalate (compound IA-£3-1.65). 'H NMR (300 MHz, DMSO-D6) & ppm
1L19(s, 9FD 1.38 (5, 9 H) 2.71 (1, J=6.62 Hz, 2H) 3.17 (5,3 H} 3.74 - 3.82 (m, 5 H) 5.56 {5, 2 H) 7.30 (d,
J=2.57 Hz, 1 H) 7.35 (4, }=2.57 Hz, 1 H) 7.41 (d, I=8.82 11z, 2 H) 7.80 (d, J=8.82 Hz, 2 H) 1036 {5, 1 H)
10.58(s, 1 })

(801915} 3-tert-butyl-N-(4-(N-(cyclopropylmethyDmethylsuifonamido)phenyl}-5-(2,4-dioxotetrahydro
pyrimidin-1(2H}-yl)-2-methoxybenzamide(compound 14-L3-1.66). '"HNMR (300 MHz, DMSO-ds) §
ppm 0.09 (d, J=4.75 Fiz, 2 1) 0.40 (d, /=7.72 Hz, 2 H) 8.84 (4, 1 F) 1.38 (5, 9 H) 2.72 (t, J=6.43 Hz, 2 H)
2.97 (5,3 Hy3.47 (d, /=6.62 Hz, 2 H) 3.68 - 3.88 {m, S H) 7.19 - 7.54 {m, 4 H) 7.77 (4, /=8.82 Hz, 2 H)
10.36 (s, 1 D 10.53 (g, 1 H).

[601816] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1 (2H}-yl}-2-methoxy-N-{4-(N-(4-methoxy-
benzyl)methylsulfonamido)phenyljbenzamide (compound I1A-13-1.67). "H NMR (300 MHz, DMSO-dy)
Sppm 136 (5, 9 ) 2.64 -2.79 {(m, 21 3.06 (5,3 1) 3.69 (5, 3 H) 3.76 (5, 3 H) 3.75 - 3.83 (m, 2 H} 4.75
(5,2 H) 6.83 (d, J=8.46 Hz, 2 H) 7.16 (d, I=8.46 Hz, 2 H} 7.24 - 739 (m, 4 H) 7.65 (d, ]=8.82 Hz, 2 H)
10.35 (s, 1 M) 10.45 (5, 1 ).

1801917] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1 (2H)-y1)-2 -methoxy-N-(4-(N-(methylsulfonyl)
propionamido)phenylbenzamide (compound 14-L3-1.78). 'H NMR {300 MHz, DMSO-D6) 8 ppm 0.93
(t, J=7.35 Hz, 3 H) 1.38 (s, 9 H) 212 (q, J=7.35 Hz, 2 H) 2.72 (¢, J=6.62 Fz, 2 H) 3.52 (s, 3 H) 3.78 (m, 5
H)7.31(d, J=2.57 Hz, 1 1) 7.36 (d, }=2.57 Hz, 1 1) 7.44 (d, J=8.46 Hz, 2 ) 7.83 (d, J=8.82 Hz, 2 I}
1037 (s, 1 H) 10.64 (5, 1 H)

[6G1918] 3-tert-butyl-5-(2,4-dioxotetrahyydropyrimidin-1(2H»v1)-2-methoxy-N-(4-{M-(methylsulfonyl)
butyramido)phenyl)benzamide (compound 1A-L3-1.71). '"H NMR (300 MHz, DMS0O-D6) § ppm 0.79 (¢,
F=735Hz, 3H) 138(s, 9 H) 1.48 (s, 2 H) 2.09 (1, =717 Hz, 2 H) 2.72 (£, 3=6.62 Hz, 2 H) 3.52 {5, 3 H)
3.78 (m, 5 H) 7.32(d, }=2.57 Hz, 1 I1) 7.36 (d, 7=2.57 Hz, 1 H) 7.43 (d, J=8.82 Hz, 2 H) 7.83 (d, J=8.82
Hez, 2 HY 1037 (s, 1 H) 10.65 (s, 1 H)

[88191%] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-y1)-2-methoxy-N-{4-(N-{methyisulfonyl)
isobutyramido)phenylybenzamide (compound TA-L3-1.72). 'H NMR (300 MHz, DMSO-D6) & ppm 0.99
(4, J=6.62 Hz, 6 H} 1.38 (s, P H) 2.29 - 2,41 (m, ) 2,72 (1, J=6.62 Hz, 2 H} 3.51 (5, 3 H} 3.75 - 3.83 (m,
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S5H)7.32(d, 3=2.57 Hz, 1 ) 7.36 {d, J=2.57 Hz, 1 H) 7.48 (d, }=8.82 Hz, 2 H) 7.84 (d, J=8.82 Hz, 2 H)
10.37 (s, 1 H) 10.66 (s, 1 H)

[001928] Methy! 4-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- 1{Z2H)-y}-2-methoxybenzamido)
phenyi{methylsulfonycarbamate (compound IA-L3-1.73}. H NMR (300 MHz, DMSO-D6) § ppm 1.38
(s, SH) 2.72 (t, J=6.62 Hz, 2 ) 3.56 (5, 3 H) 3.72 (5, 3 H) 3.74 - 3.84 (m, S H) 731 (4, =257 Hz, 1 H)
7.35 (dd, J=5.70, 2.76 Hz, 3 H) 7.77 (d, 7=8.82 Hz, 2 H) 10.37 (5, 1 H) 10.58 (s, 1 H}

[001921] Ethy! 4-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-y1)-2-methoxybenzamido}-
phenyl(methylsulfonyljcarbamate (compound I1A-L3-1.74). "M NMR (300 MHz, DMSO-D6) § ppm 1.16
(t, 7=7.17 Hz, 3 H) 1.38 (s, 9 H) 2.71 (¢, J=6.62 Hz, 2 T1) 3.56 (s, 3 H) 3.73 - 3.84 {m, § H) 4.20 (q, J=6.99
Hz, 2H) 7.26 - 7.41 (m, 4 ¥ 7.77 (d, J=8.82 Hz, 2 H) 10.37 (s, 1 H) 10.58 {5, 1 H}

[681922] Iscbutyl 4-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- 1(ZH}-y1)-2-methoxybenzamido)
phenyl(methyisulfonyl)carbamate (compound 1A-L3-1.76}. 'H NMR (300 MHz, DMS0-D6) 8 ppm 0.79
(d, J=6.99 Hz, 6 ) 1.38 (5, 9 H) 1.74 - 1.92 (m, 1 H) 2.71 (t, J=6.62 Hz, 2 H) 3.56 (5, 3 H} 3.73 - 3.83 (m,
5H)3.94 (d, J=6:62 Hz, 2H) 7.29 - 7.41 (m, 4 H) 7.78 (4, =8.82 Hz, 2 H) 10.36 (5, 1 H) 10.58 (5, 1 H)
{001923] 2-methoxyethyl 4-(3~tert-butyl-5+(2,4-dioxotetralivdropyrimidin- 1{ZH)-y1)-2-methoxy
benzamidolphenylmethylsulfonyljcarbamate (compound IA-L3-1,77}. U NMR (300 MHz, DMSO-D6)
§ ppm 1.38 (s, 9 H) 271 (&, 3=6.62 Hz, 2 1) 3.19 (s, 3 H) 3.46 - 3.52 (m, 2 H) 3.57 (5, 3 H) 3.72 - 3.84
(m, 5 H) 4.28 (dd, 1=5.52, 3.68 Mz, 2 F) 7.27 - 7.42 (m, 4 H) 7.78 (4, J=8.82 Hz, 2 H) 10.36 (s, 1 H)
1058 (s, 1 By

[001924] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-y1}-2-methoxy-N-(4-(methylsuifonyl)
phenyfYbenzamide (compound LA-L3-1.78). T NMR (300 MHz, DMSCO-dg) 8 1.38 (5, 9 H)Y 2,72 (¢,
F=6.62 Hz, 2 H) 3.19 (5, 3 H) 3.74 (8, 3 H) 3.78 (¢, J=6.62 Hz, 2 1) 7.35 (dd, 2 H) 7.95 (dd, 4 H) 10.37 (s,
13) 10.86 (s, 1 H).

1601925] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1{2I)-y1)-2-methoxy-N-2~(methylsalfonyl)
phenyl)benzamide (compound TA-L3-1.79). H NMR (300 MHz, DMSO-dg) 8 1.39 (s, 9 F) 2.72 (4,
F=6.43 Hz, 2 H)3.29 (5, 3H) 3.77 - 3.85 (m, 5 H) 743 (d, =257 Hz, 1 H) 745 - 749 (m, 1 H) 7.50 (d,
J=2.57 Hz, 1 H) 777 - 7.85 (m, 1 H) 7.95 (d, }=8.46 Hz, 1 H) 8.45 (d, J=8.46 Hz, 1 H) 10.39 (s, 2 F).
(6019261 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- 1{ZH)-y1}-2-methoxy-N-(2-sulfamoylphenyl)
benzamide (compound YA-L.3-1.88). " NMR (300 MHz, DMSO-de) 8 1.38 (5, 9 H) 2.72 (¢, }=6.62 Hz, 2
H)3.73 -3.89 (m, SH) 734 (1, J=7.72 Hz, 1 H) 7.42 {d, J=294 Hz, | H) 749 (d, J=2.57 Hz, 1 H) 7.66 (1,
J=7.17Hz, Y H} 7.72 {3, 2 H} 7.91 (d, J=8.09 Hz, 1 H) 8.48(d, I=8.09 Hz, 1 [} 10.31 (s, 1 H} 10.39 (s, 1
H).

[601927] 3-tert-butyl-5-(2,4-dioxo-tetrabydro-pyrimidin-1-y1)}-N-(3-hydroxy-2-methyl-phenyl)-2-
methoxy-benzamide (compound TA-£3-1.81).
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[601928] 3-tert-butyl-5-(2,4-dioxo-tetrahydro-pyrimidin-1-y}-N-(4-fluoro-2-methyl-phenyl)-2-methoxy-
benzamide {compound 1A-L3-1.82).

[09192%] 3-tert-butyl-5~(2,4-dioxotetrahydropyrimidin-1 QH)-y1)-2~methoxy-N-(2-methyl-4-(methyl
sulfonamido)phenyl)benzamide (compound IA-L3-1.83). 'H NMR (300 MBz, DMSO-D6) & ppm 1.38 (s,
9226 (5,3 ) 272 (1, J=6.62 Hz, 2 H) 2.98 (5, 3 ) 3.79 {t, =662 Hz, 2 H) 3.83 (5,3 H} 7.04 (m, 2
HY 7.33 (m, 2H} 747 (d, J=B.09 Hz, 1 H) 9.65 (s, L H) 9.78 (s, 1 H) 10.36 (5, 1 H)

{001938] N-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1 2H)-yDphenyl)-4-(methylsulfonamido)
benzamide (compound IA-L3-1.84). "H NMR (300 MHz, DMSO-D6) § ppm 1.38 (s, 9 H) 2.72 (1, J=6.62
Bz, 2H)3.09 (5,3 HY3.79 (1, I=6.62 ¥z, 2 H) 3.84 (s, 3 H) 7.33 (d, <2.21 Hz, 1 ) 737 (4, J=2.57 Hz, 1
H) 7.55 (m, 2 H) 7.67 (d, =8.82 Hz, 1 ) 10.03 (s, 1 1) 10.18 (5, 1 £1) 1038 (s, 1 £}

[081931] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- 1(2H)-y1)-2-methoxy-N-(2-methoxy-4-{methyi
sulfonamido)phenyl)benzamide {compound TA-L3-1.85). "H NMR (300 MHz, DMSO-dg) § 1.39 (s, 9 H)
2.68-2.76 (m, 2H)3.00 (5,3 HY2.75-3.87 (m, 8 H) 6.84 (dd, J=8.46,2.21 Hz, 1 H) 6.94 (d, =221 Hz,
TH) 739 (4, =2.94 Hz, 1 H) 7.47 (d, 3=2.57 Hz, 1 H) 7.93 - 799 (m, 1 H) 959 (s, 1 H) 9.68 (s, 1 H)
1037 (s, 1 H).

301932} N-(S-acetylamino-2-methoxy-phenyl)-3-tert-butyl-5-(2,4-dioxo-tetrahydro-pyrimidin- 1 -y1)-2-
methoxy-benzamide (compound 14-1.3-1.86).

