WE CLAIM:

1. A compound or salt thereof, wherein:

the compound corresponds in structure to formula I

Rl
0 NYO
~ \9\: N T /
R? Y SRé /
R3 /
RS /
Rf ®;

=% = js selected from the group consisting of single carbon»ca?)ﬁ bond and double carbon-
carbon bond;

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

R’ is selected from the group consisting of hydrogen, mathy{ and nitrogen-protecting group;
e
cyclobutyl; /

R’ is selected from the group consisting of hydrogén, halo, oxo, and methyl;

R* is selected from the group consisting of halg{ alkyl, alkenyl, alkynyl, nitro, cyano, azido,
alkyloxy, alkenyloxy, alkynyloxy, amino, aminocarponyl, 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, alkenyl, alkynyl, and alkylsulfonyi, or
@)
ring hetepdcyclyl, and
{b) the alkyl, 9)

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

o subgtituents that, fogether with the amino nitrogen, form a single-

enyl, atkynyl, alkyloxy, alkenyloxy, alkynyloxy, and alkylsulfonyl,

consisting of hald, oxo, nitro, cyano, azido, hydroxy, amino, alkyloxy, trimethyisilyl, carbocyelyl,

and heterocyslyl, wherein:
" the amino optionally is substituted with:
(1) one or two substituents independently selected from the group
consisting of alkyl, alkenyl, allynyl, alkylcarbonyl, alkylsulfonyl,
alkyloxycarbonyl, carbocyelyl, heterocyclyl, carbooyclylalkyl, and
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heterocyclylalkyl, or
(2) two substituents that, together with the amino nitrogen, form a singlé-
ring heterocyclyl, and
{c) the carbocyclyl and heterocyclyl optionally are substituted with up to three
substituents independently selected from the group consisting of atkyl, alkenyl, alkynyl,/halo,
oxo, nitro, cyano, azido, hydroxy, amino, alkyloxy, trimethylsilyl, carbocyclyl, and Keterocyclyl,
wherein:
the amino optionally is substituted with:

(1) one or two substituents independently seiected/fém the group
consisting of alkyl, alkeny}, alkynyl, alkylcarbonyl, al&/ sulfonyl,
alkyloxyearbonyl, carboeycelyl, heterocyelyl, carboeytivialicyl, and
heterocyclylalkyl, or

(%) two substituents that, together wit}} 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;

as to L and R%:

L is a bond, and R’ is selected from the/group consisting of fused 2-ring carbocyelyl and

fused 2-ring heterocyclyl, wherein each suc:}yé)stituent optionally is substituted with one or
more substituents independently selected ffom the group consisting of R, RY, R®, R", R, R,
and R or

L is selected from the group/consisting of CRM)=C(R®), C=C, C(OINRS), N(RPYC(O),
Ci-Cyp-alkcylene, C(HRO, OCH) cyclopropyl-i,,’z-ene, CELNERY), N(RMC(H),, C(O)CH,, and
CH,C(0), and R® is selected from the group consisting of Cs-Cy-carbocycly! and 5-6-membered

heterocyelyl, wherein each/Such substituent optionally is substituted with one or more

substituents independently selected from the group consisting of R¥, R, R®, R", R, R/, and R,

R* R®, RY, and R™
alkyl, C;-Cgalkyloxy, C;

the C/Ce-alky! optionaily is substituted with one or more substituents independently

re independently selected from the group consisting of hydrogen, C-Ceg-

g~cyeloalkyl, and halo, wherein:

selected frop the group consisting of carboxy, halo, hydroxy, nitro, oxo, amino, cyano,
alkyvioxyearbonyl, alkylcarbonyloxy, alkyloxy, carbocyelyl, and heterocyelyl;
RE is gelected from the group consisting of hydrogen and atkyl;

RP 15 selected from the group consisting of hydrogen and alkyl;

ach R is independently selected from the group consisting of halo, nitro, hydroxy, oxo,
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carboxy, cyano, amino, imino, azido, and aldehydo, whereim:
the amino optionally is substituted with one or two substituents independently selected
from the group consisting of alkyl, alkenyl, and alkynyl;
each RF is independently selected from the group consisting of alkyl, alkenyl, and alkyny/
wherein:
each such substituent optionally is substituted with one or more substituent
independently selected from the group consisting of carboxy, hydroxy, halo, amjro, imino, nitro,
azido, oxo, aminosulfonyl, alkylsulfonyl, alkyloxycarbonyl, alkenyloxycarbo
alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarbonyloxy, alkynylcarboyéz)xy, alkyloxy,
alkenyloxy, alkynyloxy, carbocyclyl, heterocyclyl, cyano, and aminoc b/cmyl, wherein:
the amino, imino, aminosulfonyl, aminocarbonyl(;?chyclyl, and heterocyclyl

optionally are substituted with one or two substituents ing

pendently selected from the
group consisting of alkyl, alkenyl, alkynyl, alkylsulfo {I, alkenylsulfonyl,
alkynylisulfonyl, alkylsulfonylamino, hydroxy, an}a’éyiaxy,
wherein: /
amino portion of the aHQfIsu}{c;ny}amino optionally is substituted with a
substituent selected from the groug consisting of alkyl, alkenyl, and alkynyl;
each RY is independently selected from the gropp consisting of carbocyclyl and heterocyelyl,

wherein:

each such substituent optionally j§ substituted with one or more substituents
independently selected from the group/consisting of alkyl, alkenyl, alkynyl, carboxy, hydroxy,
halo, amino, nitro, azido, oxo, aminosulfonyl, alkyloxycarbonyl, alkenyloxycarbonyl,
alkynyvloxycarbonyl, alkylcarbop¥loxy, alkenylcarbonyloxy, alkynylcarbonyloxy, alkyloxy,
alkenyloxy, alkynyloxy, carbgeyelyl, heterocyclyl, cyano, and aminocarbonyl, wherein:

the amin

aminosulforryl, and aminocarbonyl optionally are substituted with one
or two substitugnts independently selected from the group consisting of alkyl, alkenyl,
alkynyl, alkylsuifonyl, alkenylsulfonyl, and alkynylsulfonyl;

each RY is indepgfidently selected from the group consisting of alkyloxy, alkenyloxy, alkynyloxy,
alkylsulfonyloxy, alkepylsulfonyloxy, and alkynylsulfonyloxy, wherein:

each such substituent optionally is substituted with one or more substituents

independently selected from the group consisting of carboxy, hydroxy, ha]o, amino, nifro, azido,
oxo, atninosulfonyl, alkyloxycarbonyl, alkenyloxycarbonyl, alkynyloxycarbonyl,
alidicarbonyloxy, alkenylcarbonyloxy, alkynylcarbonyloxy, alkyloxy, alkenyloxy, atkynyloxy,

arbocyclyl, heterocyclyl, cyano, and aminocarbonyl, wherein:
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the amino, aminosulfonyl, and aminocarbony! optionally are substituted with one

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

alkynyl, alkylsulfonyl, alkenylsulfonyl, and alkynylsulfonyl;
each R' is independently selected from the group consisting of alkylcarbonyl, alkenylcarbefyl,

alkynylcarbonyl, aminocarbonyl, alkyloxycarbonyl, carbocyclylcarbonyl, and heterocyclylcarbenyl,

wherein:

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

with one or more substituents independently selected from the group consisting of carboxy,
hydroxy, halo, amino, nitro, azido, oxo, aminosulfonyl, alkyloxycarbonyl, alkenyloxycarbonyl,
alkynyloxycarbonyl, alkyicarbonyloxy, alkenylcarbonyloxy, alkynylcaronyloxy, alkyloxy,
alkenyloxy, alkynyloxy, carbocyclyl, heterocyelyl, cyano, and aminogarbonyl, and

{b) the aminocarbony! optionally is substituted with one of two substituents
independently selected from the group consisting of alkyl, alkepyl, alkynyl, alkyloxyalkyl,
carboeyelyl, heterocyelyl, alkylsulfonyl, and alkylsuifoxay}?éno, wherein:

the carboeyelyl and heterocyclyl optionally are substituted with one or two
substituents independently selected from the %}p consisting of halo, alkyl, and oxc;

each R’ is independently selected from the group C/a{lsisting of carbocyclylsulfonylamino,

heterocyelylsulfonylamine, alkylcarbonylamino, alkenyjéarbonylamino, alkynylcarbonylamino,

alkyloxycarbonylamino, alkenyloxycarbonylamine, alkynyloxycarbonylamino, alkylsulfonylamino,

alkenylsulfonylamino, alkynylsulfonylamino, aminoearbonylamino, alkyloxycarbonylaminoimino,

alkylsulfonylaminoimino, alkenylsulfonylaminpgimine, and alkynylsulfonylaminoimino, wherein:

(a) the amino portion of suclf substituents optionally is substituted with a substituent
independently selected from the gfoup consisting of carbocyclylalkyl, heterocyelylalicyt,
alkylearbonyloxy, aminocarbonylalkyl, alky], alkenyl, alkynyl, alkylcarbonyl, alkenylcarbonyl,
alkynylcarbonyl, alkyloxycarbonyl, alkyloxyalkyioxycarbonyl, alkylcarbonyloxyaliyl, and
alkylsuifonyl, wherein:

(It
of the heete;/ocyclylai]qzl optionally are substituted with one or more substituents

carbocyclyl portion of the carbocyclylalicyl and the heterocyely! portion

indepepdently selected from the group consisting of alkyl, alkenyl, alkyny}, carboxy,

hydrdxy, alkyloxy, alkenyloxy, aikyngrlow, halo, nitro, cyano, azide, oxo, and amino,

(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 allynyl,
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(b) the alkyl, alkenyl, and alkyny! portion of such substituents optionally is substituted
with one or more substituents independently selected from the group consisting of carboxy, hal
oxo, amino, alkyloxycarbonyl, alkylcarbonyloxy, hydroxy, alkyloxy, carbocyclyl, heterocyclyl,

and cyano, wherein:

the amino optionally is substituted with one or two substituents indepepdently

selected from the group consisting of alkyl, alkenyl, alkynyl, alkyloxy, alkep¥loxy, and
alkynyloxy, wherein:

the alkyl optionally is substituted with one or more b

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

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

alkyl, alkenyl, alkynyl, carboxy, hydroxy, alkyloxy, alkenyloxy, alkyayloxy, halo, nitro, cyano,
azido, and amino, wherein:

the amino optionally is substituted with one or two substituents indspendently

d alkynyl; and
g of aminosulfonyl, alkylsulfonyl,

selected from the group consisting of alkyl, alkenyl

each R¥ is independently selected from the group consisti
alkenvisulfonyl, and alkynylsulfonyl, wherein: /
(&) the alkylsulfony!, alkenyisulfonyi, and {cynylsulfcnyi optionally are substituted with

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

halo, amino, nitro, azido, oxo, aminosulfony

alkyloxycarbonyl, alkenyloxycarbonyl,
alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarbonyloxy, alkynylcarbonyloxy, alkyloxy,
alkenyloxy, alkynyloxy, carbocyclyl, hegterocyelyl, cyane, and aminocarbonyl, wherein:
the amino, aminosuffonyl, and aminocarbonyl optionally are substituted with one
or two substituents indepgndently selected from the group consisting of alkyl, alkenyl,
and alkynyl; and
{(b) the aminosulfopyl optionally is substituted with one or two substituents independently

selected from the group gonsisting of alkyl, alkenyl, and alkynyl.