16019337 3-tert-butyl-5-(2.4-dicxotetrahydropyrimidin- L2 H)-y1)-Z-methoxy-N-{4-(methylselfon-
amido)-3-nitrophenyl)benzamide (compotnd IA-L3-1.87). 'HNMR (300 MHz, DMSO-d;) § 10.84 (s, 1
H) 1037 (5, 1 H) 9.71 (s, 1 1) 8.52.(d, J=2.57T Hz, | H) 7.98 (dd, J=9.01, 2.39 Hz, 1 £} 7.62 (d, ]=8.82
Hez, THY 7.35 (dd, 1=12.50,2.57 Hz, 2 H) 3.7 - 3,83 (m, SE) 3.11 (5, 3 H) 2.71 (t, J=6.62 Hz, 211} 1.38
(s, 9 H).

[681934] butyric acid ({4~[3-tert-buryl-5-(3-butyryloxymethyl-2,4-dioxo-tetrahy dro-pyrimidin- 1-y1)-2-
methoxy-benzoylamino-pheny! }-methanesulfonyl-amino)-methy! ester (compound TA-L3-1.88). 'H
NMR (300 MHz, DMSO-D6) & ppm 0.88 (m, 6 H) 1.38 (s, 9 H) 1.55 (m, 4 H) 2.26 (£, =717 He, 2 ¥}
2,39, J=T7.17THz, 2H) 2.95 (, I=6.62 Hz, 2H) 3.14 (5, 3H) 3.77 (5, 3 H) 3.81 (t, J=6,62 Hz, 2 H) 5.57
(s, 2 H}Y5.68 (s, 2 H} 7.35 (4, }=2.57 Hz, 1 11) 7.38 (d, 3=2.94 Hz, 1 £} 7.42 (d, J=8.82 Hz 2 1) 7.79 (4,
J=8.82 Hz, 2 1) 10.60 (s, 1 ED.

[661935] S-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- | 2H)-y 1 }-2-hydroxy-MN-(4-(methylsulfonamido
methyl)-3-sulfamoylthiophen-2-yiybenzamide (compound 14-L3-1.89). "H NMR (300 MHz, DMSO-dy) §
140 (8, 9 H) 2,70 -2.78 (1, 2F0 297 (s, 3 H} 3.78 (1, I=6.43 Hz, 2 H) 436 (d, =699 Hz, 2H) 7.14 (s, |

11.43 (s, 1 H) 11.93 (s, 1 H).
[0601936] 3-tert-butyl-5-(2, 4-dioxotetrahydropyrimidin- 1(2H)-y1)-2-methoxy-N-(4-(methylsulfonamide
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methyl)-3-sulfamovlthiophen-2~y1)benzamide (compound 1A-L.3-1.96). "H NMR (300 MHz, DMSO-dg) §
1.40 (s, 9 HY2.72 (t, J=6.62 Hz, 2 H) 2.57 (5, 3 ) 3.73 (5, 3 H) 3.80 (1, J=6.80 Hz, 2 H) 4.36 (d, J=5.52
Hz, 2H) 7.06 (s, 1 H) 7.47(d, J=2.57 Hz, L ) 7.57 (£, J=643 Hz, 1 H 7.61 {d, J=2.57 Hz, 1 H) 7.70 (s,
2H) 1040 (s, 1 H) 11.56 (5, 1 H).

[001937] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- [(2H)-yI)-2-hydroxy-N-(4-(methylsulfonamido
methyDthiophen-2-ybenzamide (compound IA-1.3-1.91). "H NMR (300 MHz, DMSO-dg) § ppm 1.39
(s, 9 1) 2.74 (t, J=6,80 Hz, 2 H) 2.86 (5, 3 ) 3.79 (t. }=6.62 Hz, 2 H)4.10(d, =625 Hz, 2 H) 6.98 (s, 1
H)7.04 (d, =147 Hz, 1 H) 7.42(d, 1=2.57T Hz, 1 B) 7.55 (t, }=6.25 Hz, 1 H) 7.89 (d, J=2.21 Hz, LH)
10.41 (s, 1 H) 11.68 (s, 1 H) 12.95 (s, 1 H).

[001938] 3-tert-buiyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-y}-2-methoxy-N-(4-(methylsulfonamido
methyDthiophen-2-yl)benzamide (compound YA-L3-1.94). "HNMR (300 MHz, DMSO-dg) 8 ppm 1.37

1) 6.82(d, J=1.84 Hz, 1 H)6.87 (5, L H) 7.28 - 7.32 (m, 1 H} 7.36 (d, }=2.57 Hz, 1 FI) 7.49 (1, J=6.25 Hz,
TH) 1037 (s, 1 H) 11.59 (s, 1 H).

{601939] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-y1)-2-hydroxy-N-(4-((N-methyimethyl
sulfonamido)methyl)thiophen-2-yljbenzamide (compound YA-L3-1.95). "H NMR (300 MHz, DMSO-dg)
dppm 139 (s, 9 H) 2.70 (5,3 H) 2.74 (1, J=6.80 Hz, 2 H)2.92 (5, 3 ) 3.79 (£, I=6.80 Hz, 2 H) 4.18 (5, 2
H}7.01 (m, 2 H) 742 (d, J=2.21 Hz, 1 H) 7.89 (d, J=2.57 Hi, 1 H} 1041 (5, 1 ) 11.68 {s, 1 H} 12.92 (5,
1 H).

[601540] tert-butyl (5-(3-tert-butyl-5-2 4-dioxotetrahydropyrimidin- 1 2H)-y1)-2-methoxybenzamido)
thiophen-3-yl)methyl(methylsulfonyl)carbamate (cornpound YA-L3-1.96). "H NMR (300 MHz,
DMSO-dg} & ppra 137 (5, 9 H) 1.48 (s, 9 H) 2.71 (t, J=6.62 Hz, 2 H) 3.30 (5, 3 H) 3.67 (5, 3 1) 3.78 (1,
J=6.62 Fiz, 2 H) 4.66 (s, 2 H) 6,77 - 6.87 (m, 2 H) 7.30 (d, J=2.57 Hz, 1 H) 7.36 (d, 1=2.57 Hz, 1 ) 10.37
(s, 1 H)11.63 (s, L }).

1601941} 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- 1 2H}yD)-2-methoxy-N-{4-((N-methyimethyl
sulfonamido)methyljthiophen-2-ybenzamide (compound ¥4-£3-1,87). "H NMR (306 MHz, DMSO-dg)
dpom 137 (s, 9 H) 2.70 (m, 5H) 2.91 (s, 3 H} 3.68 (s, 3 F) 3.78 (1, }=6.62 Hz, 2 H) 4.15 (5,2 H) 6.80 (4,
F=147Hz, 1 H) 6.94 (d, =147 Hz, T H) 7.31 (d, F=257 Hz, 1 H) 736 (d,1=2.94 Hz, 1 ) 10.37 (5, 1 H)
11.59 (s, 1 H). |

1001542} tert-butyl (S-{3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- 12 H)-y1)-2-hydroxybenzamido)
thiophen-3-ylmethyl{methylsulfonylicarbamate {compound IA-L3-1.98). 'H NMR {300 MHz,
DMEO-de) S ppm 139 (5, 9H) 147 (5, 9 H) 2.74 (1, J=6.80 Hz, 2 H) 335 (5, 3 H) 3.78 (1, I=6.62 Hz, 2 H)
4.68 (5,2 H)6.96 (5, 1 Hy 7.04 (d, =147 Hz, | H) 741 (4, =221 Hz, 1 H) 7.88 (d, 7=2.21 Hz, 1 )
1040 (s, 1 HY11.70 (s, 1 H) 12.92 (5, | H).
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[001943] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1 (2H)-y1)-2-methoxy-N~(6-(methylsulfonamido)
pyridin-3-yhbenzamide (compound IA-L3-1.99), "H NMR (300 MHz, DMSO-dg) § ppm 1.37 (s, ¢ H)
271 ¢ F=6.62 ¥z, 2H} 328 (5, 3} 3.77 {m, SH) 7.01 {4, J=8.82 Hz, I H) 7.31 (d, }=2.57 Hx, 1 H) 7.35
(d, 3=2.57 Hz, 1 H) 8.07 (dd, J=8.82, 2.57 Hz, 1 H) 8.61 (d,J=2.57 Hz, 1 H) 10.36 (s, 1 H) 10.49 (s, br, 1
H) 16.50 (s, 1 H).
[001944] N-(6-aminopyridin-3-yl)-3-tert-butyl-5-(2 4-dioxotetralyydropyrimidin- 1 (2H}-y1)-2-methoxy
benzamide (compound IA-L3-1.108). "H NMR (300 MHz, DMSO-dg) 8 ppm 1.37 (s, 9 H) 2.71 {t, J=6.62
Hz, 2 H) 3.74 (s, 3 H) 3.78 (t, 3=6.62 Hz, 2 H) 7.06 {4, J=9.56 Hz, L H) 7.31(d, J=2.57 Hz, 1 H) 7.37 (4,
=257 Hz, 1 H) 7.99 {5, 2 H) 8.04 (dd, J=9.56,2.21 Hz, 1 H) 853 (d, J=1.84 Hz, 1 19) 10.38 (s, 1 1)
10,67 (s, 1 H) 13.64 (s, 1 H),
18019451 3-terl-butyl-5-(2,4-dicxotetrahydropyrimidin- 1 (2H)-y1)-2-methoxy-N-(5-(N-(methylsulfonyl)
methylsulfonamido)pyridin-2-yybenzamide {compound 1A-L3-1.101). "H NMR (300 MHz, DMSO-ds} &
ppm 138 (s, S H) 2.72 (1, I=6.62 Hz, 2 H) 5.58 (s, 6 1) 3.75 (5, 3 H) 3.80 (t, J=6,62 Hz, 2 H) 7.36 (m, 2
H) 8.06 (dd, J=8.82,2.57 Hz, 1 H) 830 (¢, 1=8.82 Hz, | ) 851 (d, =221 Hz, 1 H) 1037 {5, 1 H) 11.10
(s, 1 H).
[0013461 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-y1)-2-methoxy-N~(S-(methylsulfonamido)
pyridin-2-ylibenzamide (compound TA-13-1.162). "H NMR (300 MHz, DMSO-dg) 8 ppm 1.37 (s, 9 D)
271, J=6.62 Hz, 2 ) 3.02 (5, 3 H) 3.74 (s. 3 H} 3.79 (t, J=6.62 Hz, 2 1) 7.35 (m, 2 H) 7.71 (dd,
J=8.82, 257 Hz, L ) €.18 {(m, 2 1) 9.81 (5, 1 H) 1036 (s, L F) 10.74 (5, 1 H).
001947} 3-tert-butyl-5-(2,4-dioxotetralyydropyrinidin-1(2H)-y13-2-methoxy-N-(( Lr,41)-4 -(methyisulfon
amido)cyclohexylbenzamide (compound TA-L3-1.103), 'H NMR (300 MHz, DMSO-d¢) § ppm 1.32 (d,
ITH)1.91 (5,2 H)2.65-2.78 (m, 4 H)} 2.91 (5, 3 H) 3.07 (5,2 H) 3.39 (5, 2 H) 3.66 - 3.80 (m, 5 H) 7.03

H).

[081948] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- 1 (2H)-y1}-2-hydroxy-N-(thiazol-2-ybenzamide
(compound YTA-L3-1.104). "H NMR (300 MHz, DMSO-ds) § 1.56 - 1.68 (m, 9 H} 2.92 (t, J=6.62 Hz, 2 H}
3.90-4.07 (m, 2 H)7.27- 7.70 (m, 2 H) 7.80 (d, J=4.04 Hz, 1 11) 8.03 (5, 1 H) 10.51 (s, 1 H} 14.06 (d,
J=116.92 Hz, 1 H).

[6061849] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1{2H}-y1}-N-(4-(methylsulfonamidoyphenyl)
benzamide (compound TA-L3-1.185), "H NMR (300 MHz, DMSO-dg) 8 ppm 1.34 (s, 9 H) 2.74 (1, ./=6.62
Hz, 2 H)2.96 (5,3 H)3.86 ({, J~6.62 Hz, 2H} 7.09 - 7.90 (m, 7 H) 9.62 (s, 1 1) 10.24 (5, 1 H) 10.43 (s, 1
H).

[041951] N-{4-aminophenyl}-3-tert-butyl-5-(2,4-dioxotetrshydropyrimidin-1(2H)-y1}-2-methoxy
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2H)3.71-3.83(n, SH) 726 -7.39 (m, 4 H) 7.82 (d, J=8.82 Hz, 2 H) 9.95 (5, 1 £) 10.36 (5, | H) 10.57
(s, 1 H).