2. The compound ¢t salt of claim 1, wherein:

R! is selected frém the group consisting of hydrogen and methyl;

R is selecte;l/from the group consisting of hydrogen and halo;

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

R* is sefected from the group consisting of C;-Cy-alkyl, C;-Ce-carbocyclyl, and 5-6-membered
heterocyclyl/wherein:

() the C;-Cy-alkyl optionally is substituted with up to three substituents independently

382




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

(b) the Cs-Cs-carbocyelyl and 5-6-membered heterocyclyl optionally are substituted wi
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, alkyloxy, and halo;
2s to L and R®: /

L is 2 bond, and R® is selected from the group consisting of fused 2-ring

or
L is selected from the group consisting of CR*)=CR®), C=¢/ C(ONR), NR*)C(0),
C-Cypalkylene, C(H,0, OC(H),, cyclopropyl-1,2-ene, C(H),N(RYY, N(RMC(H),, C(O)CH,, and
CH,C(O), and R? is selected from the group consisting of Cs-Cgcarbocyclyl and 5-6-membered
heterocyelyl, wherein each such substituent is substituted wi}h one two, or three substituents
independently selected from the group consisting of RrE, ){, RS RY R, R, and R
one of R* and R is hydrogen, and the other is selected/from the group consisting of hydrogen,
methy!, methoxy, and halo;
RE is selected from the group consisting of hydrggen and methyl;
R” is selected from the group consisting of hydrogen and methyl;
each R is independently selected from the’group consisting of chloro, fleoro, nitro, hydroxy,
0x0, carboxy, amino, imino, aldehydo, and ijamino;

each RF is an independently selected/alkyl optionally substituted with a substituent selected from
the group consisting of carboxy, halo, amjfio, imino, and aminosulfonyl, wherein:
the amino, imino, ayéminosulfonyl optionally are substituted with one or two
substituents independently selected from the group consisting of alkyl, alkylsulfonyl, and
alkylsulfonylamino;
each R' is independenitly selected from the group consisting of alkylcarbony! and aminocarbonyl,
wherein: /
the am/ié)carbonyl optionally is substituted with a substituent selected from the group
consisting 0}7 alkyl, alkyloxyalkyl, alkylsulfony), and alkylsulfonylamino;
eacﬁ R’ ig independently selected from the group consisting of alkylsulfonylamino,
alkenylsulforrylamino, alkynylsulfonylamino, and alkylsulfonylaminoimino, wherein:
(&) the amino portion of such substituents optionally is substituted with a substituent

uidependently selected from the group consisting of carbocyclylalkyl, heterocyclylalkyl,
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alkylcarbonyloxy, aminocarbonylalkyl, alkyl, alikylcarbonyl, alkyloxycarbonyt,

alkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsulfonyl, wherein:

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

(2) the amino portion of the aminocarbonylalkyl optionally is substi
one or two subsiituents independently selected from the group consisting of alkyl,

alkenyl, and alkynyl,

(b) the alky!, alkenyl, and alkyny] portion of such substituents opgionally is substituted
with one or two substituents independently selected from the group copsisting of carboxy, halo,
0X0, amino, alky]oxycarbnnyl, alkylcarbonyloxy, hydroxy, alkyloxy, carbocyclyl, heterocyelyl,
and cyano, wherein:
two substituents independently

selected from the group consisting of allyl and alleyloxy, wherein:

the amino optionally is substituted with ;n?
the alky] optionally is substitu);éd with one or more hydroxy;

each R¥ is independently selected from the group coﬁ/sisting of aminosulfonyl and alkyisulfonyl,
wherein:
(a) the alkylsulfonyi optionally is su@é’ateé with one or two substituents independently
selected from the group consisting of carb 'Iy, hydroxy, halo, amino, nitro, oxo, aminosutfonyl,
alkyloxycarbonyl, alkylcarbonyloxy, alky/rxy, carboeyclyl, heterocyelyl, cyano, and
aminocarbonyl; and ,

(b) the aminosuifonyl cyﬂ;naily is substituted with one or two substituents independently
selected atkyl;

RY is hydrogen; and /
RM is hydrogen. //
3. The compound é salt of any one of claims 1 and 2, wherein:
R is hydrogez/

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

R'is taézutyl;

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

s hydrogen;
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R” is hydrogen;
RCis hydrogen; and
R” is hydrogen,

4. The compound or salt of any one of claims 1-3, wherein:

L is a bond; and

R® is selected from the group consisting of fused 2-ring heterocyclyl and fused 2-rifg
carbocyclyl, wherein each such substituent is substituted with one, two, or three substityénts
independently selected from the group consisting of R, RY, and R, /

5. The compound or salt of any one of claims 1-4, wherein:
R® is selected from the group consisting of fused 2-ring heterocyclyl dnd fused 2-ring

carbocyclyl, wherein each such substituent is substituted with 2 substituept selected from the group
consisting of R¥ and RY; /

R is alkylsulfonylaminoalkyl; and

R’ is alkylsulfonylamino.

6. The compound or salt of any one of claims 1-5, wherein the substituted fused 2-ring

carbocyelyl is selected from the group consisting of nap%aieﬁyi, dihydronaphthalenyl,

tetrahydronaphthalenyl, hexahydronaphthaleny!, oc 3l vdronaphthalenyl, decabydronaphthalenyl, indenyl,

dihydroindenyl, hexahydroindenyi, octahydroindy/yi, pentalenyl, octahydropentalenyl, and

hexahydropentaleny!. /

7. The compound or salt of any ye of claims ¥-5, wherein the substituted fused 2-ring
heterocyclyl is selected from the group, éonsisting of:

X{’/ Z\j:N\> XZO ){:24
s/ e

#H5 (H6)
P X776 ’
x4 ) X57 p _§ = \X75
¥ \\ P l}(‘i‘i
w10 By —_ %73 |




0O KD

N X78

:qu (H18) , L;LL‘ (H19) , © (H120} ,
N

‘,’L}ﬂ 0

®21)  ung 02) . /

X5 X® and X' are independently selected from the group consisting of N a;KC(H);

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

one or mare of X, X®, and X*' is N, and the remaining one(s) is/are/C(H);

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

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

one of X, X* and X is selected from the group consisting of N(E}, O, and S, and the
remaining two are C(H),; /g

X% %% and X are independently selected from the /g{oup consisting of N and C(H});

one or more of X7, X7, X™, and X" is N, and the ;émaining one(s) is/are C(H); and

one of X' and X is N(H), and the remaining orle is C(H),.

8. The compound or salt of any one of clajms 1-3, wherein:
L is selected from the group consisting ¢t CRM=C(RP), ethylene, and cyclopropyl-1,2-ene; and

R’ is selected from the group consistifig of Cs-Ce-carbocyclyl and 5-6-membered heterocyclyl,

wherein each such substituent is substituted with one, two, or three substituents independently selected

from the group consisting of RE, R, a}:d R,
/

9. The compound or salt ¢f any one of claims 1-3, wherein:

1 is selected from the group consisting of C=C, C(OIN(R®), NR®)C(O), CH),O, OC(H),,
CIHRLNRY), NRMC(H),, Z(0)CH,, and CHC(O); and

R® is selected fro the group consisting of Cs-Cg-carbocyclyl and 5-6-membered heterocyclyl,
wherein each such subStituent is substituted with one, two, or three substituents independently selected

from the group condisting of RE, RF, and R,
16. THe compound or salt of any one of claims 1-3 and 9, wherein L is C=C.

. The compound or salt of any one of claims 1-3, and 8-10, wherein:
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R is phenyl substituted with a substituent selected from the group consisting of RF and RY,
RF is alkylsulfonylaminoalkyl; and

R’ is alkylsulfonylamina.
12. A compound or salt thereof, wherein the compound is selected from the group of ¢ éunds
shown in Examples 1-140, /

13. N-{6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yD-2-m ethol%enyi)
naphthalen-2-yl)methanesulfonamide crystalline form selected from the group consisting of:

crystalline N-(6-(3-tert-butyl-5-(2,4-dioxo-3 4-dihydropyrimidin-1{2H)-y &(Z—methoxyphenyk)
naphthalen-2-yl)methanesuifonamide ethanol solvate having an X-ray powder diffraction pattern
comprising one or more peaks selected from the group consisting of 8.3&)% 9.7+0.2, 106202, 13.6+0.2,
17.240.2, 19.240.2, 22.740.2, 26.940.2, and 29.4+0.2 degrees 26;

crystailine N-(6-(3 ~tert-buty§—5~(2,4-dioxo-3,4-dihydropyrimid4 12H)-y)-2-methoxyphenyl)
naphthalen-2-ylmethanesulfonamide ethanol solvate having an X-péy powder diffraction pattern
comprising one or more peaks selected from the group consisting'of 8.320.2, 9.7x0.2, 10.0£0.2, 10.6+0.2,
13.650.2, 17.240.2, 17.5£0.2, 19.2£0.2, 19.4£0.2, 22.74;0.2,/ Zg.QiO,Z, and 29.4x0.2 degrees 26;

crystatline N-(6-(3-tert-butyl-5-(2,4-dioxo-3 4-di Gdropyrimidin-1(2H)-yl)-2-methoxy-
phenylnaphthalen-2-yl)methanesulfonamide ethanol solvate baving an X-ray powder diffraction pattern
substantially as shown in Figure 13

crystalline N-(6-(3 -tert-butyl-5-(2,4-dio

-3,4-dihydropyrimidin-1(2H)-y1)-2-methoxyphenyl)
naphthalen-2-yl)methanesulfonamide acetonityile soivate having an X-ray powder diffraction pattern
comprising one or more peaks selected from the group consisting of 5.3+0.2, 8.320.2, 9.7=0.2, 10.5+0.2,
13.840.2, 17.2£0.2, 19.1+0.2, and 19.5

crystalline N-{(6-(3-tert-buty] -(2,4-dioxo-3,4-dihydropyrimidin- 1(2H)-y1)-2-methoxyphenyl)

naphthalen-2-yl)methanesulfonamide acetonitrile solvate having an X-ray powder diffraction pattern

.2 degrees 26,

comprising one or more peaks gelected from the group consisting of 5.3+0.2, 8.3+0.2, 9.7+0.2, 10.5+0.2,
13.840.2, 17.2£0.2, 17.7:0.2, 19.1=0.2, 19.5%0.2, 22.0£0.2, 22.8+0.2, and 27.2+0.2 degress 28;

crystalline N-(6-(3-tert-buty}-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-2-methoxyphenyl)
naphthalen-2-yDmethgfesulfonamide acetonitrile solvate having an X-ray powder diffraction pattern
substantially as shown in Figure 3;

crystallige N-{6-(3-tert-butyl-5-(2,4-dioxo-3 ,4~dihydropyrimidin~1(ZH}—yl)—Z-methoxyphenyl)
naphthalen-2-yDimethanesulfonamide ethyl acetate solvate having an X-ray powder diffraction pattern
comprising/one ar more peaks selected from the group consisting of 7.9+0.2, 9.320.2, 9.7£0.2, 10.6£0.2,
18.7+0.2, 38.5+0.2, and 44.740.2 degrees 20,
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crystalline N-(6-(3-tert-butyl-5-(2,4~dioxo-3,4-dihydropyrimidin- 1 (2H)-yl)-2-methoxypheny!)
naphthalen-2-yl)methanesuifonamide ethyl acetate solvate having an X-ray powder diffraction pattern
comprising one or more peaks selected from the group consisting of 7.9+0.2, 9.3£0.2, 9.7£0.2, 10.6=0
13.740.2, 17.440.2, 18.7+0.2, 21.7+0.2, 22.0+:0.2, 28.2£0.2, 38.50.2, and 44.7%0.2 degrees 26,

crystalling N-(6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1{ZH)}-y1)-2-methoxyphenyl)
naphthalen-2-yl)methanesulfonamide ethy! acetate having an X-ray powder diffraction patte
substantially as shown in Figure 4;

crystalline N-(6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin- 1{2H)-y1)-2~méthoxyphenyl)
naphthalen-2-yl)methanesulfonamide 2-propanol solvate having an X-ray powder d/i action pattern
comprising one or more peaks selected from the group consisting of 8.2+0.2, 9.3%6‘2, 10.1£0.2, 16.3£0.2,
18.1+0.2, 18.6+£0.2, 19,4402, 21.6+0.2, and 22.5+0.2 degrees 26;