[601952] N-{4-(N-allylmethyisulfonamido)phenyly-3tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1 (2H)-
y)-2-methoxybenzamide (compound 1A~L3-1.188). "H NMR (300 MHz, DMSO-ds) & ppm 1.37 (5, 9 H)
271 (6 I=6.62 Hz, 2 H) 3.01 (5, 3 3.70 - 3.83 (10, S H) 425 (d, J=5.88 Hz, 2 H} 5.00 - 5.24 (m, 2 H)
5.68-5.84 (m, T H)7.29 (4, 3=2,57T Hz, 1 H}7.30 - 7.41 (m, 3 H) 7.74 (4, J=8.82 Hz, 2 H) 10.36 (5, 1 HI}
18.51 {5, 1 H).

[661954] 5-(2,4-dioxotetrahydropyrimidin-12H)-yD-3-isopropyl-2-methoxy-N-{(4-(methyisuifonamido)
phenyi}benzamide (compound YA-L3-1.111). 'H NMR (500 MHz, DMSO-dg) 6 ppm 1.22 (d, J=6.71 Hz,
SHY2.72(t, =671 Hz, 2} 2.95(s, 31323 -3.39 (m, 1 ) 3.75 (5, 3 H} 3.79 ¢t J=6.71 Hz, 2 H} 7.19
(d,./9.16 Hz, 2H) 7.31 (d, J=2.44 ¥z, L H) 738 (d, J=2.44 Yz, 1 1) 7.69 (d, /=916 Hz, 2 H) 9.55 (s, 1
H) 10.29 (5, 1 H) 10.34 (s, 1H).

[001955] 5-2 4-dioxotetrahydropyrimidin-1(2H)~y1)-3-ethyl-2-methoxy-N-(4-(methylsulfonamido)
phenyl)benzamide (compound YA-L3-1.112). "H NMR (300 MHz, DMS0-ds) 8 ppm 1.20 {, /=735 Hz,
FE)2.66-2.78 (m, 4 H) 2.95 (5,3 1) 3.69-3.84 (m1, S H) 7.19(d, ./=8.19 Hz, 2 1) 7.27 - 7.41 (m, 2 1)
7.69(d, =8.82 Hz, 2 H) 9.59 (s, 1 H) 1031 (s, 1 F) 1038 (s, 1 FI}.

8019561 5-(24-dioxotetrahydropyrimidin. L QH)-y1)-3-ethyl-2-hydroxy-N-(4-(methylsulfonamido)
phenylbenzamide (compound YA-L3-1.113). "H NMR (300 MHz, DMSO-d) 8 ppm 1.17 (t, /=7.54 Hz,
IHY2.54-2.66(m, 2H) 2.73 (t, /=6.62 Hz, 2 H) 2.99 (5, 3 H) 3.78 (t, /<6.62 Hz, 2 H) 7.24 {d, /=8.82
Hz, 2 B} 7.37 (d, J=1.84 Hz, 1 H) 7.62 (d, /=882 Hz, 2 H) 7.87 (d, /=2.21 Hz, 1 }} 9.72 (s, 1 H} 10.40
(s, L H) 1043 (s, 1 H} 12,70 (5, 1 F).

1001957] 5-(2,A-dioxotetrabydropyrimidin-1 (2H)-yD-2-hrydroxy-N-{4-(methylsuifonamido)phenyt)
benzamide (compound YA-L3-1.114). "H NMR (300 MHz, DMSO-ds) § ppm 2.72 (¢, J=6.80 Hz, 2 H)
297(s, 3 H)3.76 (1, J=06.80 Hz, 2 1} 6.99 (d, /=3.82 Hz, 1 H} 7.22 (d, /=9.19 Hz, 2 H) 7.40 (dd, /=8.82,

11.83 (s, 1 H).

[601958] 3-tert-butyl-5-(3-(2~(ethylamino)-2-oxoethyl)-2,4-dioxotetrahydropyrimidin- H{2H )y 1)-N-(4-
(N-2-(ethytamino)-2-oxosthyloethylsulfonamido phenyl)-2-methoxybenzamide {compound 1A-L3-
1.115)."H NMR (300 MHz, DMSBO0-dg) 8 ppm 0.92 - 1.04 (m, 6 H) 1.37 (s, S H} 288 (t, I=6.62 Hz, 2 H)
3.01~3.08 (m, 4 HY3.09 (5, 3 ) 3.75 (3, 3 H) 3.81 (1, J=6.62 Hz, 2H)} 4.22 (d, I=5.52 Hz, 4 H) 7.30 (d,
J=2.57T He, VH) 7.31 - 7.37 (m, 1 H) 747 (d, J=8.82 Hz, 2 H) 7.74 (d, J=8.82 Hz, 2 H) 7.88 - 8.04 (m, 2
) 10.53 (s, 1 H).

1081259 (3-(3-tert-butyl-4-methoxy-5-(4-(N-(pivaloyloxymethylymethylsulfonamido jphenylcarbamoyl)
phenyl}-2,6-dioxotetrahydropyrimidin-1(2H)-y))methy!l pivalate (compound 1A-L3-1.116). '"H NMR (300
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MHz, DMSO-de) S ppm 1.11 (5, 9 H) 119 (s, 9 H) 1.38 (5, 9 H) 2.95 {£, J=6.62 Hz, 2 H) 3.17 (5, 3 H)
377 (s, 3H) 3.81 (1 }=6.62 Hz, 2 H) 5.56 (5, 2 H} 5.67 (5, 2 H) 7.35 (&, J=2.57 Hz, 1 H) 7.38 (d, }=2.57
Hz, 1 H) 7.41 (d, J=9.19 Hz, 2 IT) 7.80 (d, J=8.82 Hz, 2 H) 10.61 (s, T H).

10819681 5-(3-((1,3-dioxolan-2-vDmethyl)-2,4-dioxotetrahydropyrimidin-1(2H)-y1)-3tert-butyl-2-
methoxy-N-~(4-(methylsulfonamido)pheny!jbenzamide (compound TA-L3-1.117), 'H NMR (300 MHz,
DMSO-dg) 8 ppm 1.37 (s, 9 H) 2.87 (t, J=6.62 Hz, 2 H) 2.95 (5, 3 H) 3.78 (5, 3 H) 3.76 - 3.85 (m, 4 1)
3.87-3.96 (m, 4 1) 5.07 (1, 5=4.96 Hz, 1 H) 7.20 (4, }=8.82 Hz, 2 ) 7.32 (dd, I=13.97, 2.57 Hz, 2 H)
7.69(d, 1=8.82 Hz, 2H}9.60 (s, 1 H) 10.40 (s, 1 I

[801961] 5-(3-allyl-2 A-dioxotetrahydropyrimidin L {2H)-y)-N-(4-(N-allylmethylsulfonamido)phenyl}-3-
tert-butyl-2-methoxybenzamide (compound IA-L3-1.118). "H NMR (300 Mifz, DMSO-dg) 5 ppm 1.37
(s, 91)2.78 ~2.93 (m, 2 H) 3.01 {5, 3 H} 3.78 (5, 3 H) 3.76 - 3.85 (m, 2 H} 4.25 {4, =588 Hz, 4 1) 4.94
~5.28(m, 4 H)5.67-5586{m, 1 ) 7.00- 721 (m, L H)7.31(d, I=2.57 Hz, 1 3} 735-742 (m. 3 H
774 (d, J=8.82 Hz, 2 H) 10.52 (s, 1 H).

[601962] 3-tert-butyl-5-(2 A-dioxotetrahydropyrimidin-1 (2H)-yD}-2-hydroxy-N-(2-methoxy-4-(methy]
sulfonamido)phenyl)benzamide (compound IA-L3-1.118}. "H NMR (300 MHz, DMSO-ds) § 1.38 (s, 9
H) 2.73 (t, 3662 Hz, 2 H)Y3.05 (s, 3 1) 3.74 - 3.81 (m, 5 H) 6.84 {dd, I=8.46,2.21 Hz, 1 H) 6.95(d,
3=2.21 Hz, 1 H)7.30 (d, J=8.46 Hz, 1 H) 7.39(d,1=2.21 Hz, 1 H) 7.89 (d, }=2.57 Hz, 1 H) 9.82 (5, 1 B)
10.06 (s, T H) 1037 (s, 1 H) 13.50 (s, 1 H}.

[081963] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- 1 2H)-yH)-2-methoxy-N-(3-(methyisulfonamido
methyDphenylbenzamide (compound IA-L3-1.120). *H NMR (300 MHz, DMSO-de) 5 1.37 (s, $ H) 2.71
{t, J=6.62 Tz, 2 13) 2.89 (3, 3 H) 3.69 - 3.88 (m, S H) 4.15 (d, J=6.25 Hz, 2 H} 7.00 - 7.16 (m, 1 H) 7.26 -
740 (m, 3H) 7.59 (4, =643 Hz, 1 H) 7.65(d,J=8.82 Hz, L H)7.74 (5, 1 ) 1036 (5, L H} 10.44 (5, 1
H).

[001964] 3-tert-butyl-N-(4-(2,5-dimethoxyphenylsulfonamido)pbenyl)-5-(2,4-dioxotetrahydro-
pyrimidin-1(2H)-y}-2~methoxybenzamide (compound IA-L3-1.121), 1H NMR (300 MHz, DMS50 463} &
135 (s, 9 H) 2.69 {4, 1=6.80 Hz, 2 H)3.71 (s, 6 ) 3.75 {1, J=6.62 Hz, 2 1) 3.85 (5,3 H) 7.06 {4, }=8.82
Hz, 2 H) 7.13 (5,2 H) 7.22 (dd, J=3.68, 2.21 Hz, 2 H) 7.31 {d, =2.57 Hz, 1 1) 7.53 (d, J=8.82 Hz, 2 H)
987(s, 11} 10.28 {5, 1 H} 1034 (s, 1 H).

{681965] 3-tert-butyl-5-(2,4-dioxotetrahiydropyrimidin- 1{2H)-yD-N-{(4-(2-hydroxyethyisulfonamido}
phenyl)-2-methoxybenzamide (compound ¥A-L3-1.122). "H NMR (360 MHz, DMSO-d¢) 8 1.37 (s, 9 H)
2.71 (t, J=6.80 Hz, 2 H) 3.19 {t, J=6.80 Hz, 2 1) 3.69 - 3.86 (m, 7 H) 4.93 (t, 3=5.70 Hz, 1 H) 7.20 (d,
J=8.82 Hz, 2 H) 7.28 (d, J=2.94 ¥z, 1 M) 7.33 (d, J=2.57 Hz, 1 H) 7.68 (d, 7=8.82 Hz, 2 H) 9.60 (s, I 1)
10.36 (s, 1 H) 10.38 (s, 1 F).

[801966] (N-(4-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1{ZZH)-y[}-2-methoxybenzamido)phenyl)
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methylsulfonamido)methy! butyrate (compound 1A-L3-1.123). "H NMR (300 MHz, DMSO-d6) 8 0.90 (¢,
J=7.54 Hz, 3 H) 1.38 (5, 9 H) 1.57 (m, 2 H) 2.39 (t, J=7.35 Hz, 2 H) 2.71 (t, J=6.62 Hz, 2 H} 3.14 (5, 3 H)
3.77 (m, 5 H) 5.57 (s, 2 H) 7.30 (4, J=2.57 Hz, 1 H) 7.35 (d, 7=2.57 Hz, 1 H) 7.41 (d, J=8.82 Hz, 2 H}
7.79(d, =882 Hz, 2 H) 10.36 (5, L H) 10.57 (s, | H)

[001967] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1{2H)-y1}-2-hydroxy-N-(guinolin-6-y{)
benzamide (componnd TA-E3-2.1)."H NMR (300 MHz, DMSO-dg) 5 1.41 (5, 9 H) 2.75 (, J=6.62 Hz, 2
HY3.77-3.86 (m, 2 H) TA5 (d, =221 Hz, 1 H) 7.68 {dd, J=8.46, 4.41 Hz, 1 H} 7.98(d, =2.57 Hz, 1 H)
8.11(s,2H) 844 (s, 1 ) 8.58 (d, 1=8.46 Hz, 1 H) 8.96 (dd, =4.41, 1.47 Hz, 1 H) 10.41 (5, 1 H) 10.81
(s, 1 H).