crystalline N-(6-(3-tert-butyl-5-(2,4-dioxo-3,4-dikydropyrimidin-1

H)-yi)-2-methoxyphenyl)
naphthalen-2-yl)methanesulfonamide 2-propano! solvate having an X-rg¢ powder diffraction pattern
comprising one or more peaks selected from the group consisting of §.2+0.2, 9.320.2, 10.1£0.2, 16.3£0.2,
18.1+0.2, 18.6+0.2, 1§.4i0.2, 21.6+0.2, 22.520.2, 23.8x0.2, 26.034.2, and 28.0x0.2 degrees 20;
erystalline N-(6-(3-tert-butyl-5-(2 4-dioxo-3,4-dibydropyrimidin-1(2H)-y1}-2-methoxy-
phenyDnaphthalen-2-ylmethanesulfonamide 2-propanol solate having an X.ray powder diffraction
pattern substantially as shown in Figore 5;

orystalline N«(6-(3-tert-butyl-5-(2,4~-dioxo-3, 4 dibydropyrimidin- 1 2H)}-yD-2-methoxyphenyl)
naphthalen-2-ylymethanesulfonamide methanol sojvate having an X-ray powder diffraction pattern
comprising one or more peaks selected from th /g/;roup consisting of 8.420.2, 9.7&0.2,‘ 10.1£0.2, 13.8+0.2,
17.440.2, 19.3£0.2, and 19.6+0.2 degrees 2

crystalline N-(6-(3-tert-butyl-5-(%4-dioxo-3,4-dihydropyrimidin-1(2H)-y!)-2-methoxypheny!)

naphthalen-2-yl)methanesulfonamide siethanol solvate having an X-ray powder diffraction pattern

comprising one or more peaks selegfed from the group consisting of 8.420.2, 9.7+0.2, 10.1£0.2, 13.5+0.2,
13.8x:0.2, 17.4£0.2, 19.3:£0.2, 19:6x0.2, and 27.1%0.2 degrees 28,

crystalline N-(6-(3-toft-butyl-5~(2,4-dioxo-3,4-dihydropyrimidin- 1(2H)-y1)-2-methoxyphenyl)
naphthalen-2-yl)methanesdlfonamide methanol solvate having an X-ray powder diffraction pattern
substantially as shown in Figore 6;

crystalline W-(6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin- L(2H)-y1)-2-methoxyphenyl)
naphthalen-2-yhethanssulfonamide 1-propanol solvate having an X-rs:y powder diffraction pattern
comprising opt or more peaks selected from the group consisting of 8.240.2, 9.30.2, 10.120.2, 15.70.2,
16.2£0.2, Y8.4+0.2, 19.3%0.2, 21.620.2, and 22.8=0.2 degrees 26;
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crystalline N-(6-(3-tert-butyl-5-(2,4-dioxo-3 4-dihydropyrimidin- 1(ZH)-y1)-2 ~methoxyphenyl)
naphthalen-2-yl)methanesulfonamide 1-propano] solvate having an X-ray powder diffraction pattern

comprising one or more peaks selected from the group consisting of 8.2+0.2, 9.3x0.2, 10.1£0.2, 10.5

substantially as shown in Figure 7,
crystalline solvent free N-(6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin- U 2H)-y1)-2-
methoxyphenyDnaphthalen-2-yl)methanesulfonamide having an X-ray powder diffyéction pattern
comprising one or more peaks selected from the group consisting of 6.2+0.2, 7.9#0.2, 9.9%0.2, 16.2+0.2,
and 18.3%0.2 degrees 20;
erystalline solvent free N-(6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)-2-

methoxy-phenylnaphthalen-2-y)methanesulfonamide having an X-ray powder diffraction patiern
somprising one or more peaks selected from the group consisting of §.2+0.2, 7.940.2, 9.9£0.2, 10.1£0.2,
14.940.2, 16.2+0.2, 18.340.2, 19.820.2, and 26.5:0.2 degrees 28;

crystalline solvent free N-(6-(3-tert-butyl-5-(2,4-dioxo,3,4-dihydropyrimidin-1(2H)-yi)-2-
methoxy-phenyDuaphthalen-2-yDmethanesulfonamide havipg an X-ray powder diffraction pattern
substantially as shown in Figure 8;

crystalline N-(6-(3-tert-butyl-5-(2,4-dioxo-3,44dihydropyrimidin-1{(2H)-y1}-2-methoxypheny!)
naphthalen-2-y)methanesulfonamide hydrate havipg an X-ray powder diffraction patiern comprising one
or more peaks selected from the group consisting of 6.4+0.2, 12.9£0.2, 17.920.2, and 18.920.2 degrees
28;

crystalline N-(6-(3-tert-butyl-5-(2 A-dioxo-3,4-dihydropyrimidin-1(2H)-yb)-2-methoxyphenyl)

naphthalen-2-yl)methanesuifonamide fdrate having an X-ray powder diffraction pattern comprising one

or more peaks selected from the grodp consisting of 6.420.2, 12,940.2, 17.5£0.2, 17.9£0.2, 18.90.2, and
24.4x0.2 degrees 20,
crystalline N-(6-(3-tept-butyl-5-(2,4-dioxo-3 4-dikydropyrimidin-1 (ZH)~y1}-2-methoxyphenyl)
naphthalen-2-y)methanesylfonamide hydrate having an X-ray powder diffraction pattern comprising one
or more peaks selected ffom the group consisting of 6.4+0.2, 12.7+0.2, 12.9£0.2, 14.1x0.2, 15.7:0.2,
17.2£0.2, 17.5£0.2, 17.9=0.2, 18.90.2, 21.240.2, 24.4=0.2, and 25.0&0.2 degrees 28; .
~(6-(3-tert-butyl-5 -(2,4-diox<§~3 ,A~dihydropyrimidin- 1 (2H)-y1}-2-methoxyphenyl)

naphthalen-2-yHimethanesuifonamide hydrate having an X-ray powder diffraction pattern substantially as