[661968] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H}-y1)-2-methoxy-N-(2-oxcindolin-5-y1)
benzamide (compound YA-1,3-2.2), 'H NMR (300 MHz, DMSO-dg) 8 1.37 (s, 9 H) 2.71 (1, J=6.62 Hz, 2
H)3.50 (s, 2 H) 375 (s, 3 H) 3.77 (&, J=6.62 Hz, 2 H} 6.78 {d, J=B.46 Kz, 1 H) 7.26 (d, I=2.21 Hz, 1 H)

(s, 1 H).

[601969] 3-tert-butyl-N-(2,2-dioxo-1,3-diliydrobenzofc)tiophen-5-y1)-5+(2,4-dioxotetrahydro pyrimidin-
1(2H)-y1)-2-methoxybenzamide {compound 1A-L3-2.3), 'H NMR {300 Mz, DMSO-dg) § 1.37 (s, 9 H)
271 (4, 7643 Hz, 2 H)3.76 - 3.85 (m, 5 Iw-f.} 445 (s, 2H) 453 (5, 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, | H) 10.36 (s, 1 H) 10.54 (s, 1 H).

[603978] 3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1{ZH)-yI)-2-methoxy-N-(2-ox0-1,2,3,4-tetra
hydroguinolin-6-yl)benzamide (compound IA-L3-2.4), 'H NMR (300 MHz, DMSO-dg) § 1.37 (5, 9 H)
244 (4, 2H) 271 (1, J=6.62 Hz, 2 H) 2.86 (4, =735 Hz, 2 H3 3.77 (1, 2 H 3.75 (5, 3 H) 6.82 (4, }=8.46
Hz, 1HY7.26 (d,1=2.57 Hz, 1 H} 7.32(d, J=2.57 Hz, 1 H) 745 (dd, =8.46,2.21 Hz, 1 H) 7.57 (4, 1 1)
10.05 (5, 1 H) 10.24 (s, 1 H} 10.35 (s, 1 FY),

[081971] 3-tert-butyl-N-(2,2-dioxo-1,3-dihydrobenzo{c]thiophen-5-y)-5-(2, 4-dioxotetrahydro pyrimidin-
1(2H)-yh)-2-hydroxybenzamide (compound 1A-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 (1, J=6.62 Hz, 2 1) 449 (5, 2 H} 4.55 (5, 2 ) 7.42 (dd, J=4 .96, 2.76 Hz, 2
H) 7.59 {dd, J=827, 1.65 Hy, 1 H) 7.74 (s, 1 H) 7.90 (d, J=1.84 Mz, 1 H) 10.40 (s, 1 H) 10.54 (5, I H)
1345 (s, L ).

[001972] 3-tert-butyl-5-(2,4~-dioxo-3,4-dihydropyrimidin: 1 (2H)-y1)-2-methoxy-N-{4-{methylsuifon
amido)phenyl)benzamide (compound IB-L3-1.1), "H NMR (300 MHz, DMSO-dg) 8 ppm 2.50 (s, 9 H)
2.94(s,3H)3.79 (s, 3 H} 5,66 (d, J=8.09 Hz, 1 H) 7.14 - 7.25 (m, 2 H) 7.39 (s, 2 H} 7.62 - 7.75 {m, 3 H)
960 (s, 1 H) 10,44 (5, 1 ) 11.42 (s, 1 FD.

{601873] 3-tert-butyl-5-(2,4-dioxe-3,4-dihydropyrimidin-1(2H)-¥1)-2-hydroxy-N-(4-(methyIsulfon-
amide) phenyl)benzamide (compound TB-L3-1.2). 'H NMR (300 MHz, DMSO-d6) 3 1.40 (s, 9 H) 2.99
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{s,3 HY5.70(dd, J=7.72,2.21 Hz, 1 H) 7.24 (d, J=8.82 Hz, 2 H) 7.46 (d, J=2.21 Hz, 1 H) 7.61 (d, J=8.82
Hz, 2 H)7.76 (8, =7.72 Hz, 1 H) 8,03 (d, J=2.21 Hz, 1 H) 9.75 (s, 1 ) 10,45 (5, 1 H) 11.48 (4, }=2.21
Hz, 1 H) 1352 (s, 1 H) :
1B01974] 3-tert-butyl-2-methoxy-5-(6-methyl-2 4-dioxo-3 4-dihydropyrimidin- 1 QH)-yD-N-(4-(msthyl
sulfonamido)phenylibenzamide (compound IB-L3-1.3), 'H NMR (300 MHz, DMSO-dg) 8 ppm 137 (5,9
HY 1.82 (5,3 H)2.96 (5, 3 1) 3.80 (s, 3 H) 5.63 (s, } H} 7.20 (d, J=8.82 Hz, 2 H) 7.34 (5, 2 H) 7.69 {d,
J=8.82 Hz, 2 H) 9.60 {5, 1 H) 1041 (s, 1 H) 11.27 (5, 1 H).
[001975] 3-tert-butyl-2-hydroxy-5-(6-methyl-2,4-dioxo-3 4-dihydropyrimidin- L (2H)-yD)-N-(4-{methyl
sulfonamido)phenyibenzamide (compound IB-L3-1.4). "H NMR (300 MHz, DMSO-dg) 3 ppm 1.39 (s, 9
HY 1.86 (s, 3 H) 299 (s, 3 H) 5.68 (s, 1 1} 7.24 (d, /~8.82 He, 2 H) 7.40 (s, T H) 7.61 (4, /~8.82 Hz, 2 H}
7.95(s, L E) 974 (s, LED 1039 (5, 1 ) 11.35 (s, 1 ) 13.57 (s, 1 H).
[801976] N-(3-tert-butyt-5-(2,4-dioxotetrahydropyrimidin-1(ZH)-yDphenyl)-4-{ methylsulfonamide)
benzamide (compound TA-L4-1.1), "H NMR (300 MHz, DMSO-d6) § 1.29 (s, 9 H) 2.72 (t, J/~6.62 Hz, 2
H) 3.09 (s, 3 H) 3.79 (1, /=6.62 Hz, 2 H) 7.08 (1, /=1.84 Tz, 1 H) 7.30 {d, J=8.82 Hz, 2 H) 7.67 (dd,
J=699,1.84 Hz, 2H) 7.95 (d, /=8.82 Hz, 2 H) 10.16 (s, 1 H) 10.15 (s, 1 H) 10.35 (5, L EI)
{801977] N-(3-teri-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-yD-2-hydrozyphenyl)benzamide
{compound I4-1.4-1.2). "H NMR (300 MEz, DMSO-dg) 8 10.28 (s, 1 H) 10.17 (s, 1 H) 8.99 (s, 1 H) 8.04
{d, J=6.99 Hz, 2 H) 749 - 7.67 (m, 3 H) 7.22 (4, I=2.57 11z, | 1) 7.06 (d, J=2.57 Hz, | H) 3.73 (1, J=6.80
Hz, 2 HY2.70 (¢, 3=6.80 Hz, 2 H) 1,40 (5, 9 H).
1001978} N-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)~y)-2-hydroxyphenyl)-4-(methylsulfon
amido)benzamide (compound YA-£.4-1.3). "H NMR (360 MHz, DMSO-dg) & 10.29 (s, 1 H) 10.25 (br s, 1
10016, 1 H)9.02 (s, 1 H) 802 (d, 1=8.82 Hz, 2 H) 7.30 (d, I=8.82 Hz, 2 H) 7.19 (d, =221 Hz, 1 E)
7.06 (4, J=2.57 Hz, 1 ) 3.73 (t, J=6.80 Hz, 2 H) 3.10 (5, 3 H) 2.71 (, J=6.62 Hz, 2 H) 1.39 (5, 9 H).
[061979] N-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin- 1(2H)-y1)-2-hydroxyphenyl)-4-(methyl
sulfonylmethylYbenzamide (compound 1A-L4-1.4). "H NMR (300 MHz, DMSO-dg) 8 1.40 (s, 9 H) 2.70
{t, 3=6.62 1z, 2 ) 2.95 (5,3 H} 3.73 {t, }=6.80 Hz, 2 H) 4.61 (5, 2 ) 7.07 (4, J=2.57 Hz, 1 H) 7.21 {4,
=257 Hz, 1 H) 7.57 (d, }=8.46 Bz, 2 ) 8.05(d, J=8.09 Bz, 2H) 895 (5,  H) 10.16 (s, 1 H) 10.29 (5, 1
H}.
{061980] N-(3-tert-butyl-5-(2,4~dloxotetrahydropyrimidin- 1 QH)-y1)-2-hydroxyphenyl)-4-nitro
benzamide (compound TA-L4-1.5). 'H NMR (300 MHz, DMSO-dg) 6 10.28 (s, 1 H) 10.26 (s, 1 H) 8.91
(5, | H)838(d,J=8.82 Hz, 2 H} .26 (d, =920 Hz, 2H) 7.19 (4, J=2.57Hz, ] ) 7.09 (d, ]=2.57 Hz, {
H)3.73 (t, 1=6.62 Hz, 2 H) 2.70 {t, ]=6.80 Hz, 2 H) 1,40 (5, 9 H).
[0619811 4-amino-N-(3-tert-butyl-5-(2 4-dioxotetrahydropyrimidin- 1 (ZH)-y1)-2-hydroxyphenyl)
benzamide (compound TA-L4-1.6). "H NMR (300 MHz, DMSO-dg) § 10.29 (s, 1 H) 9.95 (5, 1 H) 9.46 (s,
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1TH) 7.79 (4, 7=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}
59052 H)3.72 (1, =680 Hz, 2 H) 2.70 (¢, J=6.62 Hz, 2H) 1.39 (5, 5 H).

[061982] N-(3-tert-butyl-5+(2,4-dioxotetrahvdropyrimidin-12H)-y)-2-methoxypheny}-N-methy!-4-
{methylsulforamido)benzamide {compound YA-L4-1.7). "H NMR (300 MHz, DMSO-d¢) & 10.36 (s, 1 H)
9.81 (s, 1 H) 7.36 (4, J=2.21 Hz, 1 H) 7.15 (d, J=8.46 Hz, 2 H) 7.05 (d, ]=2.21 Hz, 1 H) 6.92 (d, J=8.46
Hz, 2H)Y3.65-350(m, 2 H)3.41 (5,3 H)3.17(d, J=5.52 Hz, 3H) 2.88 (5, 3 1) 2,66 - 2.76 {m, 2 E)) 1.03
{s, 9 H).

[001983] N-(3-tert-butyl-5~(2 4-dioxotetrahydropyrimidin- L2H)-y1)-2-methoxyphenyl)benzamide
{compound YA~L4-1.8). "H NMR (300 Mz, DMSO-dg) § 10.33 (s, 1 H) 9.98 (s, 1 H) 8.00 - 8.07 (m, 2
H)Y7.49-7.64 (m, 3 H) 7.38 (4, 1=2.57 Bz, Y ) 7.13 (4, J=2.57 Hx, 1 H) 3.77 (1, =662 Hz, 2 H) 3.72 (s,
3 H) 2,71 (t, 1=6.62 Hz, 2 H) 1.37 (s, 9 H).

[B01984] N-(3-tert-butyl-5-(2 A-dioxotetrahydropyrimidin-1 (ZH)-y1)-2-methoxyphenyl}-2-methoxy-4-
(methylsulfonamido)benzamide {compound YA-1.4-1.11). "H NMR {300 MHz, DMSO-dg) 6 10.33 (s, 1
H) 10.31 (5, L H) 1020 (s, 1 F) 8.21 (d, J=2.57 Hz, 1 H) 8.02 (d, }=8.82 Hz, 1 ) 7.01 - 7.67 (m, 2 H)
6.96 (dd, J=8.46, 1.84 Hz, 1 H) 4.03 - 4.07 (m, 3 H) 3.79 - 3.82 (m, 3 Hy 3.76 {t, J=6.80 Hz, 2 H) 3.14 (s,
3H) 271 (t, 1=6.62 1z, 2 H) 1.39 (s, 9 H).

[B01983] N-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-y1)-2-methoxyphenyl)-2-chloro-4-
(methylsuifonamidoibenzamide (compound TA-L4-1.12). "H NMR (300 MHz, DMSO-ds) 6 10.33 (s, 1
HY10.23 (s, 1 H) 10.02 (5, 1 F} 7.52 - 7.65 (m, 2 F) 7.20 - 7.33 (m, 2 H) 7.09 (d, J=2.57 Hz, 1 H) 3.71 -
3.82 (o, S 311 (5, 3D 2.71 (4, 1=6.62 Hz, 2 H) 1.35 (5, 9 1).

[881986] N-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1 (21)-yl)-2-methoxyphenyl)-2-methoxy-4~
(methylsulfonamido)benzamide (compound IB-L4-1.1). 'H NMR (300 MHz, DMSO-dg) § 1.40 (5, 9 H)
3.14 (5,3 H) 3.84 (5, 3 H) 4.06 (s, 3 H) 5.65 (dd, }=7.72, 2.21 Hz, 1 H) 6.96 (dd, 3=8 46, 1.84 ¥z, 1 H)
7.04(d, J=1.84 Hz, 1 F) 7.09 (d, =294 Hz, 1 H) 7.71 {d, J=7.72 Hz, 1 H) 8.01 (4, J=8.82 Hz, 1 H) 8.28
(d,J=2.57 Hz, 1 H) 10.27 (s, 1 H) 10.32 (s, T H) 11.41 (d, 7=2.21 Hz, 1 H).

[061987] {1-[3-tert-butyl-5-(2,4-dioxo-tetrahydro-pyrimidin-1-yl}-2-hydroxy-benzyl]-piperidin-4-y1} -
carbamic acid tert-buty! ester (compound IA-L5-1-1.1). "H NMR {300 MHz, CDCL) 8 ppm 7.36 (s, 1 H)
7.03(d, =294 Hy, LH) 6.77 (¢, =257 Bz, 1 H) 443 (s, LH) 3.79 (1, /=6.62 Hz, 2 H) 3.66 (5, 2 H)
3.44-3.61 (m, 1 H) 2.88-3.01 (m, 1 H) 2.81 (t, /=6.62 Hz, 2 H) 2.22 (s, 2 H) 1.98 (s, 2 F) 1.44 (s, 9 F))
1.39(s, 9 1) 1.28-1.71 {m, 2 H)

[601988) N-{1-[34ert-butyl-5-(2,4-dioxo-tetrahydro-pyrimidin-1-y1)-2-hydroxy-benzyli-piperidin-3-
ylmethy!}-methanesulfonamide (compound IA-£5-1-1.2), "H NMR (300 MHz, CDCly) & ppmt 7.45 (s, 1
H) 7.03 (d, /=2.57 Hz, 1 1) 6,78 {d, J=2.21 Hx, 1 H) 4.37 (s, | H) 3.81 (1, /=6.80 Hz, 2 H) 3.58-3.73 {m,
2 H)3.07(s, 2 H) 2.92 (5,3 1) 2.81 (1, J=6.62 Hz, 2 H) 1.72-1.95 (m, 4 ) 1.49-1.72 (m, 4 H} 1.39 (s, 9
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H)

(001989 1-[3-tert-butyl-5-(2,4-dioxo-tetrahydro-pyrimidin- 1-y1)-2-hydroxy-benzy}-piperidine-3-
carboxylic acid ethyl ester (compound IA-L.8-1-1.3). 'H NMR (300 MHz, CDClL) 8 ppm 7.39 (s, I H)
7.03 (d, =2.57 Hz, 1 H}6.78 (d,.~2.57T Hz, 1 H) 4.09-422 {m, 2 H) 3.79 (¢, J=6.62 Hz, 2 H) 3.67 (5,2
H3y3.05 (s, 1 H) 2.81 (t, /=6.80 Hz, 2 H} 2.51-2.69 (m, 1 H)2.38 (5, 1 H) 2.15 (s, 1 ) 1.88-2.07 (ry, 1 H)
1.70-1.85 {m, 1 H) 1.46-1.69 (m, 3 H) 1.35 (s, 9 ) 1.21-1.30 (m, 3 H)

001990] 1-{3-tert-butyl-4-hydroxy-5-(3-methyl-piperidin-1-vimethyl}-phenyl}-dilydro-pyrimidine-2 4-
dione; compound with trifluoroacetic acid (compound TA-LE-1-1.4),

(61991} 1-[3-tert-butyl-5-(2,4-dioxo-tetrahydro-pyrimidin-1-y[}-2-hydroxy-benzyi]-piperidine-4-
carboxylic acid methyl ester (compound 1A-L3-1-1.5). 'H NMR (300 MHz, CDCls) 6 ppm 7.38 (5, 1 H)
7.03 (d, 2257 Hz, 1 H) 6,77 (d, /=2.5T Hz, 1 H) 3.79 (t, /=6.80 Hz, 2 H) 3.69 {5, 3 H} 3.66 (s, 2 1) 2.97
(s, 2 H) 2.80 (t, J=6.80 Hz, 2 H) 2.30-2.46 (m, 1 H} 2.17 (s, 2 H) 1.91-2.03 (m, 2 F) 1.83 (s, 2 H) 1.39 (s,
9H)

[681952] 1-[3-tert-butyl-4-hydroxy-5-((R)-3-hydroxy-piperidin- 1 -yhmethyl-phenyl-dihydro-pyrimidine-
2,4-dione; compound with triflueroacetic acid (compound TA-L.5-1-1.6),

[601993] 1-[3-tert-butyl-5-(2,4-dioxo-tetralrydro-pyrimidin-1-yl)-2-hydroxy-benzyl}-piperidine-3-
carboxylic acid diethylamide, frifinoroacetic acid salt (compound TA-LE-1-1.7).

[001994] 1-[3-tert-butyl-5-(2,4-dioxo-tetrahydro-pyrimidin-1-yI)-2-hydroxy-benzylj-piperidine-3-
carboxylic acid amide, trifluoroacetic acid salt (compound 1A-15-1-1.8),

(001995} 4-[3-tert-butyl-5-(2,4-dioxo-tetrahydro-pyrimidin-1-yl)»-2-hydroxy-benzylj-piperazine-1-
carboxylic acid fert-huty] ester (compound TA-L5-1-1.18). 'H NMR (300 MHz, CDCL) 8 ppm 7.37 (s, 1
H) 7.05 (4, /=2.57 Hz, 1 Hy 6.80 {d, /=257 Hz, 1 H) 3.79 {t, J=6.62 Hz, 2 H) 3.69 (5, 2 H) 3.34-3.61 (m,
2 H) 2.81 (t, J=6.62 Hz, 2 H) 2.52 (s, 2 H) 1.56 (s, 4 H} 146 (s, 9 ) 1.39 (s, 9 1)

[001996] N-{1-[3-tert-butyl-5-(2,4-dioxo-tetrahydro-pyrimidin-1-yl)-2-hydroxy-benzy!}-pyrrolidin-3-
y1}-methanesulfonamide (compound TA-LA5-1-1,11). "H NMR (300 MHz, CDCl;} & ppm 7.48 (s, 1 H)
7.04 (d, J=2.57 Hz, 1 H) 6.81 (d, /=221 Hz, 1 1) 4.66 (5, 1 H) 4.04-4.17 (m, 2 H) 3.80 (t, J=6.62 Hz, 2
H2.96 (5,3 H) 2.85-2.93 (m, 1 H) 2.82 {1, /=6.62 Hz, 2 H} 2.65-2.76 (m, 1 1) 2.50-2.64 (m, 1 H) 2.34-
249 (m, 1 H) 1.73-1.89 (m, 1 H) 1.39 (5, 9 1)

[001997] {1-[3-tert-butyl-5-(2,4-dioxo-tetrahydro-pyrimidin-1-yl)-2-hydroxy-benzyl}-pyrrolidin-3-y1} -
carbamic acid tert-butyl ester (compound IA-LA-1-1.12}. 'H NMR (300 MHz, CDCl) 8 ppm 7.38 (s, 1
H) 7.01-7.04 (m, 1 H) 6,77-6.80 {m, 1 H) 4.66-4.75 (m, | H) 4.16-4.27 (m, 1 H) 3.80 (¢, 2 H) 3.68-3.87
(m, 2H) 2.81 (¢, 2 1) 2.26-2.96 (tm, 5 H) 1.49-1.74 (m, 2 H) 143 (5, 9 H) 1.40 (5, 9 H)

001998} 1-(3-tert-butyl-5-((2,6-dimethylmorpholino)ymethyl)-4-hydroxyphenylydihydro pyrimidine-
2,41 H 3 )-dione 2,2 2-trifluoroacetate (compound TA-L5-1-1,13),
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[861999] 1-(3-tert-butyl-4-hydroxy-S-(morpholinomethylyphenyDdihydropyrimdine-2 4(1H,3H)-dione
2,2, 2-trifluoroacetate (compound IA-15-1-1.14)

[002000] 1-(3-ert-butyl-4-methoxy-5-((1-methyl-1 H-indol-3-yDmethyhphenyldihydropyrimidine -
2,4(1H,3H)-dione (compound 1A-L5-1-2.1). "H NMR (300MHz, DMSOC-d6): § 10.23 (s, 1H), 7.48 (d,
J=8,1Hz,1H), 7.38 (d, I=8.1Hz, 1H}, 7.17 (m, 11D, 7.08 (d, }=2.6Hz, 1H), 7.04 (s, 1H), 6.98 (m, 2H), 4.05
(s, 2H), 3.76 (s, 3H), 3.72 (s, 3H), 3.66 (t, J=6.6Hz, 1H), 2.62 {t, J=6.6Hz, 1), 1.37 (5, 9H)

[002001] N-(1-(3-tert-butyl-5-(2.4-dicxotetrahydropyrimidin-1(2H)-yh)-2-hydroxybenzyl)-1,2,3,4-
tetrahydroquinolin-6-yDmethanesulfonamide (compound ¥A-L5-1-2.2). "H NMR (300 MHz, CDCls) 8
038 (s, 1 ¥} 7.46 (s, 1 HY7.09 (d, J=2.21 Hz, I H}6.94 - 7.06 (m, 2H) 6.91 (d, =2.57 Hz, | H) 6.23 -

(m, 3 H) 1.94-2.04 (m, 2 H) 1.39 (5, 9 H).
[802002] N-(4-(3-tert-butyl-5-(2,4-dioxotetrakydropyrimidin-1(ZH)-yhphenethyl)pheny imethane
sulfonamide (compound LA-L5-2-1.2). "H NMR (300 MHz, DMSO-dg) 8 1.25 (5, 9 H) 2.69 (t, J=6.62 Hz,
2H)2.83 (5,4 H)2.91 (5, 3} 3.75 (1, I=6.62 Hz, 2 F) 6,99 - 7.21 (m, 7 H) 9.60 (s, 1 H) 10.31 (s, 1 H).
[602663] methyl 2-(3-tert-butyl-5-(2,4-dioxo-3 4-dibydropyrimidin- 1 2 H)-yD-2~-methoxyphen ethyl)-5-
(methylsulfonamido)benzoate (compound IB-LS-2-1.1). "H NMR (300 MHz, DMSO-d6) 5 1.34 (s, 9 H)
2.83-2.92 (m, 2 Hy2.96 (5,3 H) 3.14 (dd, J=10.30, 5.88 Mz, 2 H)3.75 (5, 3 H) 3.83 (5, 3 H) 5.64 (d,
=772 Hr, L H) 7.13 (d, =294 He, 1 Hy 7.20 (d, J=2.57 He, 1 H) 728 - 736 (s, 2 H} 7.6 1 - 7.71 (m, 2
HY9.88 (s, 1 H) 11.39(s, 1 H)
[062004] N-(4-(3tert-butyl-5~(2,4-dioxo-3,4-dibydropyrimidin-1QH)-v1)-2-methoxyphenethyphenyl)
methanesulfonamide {compound TB-L5-2-1.2), 'H NMR (300 MFz, DMS0-d6): § 11.39 (s,1H), 9.60
(s,1ED), 7.65 (4, J=8.1Hz, 1H), 7.23(m,3H), 7.17(m,3H), 5.64(d,J=7.7THz,1H), 3.77(s,3H), 2.93(s5,3H),
2.88(bs,4H), 1.35(s,9H)
[002685] N-(4-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-12H}-yh-Z-methoxybenzyloxyiphenyl)
methanesulfonamide (compound TA-LE-1.1). "H NMR (300 Mz, DMSO-ds) 8 ppm 1.26 (s, 9 H) 2.69
J=6.62 1z, 2 HY2.80 (s, 3} 3.71 - 3.76 (m, 2 H) 3.78 (5, 3H) 5.05 (5,2 H) 6.96 - 7.12 (m, 2 H) 7.10 -
7.21 (m, 2H) 7.23 (d, J=2.94 He, 1 H) 7.32(d, =257 Hz, TH) 939 (s, T H) 1032 (5, T H).
[002806] 1-(3-tert-butyl-5-({oyclohexyl(ethyDamino)methyl)-4-hydroxyphenydihydropyrimidine-
2,4(1H,3H)-dione 2,2 2-trifluoroacetate (compound TA-L9-1.1).
[0602667] 1-(3-tert-butyl-5-{{cyclohexyl(methyamino)methyl)-4-hydroxyphenyldihydro pyrimidine-
2,4(1H,3H)-dione 2,2, 2-rifluoroacetate (compound YA-LS-1.2).
[802008] N-(4-(3-tert-butyl-5-(2,4-dioxotetrabydropyrimidin-1(21)-y1)-2-hydroxybenzylamino)phenyt)
methanesulforamide (compound IA-L9-1.3). "H NMR (300 MHz, DMSO-dg) 8 1.37 (s, 9 H} 2.66 (1,
J=6.62 Hz, 2 H) 2.82 (5, 3 H) 3.65 (t, 7=6.62 Hz, 2 H) 4.24 (d, J=5.15 Hz, 2 H) 6.10 (1, }=5.52 Hz, 1 H)
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6.64(d, J=8.82 Hz, 2 H) 6.98 (d, J=8.82 Hz, 2 H} 7.03 (s, 2 H} 8.79 {5, | H) 9.04 (s, 1 H) 1022 (s, 1 H).
[0020809] N-(4-(3-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1(2H)-y1}-2-methoxybenzylaminophenyl)
methanesulfonamide (compound IA-L.9-1.4). "H NMR (500 MHz, DMSO-dg) § 1.36 (s, 9H), 2.65 (¢,
=67 Hz, 2H), 2.80 (s, 3H), 3.68 (£, 6.7 Hz, 2H), 3.79 (5, 3H), 4.25 (4, J 5.5 Hz, 2H), 6.10 {m, 1H), 6.55
(d, J= 8.5 Hz, 2H), 6.94 (d, J= 8.5 Hz, 2H), 7.13 (d, J=2.5 Hz, IH), 7.19 (d, J=2.4 Hz, 1}1), 8.92 (s, IH),
10.23 (s, 1H).