crystallin

shown in Figure 9;
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crystalline pattern A N—(Gw(B—tert~buty1-5-(2,4~dioxo-3,4-dihydropyrimidin~l(ZH)~yI)-2—methoxy-
phenylnaphthalen-2-yl)methanesulfonamide monosodium salf having 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, 12.0x0,2,
15.6£0.2, 18.60.2, 22.8+0.2, and 23,9+0.2 degrees 28;

crystailing pattern A N-(6-(3-tert-buiyl-5-(2,4~-dioxo-3,4-dihydropyrimidin-1 {ZH}ayi)-z-ygmxy-
phenylnaphthalen-2-y)methanesulfonamide monosodium salt having an X-ray powder diffraction
pattern comprising one or more peaks selected from the group consisting of 4.6:0.2, 10.440.2, 12.020.2,
15.620.2, 18.6::0.2, 22.8+0.2, 23.3%0.2, and 23.9:0.2 degrees 28;

crystalline pattern A N~(6-(3-tert-butyl-5-(2,4-dioxo-3 4-dihydropyrimidin-

2H)-y1)-2-methoxy-

phenyDnaphthalen-2-ymethanesulfonamide monosodium salt having an X-ray péwder diffraction

pattern comprising one or more peaks selected from the group consisting of 4.6%0.2, 10.4=0.2, 12.0£0.2,
15.6+0.2, 16.0£0.2, 18.620.2, 22.8+0.2, 23.3%0.2, 23.940.2, and 28.3£0.2 dégrees 26;

crystalline pattern A N-(6-(3-tert-buty}-5-(2,4-dioxo-3,4-dibydropyrimidin-1 (2H)-y1}-2-methoxy-
phenyDnaphthalen-2-yl)methanesutfonamide monosodium salt having an X-ray powder diffraction
pattern substantially as shown in Figure 18; /

crystalline pattern B N-(6~(3-tert-butyl-5-(2,4-dioxo-3 A~dihydropyrimidin-1(2H)-yi)-2-methoxy-
phenyDnaphthalen-2-yhmethanesulfonamide monosodium salt having an X-ray powder diffraction
pattern comprising one or more peaks selected from the gé;ﬂp consisting of 5.4:+0.2, 10.8%0.2, 14.4+0.2,
16,3402, 17.020.2, 21.6+0.2, 22.1+0.2, and 23.7:’:0.2/égrees 28;

crystalline pattern B N~(6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)-2-methoxy-

phenylnaphthalen-2-ylmethanesulfonamide menosodium salt having an X-ray powder diffraction
pattern comprising one or more peaks selectpd from the group consisting of 5.4+0.2, 10.820.2, 14.440.2,
16.320.2, 17.0=0.2, 18.8+0.2, 19.2+0.2, 18.6+0.2, 21.6+0.2, 22.1%0.2, 23.740.2, 28,8+0.2, 29.1+0.2, and
31.8+0.2 degrees 20;

crystalline pattern B N-(6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1{2H)-y1)-2-methoxy-
phenyDnaplithalen-2-yhmethangsulfonamide monosodium salt having an X-ray powder diffraction
pattern comprising three or mére peaks selected from the group consisting of 5.420.2, 10.8+0.2, 16.3+0.2,
22.1£0.2, and 23.74:0.2 degrees 20;

crystalline pattgrn B N-(6-(3~tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1{2H)-yl)-2-methoxy-

phenyDnaphthalen-Zymethanesulfonamide monosodium salt having an X-ray powder diffraction

phenyl)naphthalen-2-yl)methanesulfonamide monosodium salt having an X-ray powder diffraction
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pattern comprising one or more peaks selected from the group consisting of 5.020.2, 12.0+0.2, 17.5+0.2,
18.8%0.2, and 22.7+0.2 degrees 26;

crystalline pattern C N-(6-(3~tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-2-methoxky-
phenyl)naphthalen-2-yhmethanesutfonamide monosodium salt having an X-ray powder diffractio
paitern comprising one or more peaks selected from the group consisting of 5.0+0.2, 12.00.2,
17.8£0.2, 18.8+0.2, and 22.7+0.2 degrees 26;

crystalline pattern C N-(6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1 (2H),¥1)-2-methoxy-
pheny!naphthalen-2-yl)methanesulfonamide monosodium salt having pattern C monyéium salt has an
X-ray powder diffraction pattern substantially as shown in Figure 14; /

erystalling W-(6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin- 1{2H)-y{}-2-methoxyphenyl)-
naphthalen-2-yl)methanesulfonamide disodinm salt having an X-ray powd?‘

S5=0.2,

Tfraction pattern
compriéing one or more peaks selected from the group consisting of 4,8i{}/. , 9.6£0.2, 10.5:0.2, 13.0+0.2,
14.6£0.2, 15.4+0.2, 16.8 0.2, and 23.0+0.2 degrees 26; ‘

crystaliine N-(6-(3 -tertébutyI-S«(Z,4-dioxo~3,4“dihydropyrir9frdin~ H2ZH)-yD-2-methoxyphenyl)
naphthalen-2-yD)methanesulfonamide disodium salt having an X-m/y powder diffraction pattern
comprising one or more peaks selected from the group consistivg of 4.840.2, 9.6+0.2, 10.5:0.2, 13.0:0.2,
14.6+0.2, 15.4%0.2, 16.8 £0.2, 22.70.2, 23.0+0.2, and 23.320.2 degrees 26;

crystalline N-(6-(3 -tert»butyi-S»(2,4~dioxo~3,&?‘hydmpyrimidin- 1(2H)-y1)-2-methoxyphenyl)
naphthalen-2-yDmethanesulfonamide disodium salt having disodium salt has an X-ray powder diffraction

patiern substantially as shown in Figure 15;