[0620161 N-(4-(2-G-tert-butyl-5-(2,4-dioxotetrahydropyrimidin-1 (2H)-y[}-2-methoxyphenyl)-2-
oxoethyDphenyDmethanesulfonamide (compound IA-L11-1.1). "H NMR (300 MHz, DMSO0-dg) § 1.36
(s, 9F) 270 (t, =6.62 Bz, 2 H) 2.96 (5, 3H) 3.64 (5, 3 H) 3.76 (1, J=6.62 Hz, 2 H) 427 (5, 2 H) 7.10 -
7.26 (n, 4 H) 7.32 - 7.41 (m, 2H) 9.67 (s, 1 H) 1037 (5, 1 H}.

(602611 N-{4-(2-(3~tert-butyl-5-(2, 4 -dioxotetrahydropyrimidin-1 (2H)-y1)-2-methoxyphenylacetyl)
phenylmethanesulfonamide (compound TA-L12-1.1). "H NMR (300 MHz, DMSO-dg) 6 1.33 (s, 9 H)
268 (L, I=6.62 Hz, 2H) 312 (5, 3 1) 3.61 (5,3 Hy 3.72 (1, J=0.62 Hz, 2 H) 436 (5,2 H) 7.01 (d, J=2.94
Hz, 1 H)7.15 (d, 1=2.57 Hz, 1 H) 7.28 (d, =8.82 Hz, Z H) 8.04 (d, 7=8.82 Hz, 2 H) 10.29 (5, 1 H) 10.35

(s, 1 ).

[002012] The following compounds can be prepared utilizing the above discussion:

TABLE A

W/
B
N RN

=

TA-£.3-1.7
TA-L1-1.2
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¥A-LI-1.15

14-1.2-1.5

TABLEB
H
O N O %
\( G i substituent(s) as described
N % { in the table below
! S N S
t H
o RS
/1\\
i
i compound R substifuent(s)
1A.L3-1.23 -G ~2-OCH;3-

[
o
g



compound R’ substituent(s)
[A-L3-1.28 -OCH; | ~4-CHNH)S(O),CH;
TAT3 161 | -OCH: | O
it
H |
i AN N
& ]
O~
TA-1.3-1.68 -OCH; | ~4-NICH),CH)=CHIS(O)RCH;
|
TAL3175 | -OCH, | ANCO0CICERCH SO CH,

[002813] HCV Polviperase Inhibition Assay

[602014] Either two-fold serial dilutions (fractional inhibition assay) or a parrower range of dilutions
spanning the ICs, of the inhibitor (tight binding assay) of the inhibitors were incubated with 20mM Tris-
Cipli 74, 2mM MnCl, 1mM dithiothreitol, 1mM ethylene diamine tetraacetic acid (EDTA), 60 to
125uM GTP and 20 to 50nM A21 NS3B (HCV Strain 1B (BX, Genbank accession number M58333, or
H77, Genbank accession number AF011751)) for 15min at room temperature. The reaction was initiated
by the addition of 20uM CTP, 20pM ATP, 1uM “H-UTP (10mCi/umol), 5nM template RNA and 0.1
U/ul RNase inhibitor (RNasin, Promega), and allowed to proceed for 2 to 4h at room temperature.
Reaction volume was 50pt. The reaction was terminated by the addition of 1 volume of 4mM spermine
in 10mM Tris-Cl pH 8.0, ImM EDTA. After mcubation for at least 15 min at room temperature, the
precipitated RNA was captured by filtering through a GF/B filter (Millipore} it a 96 well format. The
filter plate was washed three times with 200p! each of 2mM spermine, 10mM Tris-Cl pH 8.0, lmM
EDTA, and 2 times with ethanol, After alr-drying, 301! of Microscint 20 scintillation cocktail (Packard)
was added to each well, and the retained cpm were determined by scintillation counting. 1Csp values were
calculated by a two-variable nonlinear regression equation using an uninbibited 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 1Cs values less than 0.005uM in the fractional inhibition
assay in order to more precisely measure the ICs, values. Retained cpm were plotted vs. inhibitor

concentration and fit to equation | using non-linear regression {ref. 1) to obtain the ICs values:

Retained cpro=Alsqri{(JCs By 2+ IC* E 3 -(ICsH1-E)] (egn 1)

where A=Vmax{SY2(Km+{S]); It=total inhibitor concentration and Et=total active concentration of
enzyme.

[002015} Ref Morrison, J. F, and 8, R. Stone. 1985. Approaches to the study and analysis of the



inhibition of enzymes by slow- and tight-binding inhibitors. Comiments Mol. Cell. Biophys. 2: 347-368.
[062816] The sequence of the template RNA used was: 5-GGGCGAAUUG GGCCCUCUAG
AUGCAUGCUC GAGCGGCCGC CAGUGUGAUG GAUAUCUGCA GAAUUCGCCC
UUGGUGGCUC CAUCUUAGCC CUAGUCACGG CUAGCUGUGA AAGGUCCGUG
AGCCGCUUGA CUGCAGAGAG UGCUGAUACU GGCCUCUCUG CAGAUCAAGUC-3
[0620817] When tested by the above method, the compounds of this invention inhibit HCV polymerase
1A and/or 1B. The legend in the table below is as follows: A - ICs < 0.0TuM; B - 0.JuM 2 ICs >
0.01aM; C —~ luM = ICs > 0.1uM; and D — 1Cs > TuM; ND — not determined,

Table 3Cs
compound la ib compound ia Ib
TALOL1 A B TALO-12 B B
TA-LO-1.3 c T TALoi4 B B
TA-LA-15 ¢ i c TAL0-16 B B
TAiei7 | D < aioig | C c
YA-LO-1.9 B c [TAL0ii6 | D D
TALoiill | D D TBLA-LL A A
TBi0-12 e ¢ TBL013 B B
TBL0-1.4 B B TB-L0-1.5 B B
BLo-16 c c BLo-17 B B
IB-10-1.8 c c TB-L0-1.9 c c
Wio1ii0 | C c YA 021 c s
Thina2 B B TAL623 c <
TA-L0-2.4 B B TA L0253 ¢ ¢
TA-LO-2.6 c c iAL027 | C c
TA1023 B B TAL0-2.9 A A
TALb218 | D b BL0-21 c ¢
CIB-LG-2.2 C C IB-18-2.3 A A
TE102.4 ry A TB16-2.5 B B
TBL0-2.6 B B 51027 B B
TBL6-28 B B TB-L0-2.5 3 A
BL02.10 | A B BLO21L A A
L0212 | A B B10213 | A B
Bie2id | A A L0215 A B
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compound ia | ib compound ia ib
TBL0216 | A B B-L02.17 | A B
TBi6ai8 A B Bi0-218 | A B
TB-L0226 A B B1.0-2.21 B B
Bz B B B16223 | B A
B16224 B B iBL0-225 | B B
IB-L0-226 | B B 1B-10-2.27 B B
1510228 | B 1810229 | B B
IB-L0-2.30 B TB-L0-2.31 B E )
1510232 | B B-10235 | B B
Bi0234 | B B TB10-235 | B B
1810236 | B C 10237 | C C
IB-16-2.38 | C B IB-L0-2.35 C C |
L6240 | C c [B-L0-2.41 c C T
Bio24z 1 C ¢ (Biead4s 1 C C
1B-Lo-2.44 | C C 1B-10-245 | C C
IB-1§-246 | C C TIB1L0-2.47 D b
IBi0z48 | D D BL0249 | D D
15250 | B B BI0251 | A B
m10252 | A B B-L0-253 | A B
B 1024 A B L0255 | A B
B10256 | A B BIO25T A B
B-16258 | A B B1825 A B -
BL0266 | A B Bi026l A B
Bis262 | B B L0263 | B B |
mi0264 | B B Bi03465 | B A
B 10266 | B B 510267 | B B
IB-10268 | B B TB-16269 | B B
B10-2.70 | B c mI0271 | C C
B10272 | C C B10273 | C c
Bi6274 | C ¢ 810275 | C D
1B-L.0-2.76 C D 1B-1.6-2.77 D D o
Bi0278 | D B BL0275 | B B