crystalline N<(6-(3-tert-butyl-5-(2,4-digKo-3 4-dihydropyrimidin-1(2H)-y1)-2-methoxypheny!)
naphthalen-2-yDmethanesulfonamide monopodtassium salt having an X-ray powder diffraction pattern
comprising one or more peaks selected frofn the group consisting of 5.0+0.2, 9.940.2, 11.32:0.2, 13.320.2,
16.920.2, 18.1£0.2, 19.140.2, 20.0£0.2/21.10.2, 23.540.2, 24.8+0.2, and 25.7£0.2 degrees 26;

crystalline N-(6-(3-tert-bu -5-(2,4-dioxo-3,4-dihydropyrimidin-1{2H)-y1)-2-methoxyphenyl)
naphthalen-2-ylmethanesulfonapide monopotassium sait having monopotassium salt has an X-ray
powder diffraction pattern copiprising one or more peaks selected from the group consisting of 5.0+0.2,
9,902, 11.3£0.2, 13.3&:0/2, 16.9+0.2, 18.1£0.2, 19.140.2, 20.0+0.2, 21.10.2, 21.5+0.2, 23.5+0.2,
24 8£0.2, and 25.740.2 degrees 20,

crystalline

(6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin- | (2H)-y1)-2-methoxypheny!)
naphthalen-2-yDméthanesulfonamide monopotassium salt having an X-ray powder diffraction pattern
substantially ay’shown in Figure 17;

lline patiern A N-(6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin- 1{2H)-y1)-2-methoxy-

phenylinaphthalen-2-y)methanesulfonamide monocholire salt having an X-ray powder diffraction
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pattern comprising one or more peaks selected from the group consisting of 10.9+0.2, 12.1:0.2, 13.4+0.2,
15.54:0.2, 17.0£0.2, 17.8+0.2, 18.3%0.2, 19.540.2, and 21.9£0.2 degrees 26;
crystalline pattern A N-(6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H}-y1)-2-methagxy

phenyl)naphthalen-2-ylymethanesulfonamide monocholine salt having an X-ray powder diffractio

pattern comprising one or more peaks selected from the group consisting of 10.9+0.2, 12.1%0.2,/13.0£0.2,
13.4+0.2, 13.6+0.2, 15,5202, 17.0£0.2, 17.8£0.2, 18.3£0.2, 19.5+0.2, 19.7£0.2, and 21.9+0/2 degrees 26;

crystalline pattern A N-(6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin- 1(2H)yl)-2-methoxy-
phenylnaphthalen-2-yymethanesulfonamide monocholine salt having an X-ray pcwc}ef diffraction
pattern substantially as shown in Figure 19; /

crystalline pattern B Nw(6-(3-tert-butyl-5-(2,4-dioxo-3,4-ditrydropyrimi A(ZH}-yI)—Z—methoxy-
phenyDnaphthalen-2-yDmethanesulfonamide monocholine salt having an X-rdy powder diffraction
pattern comprising one or more peaks selected from the group consisting of 8.0+0.2, 9.4+0.2, 11.0+0.2,
13.040.2, 13.720.2, 15.9£0.2, 17.0£0.2, 18.3+0.2, 18.9+0.2, 19.8+0.2, ahd 22.1%0.2 degrees 26;

crystalline pattern B N-(6-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)-2-methoxy-

phenyDnaphthalen-2-yhmethanesulfonamide monocholine salt hgving an X-ray powder diffraction

pattern comprising one or more peaks selected from the group Consisting of 8.0+0.2, 9.4+0.2, 11.0+0.2,
13.0+0.2, 13.340.2, 13.740.2, 15.9+0.2, 17.0+0.2, 17.4&0,74;.3&0.2, 18.9£0.2, 19.8£0.2, 21.8+0.2, and
22.1#0.2 degrees 26; /

crystalling pattern B N-(6-(3-tert-butyl-5-(2,44dioxo-3,4-dihydropyrimidin-1(2H)-y1)-2-methoxy-
phenyl)naphthalen—Z—yi)methanesulfonamide mongcholine salt having an X-ray powder diffraction
pattern substantially as shown in Figure 21; ‘

crystalline N-(6-(3 -tert—butyl-5~(2,4*djioxo~3,4~dihydropyrimidin- 1(2H)yy1)-2-methoxyphenyl)
naphthalen-2-vlymethanesulfonamide d%me salt having an X-ray powder diffraction pattern
comprising one or more peaks selected/from the group consisting of 8.6+:0.2, 11.0+0.2, 12.9+0.2,
17.04£0.2, 17.5%0.2, 18.9+0.2, 19?({.2, and 21.9:02 degrees 28;

crystalline N-(6-(3-tert-blityl-5-(2,4-dioxo-3 4-dihydropyrimidin-1(2H)-y1)-2-methoxyphenyl)
naphthalen-2-yDmethanesulfphamide dicholine salt having an X-ray powder diffraction pattern
comprising one or more peéks selected from the group consisting of 8.6£0.2, 11.0£0.2, 12.940.2,
17.00.2, 17.5%0.2, 18.940.2, 19.8£0.2, 21.9£0.2, and 22.120.2 degrees 20; and

crystalline N46-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1 2H)-y1)-2-methoxy-
phenylnaphthalep-2-ylymethanesulfonamide dicholine salt having an X-ray powder diffraction pattern

substantially ag’shown in Figure 23.
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14, (E)~N-(4-(3-tert~butyi-5—(2,4-dioxo—3,4«dihydropyrirziidin-1(2H)~y1)~2-methoxy-
styryDphenyl)methanesulfonamide crystalline form selected from the group consisting of:

crystalline (E)-N-(4~(3-tert-butyl-5-(2,4-dioxo-3,4-dilydropyrimidin- L(2H}-y1)}-2-methoxystyry)
phenyl)methanesulfonamide disodium salt nonahydrate having an X-ray powder diffraction pattern
comprising one or more peaks selected from the group consisting of 4.3+0.2, 10.4=0.2, 10.9+:0.2
11.6£0.2, 12.940.2, 14.7£0.2, 16.4%0.2, 17.820.2, 19.4£0.2, 19.8+0.2, 20.820.2, 21.9+0.2, and 23.5£0.2
degrees 28;

comprising one or more peaks selected from the group consisting of 4.3+0.2, 10.440.2, 10.9£0.2,