365



compound 1a ib compound 1a 1h ﬁ
ALl A A TALI-14 A A
TA-L1-1.5 A B TALI-16 A B
i JA-L1-1.9 A B IA-L1-1.10 B B
1 TA-L3-1.11 B B TA-Li-1.12 C C
( TA-L.1-1.13 C C 1A-LA-1.14 D D
IALI-Li6 | A A TA-LI-1.17 | B B
TALi-118 | C c TA-LI-126 | A B
TALid2i B B IALi122 | C C
il | C c TALiiz24 D D
14-L1-1.25 (D D IA-L1-1.26 B B
IALi-127 | A B TBLA-11 A wy |
BLi12 B B [ TB1i-14 A A
IB-L1-1.5 A A IBLILE A B :
®Lrig | A B B8 A B
BLLS A B BLlLL0 A B
IB-L1-1.11 A B IB-L1-1.12 A B ]
IB-Li-1.13 A B IB-L1-1.14 A B
L1115 | A B BIi116 | A B
BLiil7 | A B L1118 | A B
BIi-115 | A B Bai-120 | A B
Biii2 A B MBLl122 | B B 7
1123 | B B miiizd | B B ~
Biii25 1B B BEL156 | B E
Bi1-127 | B B IBii-128 |B B
B-LI-129 | B B B-L1-130 B B
IBTii31 | B c Bitisz . C C
Bii143 | C T "Baiis4 D D
BLI-145 | A B B-L1-1.46 | B B
BL1-147 | B B TB-Lii48 | B B
IBL1149 | B c L1580 | B B
IB-LI-1.51 B B IB-L1-1.52 C C
B1i-153 | D p) IBLi-155 | D D
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corponnd i 1a ib compound ia ih
izai B A TAL2-12 A A
TAL12-1.3 A A TA-L2-14 C c
JA-L2-1.7 | B B IA-E2-1.8 A A
AL21s A A 1A-12-110 | B B
A4l | A B TAd12112 A A
Th-L2-1.13 A A A-L2-L14 | A A
Thizii5 B B IA-l2-1.16 | A B
1AX2-1.17 | B B TA-Lz-1.18 | A A
A2 119 | C B TAL2120 | A B
TAL121 | A B 1h-Lz1.22 | B B
TA12323 | C c iALz-124 | A B
1A-12-125 | A B 1A-12126 | B B
IBL2-1.1 A B B-L212 A B
B12-1.3 A B 1B-L2-14 B 3
IB-12-15 B B BL2-1.6 A B
BL21.7 A B 1B-12-18 A B
B12-15 C B Biz2-110 | A B
Biz111 | B B B12112 | B B
BL2-L15 | C ¢ Thlz2d B B
IBL22.1 B B TA13-1.1 b D
1AL3-12 D 3 TAL3-13 D c
TA-L3-1.4 C B TAL3-1.5 C B
1A-13-1.6 B A TA131.7 c B
Thisis | B B AL319 | C B
1A13-1.16 | B B L3111 | D T
Alsiiz | C B AL | C A
TAL3114 | B A TAL3115 D T
1A13.1.16 | D B 1AL3-117 | D D
IAL3-1.18 | D TND 1413119 | C B
1A13-1.20 | D B AL3121 | D C
1A-13-1.22 | C B 1ALs124 | C C
1A-13-125 | D D IAL3126 | D D
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compound iz ib compound ia ib
TA13-127 | C c 1A13-128 | ND ND
TA-L3-130 1D c IA13131 | D D |
1Ai3132  ND D 1513133 | D ¢
TA13934  |ND 53) (Ai3135 | ND N
TAL3-136 | ND D TAX13137 | ND ND
TA-L3138 | D c TAi3139 | D ¢
TA13140 | WD ND TAididl | C D
TA-L3-142 | D ) 1513143 D D
TA-L3-144 | WD ND TAla-145 | ND ND
TAi3ids 1D ND Tai3147 | D D
Thl3-1.48 1D ) TA13-145 | D D
TA-L3-1.50 | D B IAL3151 | B B
hls185 | C C 1A13-153 | ND ND
TAL3-154 B € IAL3155 | C ¢
TAL3-156 | C c IAla157 | B 5
TAd3is | C C IAL3156 | C B
TAisico | B 1B This162 | C 5
TAi316s | D D Taisi6d | C b
TAXsi65 | D 5) 13166 | D B
TAL3167 1D B 113165 | C c
TAL3-170 | D D TAdsi7l ¢ )
1Ai3172 | D B TALs173  |D D
TAL3174 | D B TAisi76 D D
[Aia177  |D B 1A13178 | D D
TAL3-179 | D ) TA13-180 | D D
TAis181 | ND ND TAi3182 WD D
1A13-183 | B C hisiss1C c
1413185 | C C TA-13185  ND ND
TAis187 | D C TA13-188 | D

TA-13-189 | B B 1A-13-190 | B B
(13151 | B B L3194 | C c
A L3195 | C B FTSEETTINNEG )
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compound 1a ib compound ia ib
1A-13-197 | D D [AL3198 | D c
1413195 | B c TAL3-1100 | D C
TALsiioi D 5 Thiiii0z | C ¢
This1i03 | C 5 TAJ31i64 | D ¢
[A-131105 | C B 14131167 |D )
TAL31108 | D B TALsiiil | B ¢
Aia1iiz | C C TIAISLIB | D D
L3114 | D 5 STREERICRRES D
TAL3I1i6 | D D TAi3-1117 | D D
| 1A-13-1118 | D D Thi34119 | B A
TAL3-1.120 1 C ¢ TAisiizl | C i
TAi31122 | B B TAi31123 | D D
1311 B B TB-13-1.2 B A
[B13-13 c 5 IB-L5L4 ¢ B
TAL3-2.1 D c wis2z | C c
TAL3.23 5 B hiszd D 5
IAL325 D c i4ii ¢ ¢
(ATl 3} ) TATAL3 5 T
TALA4 i ) TA-LA-15 D D
' TALA-16 5} D TEVETINNNEG B
IALAls D C TALA10 B B
(L4116 | D B TR VERTEERIY B
TAiAiiz | B B TESPRE A B
TAisiii | D D iAlsii2 | D D
TAL5-1-13 | D ) TAis1i4 | D 3
TALEI5 D ) TA151-16 | D D
TaisTis | D 3) TAi5i18 | D D
TATAI1i8 D 5 IS4 | D D
TAT51112 | D ) TALE1-113 | D b
IA-LS-1-1.14 | D D [AL5-1-21 | D D
FA-LA-1-2.2 D D TA-LEL-T.1 B B
Thisa12 | B B 815211 | A B
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compound 1a ib compound la ib

IB-L5-2-1.2 B B IA-16-1.1 B C

IA-18-1.1 C C FA-19-1.1 Iy D

FA-LS-1.2 D D IA-LS-1.3 D D

1A-18-1.4 B L C 1A-L11-13 B B
AL B B

[082618] HCV Polvmerase Replicon Assay

[662615] Two stable subgenomic replicon cell lines were used for compound characterization in cell
culture: one derived from genotype 1a-H77 and one derived from genotype 1h-Coni (obtained from
Apath, LLC, St. Louis, MO}. All replicon constructs were bicistronic subgenomic replicons similar fo
those described by Bartenschlager and coworkers (Lohmann ef al,, Replication of Subgenomic Hepatitis C
Virus RNAs 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 (1a-H77) (Blight et al., Efficient
Replication of Hepatitis C Virus Genotype 1a RNAs in Cell Culture, ¥. VIROL. 77:3181-90 (2003)). The
replicon also has a firefly luciferase reporter and a neomycin phosphotransferase (Neo) sefectable marker,
These two coding reglons, separated by the FMDV Za 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, K2040R and S22041. The 1b-Conl replicon construct
is identical to the [a-H77 replicon, except that the NS3-NS5B coding region was derived from the
1b-Conl strain, and the adaptive mutations are E1202G, T12801 and $22041. Replicon cell lines were
maintained in Dulbecco’s modified Eagles medivm (DMEM) containing 10% (v/v) fetal bovine serum
{FBS), 100 IU/mi peniciliin, 100mg/ml streptomycin (Invitrogen), and 200mg/mi G418 {Invitrogen).
{002026] The inhibitory effects of compounds on HCV replication were determined by measuring
activity of the luciferase reporter gene. Briefly, replicon-containing cells were seeded into 96 well plates
at a density of 5000 cells per well in 100ul DMEM containing 5% FBS. 16-24h later, the compounds
were diluted in dimethyl sulfoxide (DMSOj) to generate a 200x stock in a series of eight half-log
dilutions. The dilution series was then further diluted 100-fold in the medium containing 5% FBS.
Medium with the inhibitor was added to the overnight cell culture plates already containing 100ul of
DMEM with 5% FBS. In assays measuring inhibitory activity in the presence of hurman plasma, the
medium from the overnight cell culture plates was replaced with DMEM containing 40% human plasma
and 5% FBS, The cells were incubated for three days in the tissue culture incubators and were then lysed
for RNA extraction. For the luciferase assay, 30ul of Passive Lysis buffer (Promega) was added to each
well, and then the plates were incubated for 15min with rocking to Iyse the cells. Luciferin solution (50

to 100ul, Promega) was added to each well, and luciferase activity was measured with a Victor I
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fuminometer (Perkin-Efmer). The percent inhibition of HCV RNA replication was calculated for each
compound concentration and the ECs value was calculated using nonlinear regression curve fitting {o the
4-parameter logistic equation and GraphPad Prism 4 software.

[882021] When tested by the above method, the compounds of this invention whibit HCV polymerase
1A and/or 1B, The legend in the table below is as follows: A ~ BCso £ 0.01ubk; B — 0.1uM > ECg >
0.01uM; C - 1uM > BCs > 0.1uM; and D — ECse > 1uM; ND — not determined.

Table ¥Cx

¢ compound ia ib eompound ia ib
il C A TA-LE-1.2 c B
TA-L0-1.3 c c TA-LA-1.4 C B
IA-LO-1.5 D D IA-LO-1.6 C B
IA-L6-17 | D D 1A-LO-1.8 D D
IA-LG-1.5 D c TA-LO-1.10 ND ND
TAL0-1.11 | ND ND IB-LO-1.1 B B
1B-L0-12 D D B-L6-13 C B
BLo-i4 | C B BLO-15 B B
BiAis D c IB-10-1.7 D c
I'1B-L0-1.8 D D "IB-L0-19 D D
B10-116 | D D A0 D D
TALO-2.2 c B TA-L0-2.3 C C
14-L0-2.4 D C YAL0-2.5 D D
1A-L0-2.6 D D TA-L0-2.7 D c
1A-L0-2.8 C B TA-LO-2.9 A A
TA-L0-2.16 | ND ND 1B-1.0-2.1 D C
IB-LO-2.2 D D IB-1L0-2.3 A A
[B10-24 | ND A IB-1.0-23 B A
TET SV ANNNG B 181627 C B
B-L0-2.8 ND B IB-10-29 A A
IBL0210 | A A CIB-LO211 B A
IB-L0-232 | B A TE0313 B A
IBLO-214 | C B 1B-10-2.15 c B
B-L0216 | C A IB-1.0-2.17 B A
IB10-218 | C B TB-10-2.15 B B
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compound la ib compound in ik
B-16-226 | C B 18-1.0-2.21 C B
mIez222 | C B 1B-10-2.23 C B
B-L0-224 | B B IB-10-225 C B
BL6226 | D c IB-L0-2.27 C B
1810228 | D c IB-L0-2.29 C B
(TBi6236 | C B IB-L0-2.31 C B
BL6-232 | C B 1B-16-2.33 c C
1B-1.0-2.34 Ix C 18-L6-2.35 ) C
IB-10-236 | C B 1B-L0-2.37 D C
1616238 | D D IB-L0-2.39 D C
1810246 | D C TB-LO-2.41 c C
B102.42 | C ic TB-1.0-2.43 D C
IB-L6-2.44 | D D IB-10-2.45 D C
IB-10-2.46 | ND ND IB-LO-2.47 ND ND
IB.00-2.48 | ND ND IB-1.0-2.48 ND ND
B-LO-250 | C C IB-16-2.51 B A
B-10-252 | B A IB-L0-2.53 B B
B10254 | B B YB-L0-2.55 B A
IB16-2.56 | C A IB-LO0-2.57 C B
1B-16-258 | B A m1e259 | C B
B10260 | C B Bioa6l . C B
IBL62.62 | C B IB-10-2.63 C B
B-L0-2.64 | C A | IB-L0-2.65 C B
IBL0-2.66 | C B (TBL02.67 C B
B-L6-2.68 | D C TB-1.0-2.69 ¢ B
IB-L8-2.70 | D c IB-L0-2.71 C B
1B-L6-272 | D c 1B-L0-2.73 C c
BL0274 | D c IB-10-2.75 D D
IB-L0-2.76 | ND ND IB-L0-2.77 ND ND
TB102.78 | ND ND (10279 | C c
IA-LI-1.3 B A TA-LI-1.4 A A
IA-L1-1.5 B A TA-LI-16 B B
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compound ia ib compound ia ib
IALi-19 | B A IALILi6 | B B
IALILil | A A ALtz | C ¢
JALi-1i3 | D & IALii14 | D )
ATI116 | B i A L1317 | B B
ATiLis |C c TALiiz0 |8 B
ALii2i | A A TALi122 | D c
IAL1123 D D TA-Li-124 | D D
A1i125 | ND ND ThLi-126 | B B
AL127 | B A Biiii A A
B2 WD B TBLI-14 B A
Wrils | B A BLL16 A A
BL1-1.7 A A BL1-18 B A
IB-LI-1.0 B A BLIL10 | A A
BLiLil | B A Bz | B B
IBLL-LI3 | B A BL-114 | B A
BLiL15 | A A BLI-LI6 | C B
BLLL17 | B A BLilis B B
B11-1.19 | B A BLii20 | B x
B-Lii21 | B A B-Li-122z | B A
L1123 | C A BLii24 | B A
BLiilz5 B A BLI-126 | B A
BLi-127 | B A mLi-128 A A
BLi129 | C c BLi-130 | C B
BLiisi | D D B3 C B
Bili3s | C B Bili34 | B A
BEI145 B A 1B-L1-1.46 c A
BLLi47 | C B TBLii48 | C A
B1i149 | D D BI1150  C B
B11151 | D B Biiis Th c
B-LI-155 | ND ND L1585 | ND ND
L1 | C B TAiziz B B
A1z13 | B TAL214 ¢ c
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compound ia 1b compound iz ib
TALzi17 | D c TAT2-18 B A
TAiz18 | A A IALzLis 1 C B
TAtaiil | A A TAiaz1iz  |B A
Taiziis | C B A-Liiid | A A
IA12115 | C c Ai2116 | B A
IAizi17 | C B TAL2-118 B A
1A12-118 | D D TAdz126 | B A
TAtzizl | B A iAlzi2z | C B
1AL2-123 | D c TAiziza | C B
Thizias | C B TAi2126 |8 B
Bizii | A A Biz12 | ND A
BLz13 | B A Biz14 D c
Bisis | C B 1215 B A
BLz17 | ND A Bizis | B A
Bi7i5 | D ND 812110 | ND B
Bzl | C B Biziiz 1 C B
BIz1i5 | D c 1A1221 s c
B1221 | C c TAL3-1.1 ND ND
1Al13.1z2 | D D TA-L3-13 D D
TAisii | D B TA-13-15 ) D
Ai316 | C B TALA17 ) 5}
IAL318 D C TAE3ES D 3]
IA-L3-110 | C c TATs1il D D
IAisi12 D D Ai3iis D )
(A31i4 WD c AL3-115 D D
TA-L3116 | D D (TAL3117 | D D
JAL31i D T his1i9 D D
TAL3430 D 55 TAisizi D b
1A13122 | D ) YAi3i24 | D D
TA-L3-125 | ND ND TA13126 ND ND
TAT3i127 | D ) TA13-128 | ND ND
[A13-136 | D 5) AL3-131 | D D
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compound ta b compound Ia ib
TAL3132 | ND ND TA-L3-1.33 D D
TA13.134 | ND ND 1A-13135 | ND ND
TA-L3-1.36 | ND ND 1A-13-1.37 ND ND
1A13-138 | D D 1A-L3-1.39 D )
TAL3-140 | ND ND TA-L3-1.41 D c
TA-13-142 | ND ND TA-L3-1.43 ND ND
113144 | ND ND TAL3-1.45 | ND ND
TAY3.146 | ND ND TAL3147 | ND ND
Thisid8 | ND ND [A-L3-1.45 | ND D
TA13.156 | ND ND AL3151  C B
JAL3iR | D ¢ 1A-13-155 | ND ND
[TAl3-154 | D B 1A-L3-1.55 D D
TA15.156 | ND c 1A-13-157 ¢ c
1A13-158 | ND C TA-L3-1.59 D D
TAL3-1.60 | C B 3162 D ¢
TAT5163 | YD D IAL316d ND D
TA-13-1.65 | ND ND TAdA-166 | ND ND
TAX3167 | D Aisie | C B
TALa190 | C B TAL3-1.71 c B
TAL3472 | ND ND 1A-L3173 | ND ND
TAL3-174 | ND ND TAL3-1.76 ND D
TAL31.77 | ND ND TAL3-1.78 | ND ND
TAiz-179 | ND ND TA13-1.80 | ND ND
1A-13-181 | ND ND 1A L3182 | ND ND
TAT318 | C Tc TAL3-184 | D D
TA-13.185 | C c IA-L3-1.86 | ND ND
AL3187 | ND b ITai3188 | ND D
TAiaise | ¢ B ia13-196 | D c
Thisisl | C c TAi3184 |D T
1A13195 |D D TA-L3-1.96 C D
1A-13-197 | D D TA-13-198 | D C
TAL3-199 | ND c IAL31100 | ND D
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compound ia ib compound ia ib
(A13.1401 | ND ND TATA1102 | ND c
TA-13.1.403 | D ) TA131104 | D 5}
TAT3-1.305 |D 5 TAL3-1107 | D )
TAT31308 | D WD Thisiiil | ND &
AL 1412 | D c TAdaiis D B
TA131414 | ND ND Thisiiis  |D D
TA13.1116 | ND ND TALaiil7 WD D
TAT31418 | D BN VSEERICIR K B
TAIA1430 | D 5 Aizinl | D '
(TAdaiiz | WD B 31123 | C
BIsii | C B Bisiz ¢
1513 | ND ¢ 51314 ) B
Thi324 | D D A3 ") D
TA1323 | ND ND TA1324 ) D
1A1325 | D D TATALI D D
TATA 12 ThI4i3 D 5
TAidid | D D TATALS ND ND
1A 1416 |ND ND YALALT B D
11418 | D ¢ TATATLS ND B
TAT4110 | ND 53] SV ERTENEG B
TAL4iiz | C 5 TBLALL c B
TATAI-11 | ND ND IAI5112 | ND D
Thisils | 1D ND TAi5ii4 | ND ND
TAL5I15 | D D TAL5116 | ND WD
A5i17 |ND ) TAdAils WD D
| IA-L5-1-1.16 | ND | ND IA-LS-1-101 | ND IND
IAiAi1iz |ND BY5) (TATALLI WD D
A5 1114 | ND ND ALsizi  ND ND
TAi5iz2 |ND D A5l | C B
TAAES12 | C I [TB-i5241 |8 A
i1 |C B TA61d c B
TATsil | C c TSTRR] N ND
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compound ia ib compoeund iz ib
[A-19-1.2 ND ND JA-19-1.3 ND ND
IA-19-1.4 B C IA-L11-13 C B
IA-LIZ-11 C

{D02822] 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 surmmarize the assertions made by
their authors. No admission 1$ made that any reference {or a portion of ay reference) is relevant prior art

(or prior art at all). Applicants reserve the right fo challenge the acouracy 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 IT:

ey

wherein
== {5 selected from the group consisting of single carbon-carbon bond and double carbon-carbon
bond;

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

R?is selected from the group consisting of hydrogen, halo, hydroxy, methyl, cyclopropyl, and
cyclobutyl;

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

R*is selected from the group consisting of alkyl, alkenyl, alkynyl, nitro, cyano, azido,
alkyloxy, alkenvloxy, alkynyloxy, amino, aminocarbonyl, aminosulfonyl, alkylsulfonyl, carbocyclyl,
and heterocyelyl, wherein:

() the amino, aminocarbonyl, and aminosulfonyi optionally are substituted with:

(1) one or two substituents independently selected from the group consisting of alkyl,
alkenyl, alkynyl, and alkylsulfonyl, 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 alkylsulfonyl,
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, alkylsulfonyl, alkyloxycarbonyl, carbocyclyl,
heterocyclyl, carbocyclylalkyl, and heterocyelylalkyl, or

{(2) two substituents that, together with the amino nitrogen, form a single-ring
heterocyelyl, 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 substitoted with:
(1) one or two substituents independently selected from the group consisting of alkyl,
alkenyl, alkynyl, alkylcarbonyl, alkylsulfonyl, alkyloxycarbonyl, carbocyclyl,
heterocyelyl, carbocyclylalkyl, and heterocyclylalkyl, or
(2) two substituents that, together with the amino nitrogen, form a single-ring
heterocyclyl;

R’is selected from the group consisting of hydrogen, hydroxy, alkyl, alkenyl, alkynyl,
alkyloxy, alkenyloxy, alkynyloxy, alkylsulfonyloxy, carbocyclylsulfonyloxy, haloalkylsulfonyloxy,
and halo; and

X" is halo.

2. The compound or salt of claim 1, wherein

%

===2 g a gingle 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 R' is selected from the group consisting of
hydrogen and methyl.

5. The compound or salt of claim 1, wherein R is hydrogen.

6. The compound or salt of claim 1, wherein R?is selected from the group consisting of

hydrogen, methyl, and halo.

7. The compound or salt of claim 1, wherein R?is hydrogen.

8. The compound or salt of claim 1, wherein R® is selected from the group consisting of
hydrogen and methyl.

9. The compound or sait of claim 1, wherein R® is hydrogen.

10. The compound or salt of claim 1, wherein R*is selected from the group consisting of C;-Cy-

alkyl, C,-Cy-alkenyl, C,-Cy-alkynyl, amino, C,-Cy-alkylsulfonyl, Cs-Cg-carbocycelyl, and 5-6-
membered heterocyclyl, wherein:

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

the C;-Cy-alkyl, C,-Cy-alkenyl, and C,-Cy-alkynyl optionally are substituted with one or more
substituents independently selected from the group consisting of halo, oxo, hydroxy, alkyloxy, and
trimethylsilyl, and '

the Cs-Cg-carbocycelyl 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 alkylsulfonyl.
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11, The compound or salt of claim 1, wherein:

R*is selected from the group consisting of Cy-Cy-atkyl, C3-Cy-carbocyclyl, and 5-6-membered
heterocyclyl, wherein:

(a) the C;-Cy-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;-Cy-carbocyelyl and 5-6-membered heterocyclyl optionally are substituted with one
or two substituents independently selected from the group consisting of alkyl, halo, and
alkyisulfonylamino.
12. The compound or salt of claim 1, wherein R*is selected from the group consisting of alkyl,
alkenyl, alkynyl, nitro, cyano, azido, alkyloxy, alkenyloxy, alkynyloxy, amino, aminocarbonyl,
aminosulfonyl, alkylsulfonyl, carbocyclyl, and heterocyciyl.
13, The compound or salt of claim 1, wherein R*is selected from the group consisting of C;-Cy-
alkyl, C;-Ce-carbocyclyl, and 5-6-membered heterocyclyl.
14. The compound or salt of claim 1, wherein R*is selected from the group consisting of tert-
butyl, Cs-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, Cs-Ce-carbocyelyl, and 5-6-membered heterocyclyl.

16. The compound or salt of claim 1, wherein R* is alkyl.
17. The compound or salt of claim 1, wherein RYis tert-butyl.
18. The compound or salt of claim 1, wherein R’ is selected from the group consisting of

hydrogen, hydroxy, alkyloxy, and halo.
19, The compound or salt of claim 1, wherein R® is selected from the group consisting of
hydrogen, methoxy, and halo.
20. The compound or salt of claim 1, wherein R® is methoxy.
21. The compound or salt of claim 1, wherein X” is selected from the group cousisting of chloro,
bromo, and iodo.
22. The compound or salt of claim 1, wherein X?1s iodo.
23. The compound or salt of claim 1, wherein
R'is selected from the group consisting of hydrogen, methyl, and nitrogen-protecting group;
R?is selected from the group consisting of hydrogen and halo;
R? is selected from the group consisting of hydrogen and halo; -
R‘is selected from the group consisting of C,-C,-alkyl, Cs-Cq-carbocyclyl, and $-6-membered
heterocyelyl, wherein: (
(a) the C;-Cy-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-Cy-carboceyelyl and 5-6-membered heterocyclyl optionally are substituted with one

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

alkylsulfonylamino:

24.

w

25.

26.

*

27.

of

R’ is selected from the group consisting of hydrogen, hydroxy, alkyloxy, and halo; and
X?is selected from the group consisting of chloro, bromo, and iodo.

The compound or salt of claim 1, wherein

is a double carbon-carbon bond,;

R’ is hydrogen;

R’ is selected from the group consisting of hydrogen and halo;

R*is hydrogen;

R*is tert-butyl;

R’is selected from the group consisting of hydrogen, hydroxy, and methoxy; and
X*is selected from the group consisting of bromo and iodo.

The compound or salt of claim 1, wherein

R'is selected from the group consisting of hydrogen and methyl;

R’ is selected from the group consisting of hydrogen and methyl;
R’is selected from the group consisting of hydrogen and methyl;
R*is tert-butyl;

R’ is selected from the group consisting of hydroxy and methoxy; and
X?is selected from the group consisting of chioro, bromo, and iodo.

The compound or salt of claim 1, wherein

is a double carbon-carbon bond;

R'is hydrogen;

R*is hydrogen;

R’ is hydrogen;

R*is tert-butyl;

R’ is selected from the group consisting of hydroxy and methoxy; and
X*is selected from the group consisting of chloro, bromo, and iodo.

The compound or salt of claim 1, wherein the compound is selected from the group consisting
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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
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29. The process of claim 28, wherein X' is selected from the group consisting of chioro, bromo,

and jodo.
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

salt, sodium salt, and cesium sait.
32. The process of claim 28, wherein the nitrogenous heteroaryl ligand comprises a picolinamide
compound corresponding in structure to formula V:
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RY, R RE, RM R, RS, and R" are independently selected from the group consisting of
hydrogen, Cy.4-perfluorcalkyl, C,4-alkyloxy, Ci4-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 1-(3-tert-butyl-5-iodo-4-
methoxyphenylpyrimidine-2,4(1H,3H)-dione.
35. 1-(3-tert-butyl-5-iodo-4-methoxyphenyl)pyrimidine-2,4(1H,3H)-dione,