11602, 129402, 14.7£0.2, 14.9+0.2, 16.4+0.2, 17.8+0.2, 19.4£0.2, 19,702, 19.820.2, 20.8x0.2,

20.9+0.2, 21.9+£0.2, 22.120.2, and 23.5%0.2 degrees 28,
crystalline (B)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-dibydropyrigidin- 1 (2H)-yh)-2-methoxystyry])

phenyDmethanesulfonamide disodium sait nonahydrate having an Xj‘ay powder diffraction patiern
substantially as shown in Figure 24;

erystalline (B)-N-(4-(3 -tcrt»butyI—S~(2,4—d§0x0-3,4—di§yﬁr/opyrimiéin-I(2H)~yi}-2-methoxystyryi)
phenylmethanesulfonamide nonahydrate disodium salt havifg cell unit parameters, wherein a is 8.9A, b
is 9.44, and ¢ is 20.7A; /

crystalline (B)-N-(4-(3-tert-butyl-5-(2,4-dioxg43, 4-dihydropyrimidin- 1 2H)-yl)-2-methoxystyryl)
phenyl)methanesulfonamide disodium salt tetrahyqu having an X-ray powder diffraction pattern
comprising one or more peaks selected from the/group consisting of 4.8%0.2, 12.1£0.2, 14.0£0.2,
17.0£0.2, 17.5%0.2, 20.9:0.2, 21.6+0.2, 25.0#0.2, and 29.5+0.2 degrees 28;

crystaftine (E)}-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-dikydropyrimidin-1(2H)-y1)-2-methoxystyryl)
phenyiymethanesulfonamide disodium galt tetrahydrate having an X-ray powder diffraction pattern
comprising one or more peaks selected from the group consisting of 4.8+0.2, 12.1+0.2, 14,0202,
14.4+0.2, 17.0£0.2, 17.5+0.2, 209+0.2, 21.6+0.2, 25.0+0.2, 29.54:0.2, and 34.240.2 degrees 26;

crystalline (E}-N-(4-(¥-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin- 1(ZH)-y}-2-methoxystyryl)

phenylymethanesulfonamigé disodium salt tetrahydrate having an X-ray powder diffraction pattern

substantially as shown igf Figure 25;
crystalline f}N—@-G -tert-butyl-5-(2,4-dioxo-3 4-dilydropyrimidin-1(2H}-y1)-2-methoxystyryi)
phenyl)methanesylfonamide dipotassium salt tetrahydrate having an X-ray powder diffraction pattern

comprising ong/or more peaks selected from the group counsisting of 5.0£0.2, 11.940.2, 12.420.2,
13.7%0.2, 1500£0.2, 16.5%0.2, 17.120.2, 20.8%0.2, 21.320.2, 22.2::0.2, 24,0:4:0.2, 26.4%0.2, and 29.320.2
degrees
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crystalline (E)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3 4-dihydropyrimidin- 1 (2H)-yI}-2~methoxystyryl)
phenylmethanesulfonamide dipotassium salt tetrahydrate having an X-ray powder diffraction pattern
comprising one or more peaks selected from the group consisting of 5.040.2, 11.9£0.2, 12.4+0.2,
12.6+0.2, 13.740.2, 15.020.2, 16.520.2, 16.7£0.2, 17.1=0.2, 20.7%0.2, 20.8+0.2, 21.3+0.2, 22.240.
22.4+0.2, 24,0202, 26.420.2, and 29.3x0.2 degrees 28;
crystalline (E)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H}-yi}-2-methoxystyryl)
phenylmethanesulfonamide dipotassium salt fetrahydrate having an X-ray powder diffrac {on pattern
substantially as shown in Figure 27;
crystalline (B)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3 4-dibydropyrimidin- 1 (2H){1)-2-methoxystyryl)
phenylmethanesulforamide dipotassivm salt tetrahydrate having unit cell para
bis 10.8A, and ¢ is 35.84; |
crystalling (E)}-N-(4-(3-tert-butyl-5-(2,4-dioxo-3 4-dihydropyrimidin- (2 H}-y1)-2-methoxystyryl)
phenyDmethanesulfonamide monopotassium salt trihydrate having an X4ay powder diffraction pattern

comprising one or more peaks selected from the group consisting ;{f/&ioz, 10.8£0.2, 11.3£0.2,

ters, wherein a is 14.54,

13,4402, 15.320.2, 16.940.2, 21.20.2, 21,702, 22.1£0.2, 22.540.2, and 23.0+0.2 degrees 28;

crystalline (E)-N-(4-3-tert-butyl-5-(2,4~dioxo-3, 4—dtkiyﬁropyr1m1dm-l(ZH)-yI) 2-methoxystyryl)
phenvl)methanesulfanamsde monopotassium salt mhydmt%avmg an X-ray powder diffraction pattern
comprising one or more peaks selected from the group conisisting of 4.8+0.2, 10.8+0.2, 11.320.2,
13.4£0.2, 13.6£0.2, 15.3=0.2, 16.9£0.2,21.2%0.2, 21 gz, 217202, 22.140.2, 22,5402, 22.6+0.2, and
23.0+0.2 degrees 28;

crystalline (E)-N-(4-(3-tert-butyl-5-(2,44dioxo-3 4-dihydropyrimidin-1{(2H)-y])-2-methoxystyryl)
phenylymethanesulfonamide monopotassiumy/salt trilyydrate having an X-ray powder diffraction pattern
comprising five or more peaks selected 72/ the group consisting of 4.8+0.2, 10.840.2, 11.320.2,
13.4£0.2, 15,3£0.2, 16.9£0.2, 21.2+0.2{21.7+0.2, 22.120.2, 22.5£0.2, and 23.0+0.2 degrees 26;

erystalline (E)}-N-(4-(3-tert-Butyl-5-(2,4-dioxe-3,4-dihydropyrimidin- 1 (2H)-y1}-2-methoxystyryl)
phenyDmethanesuifonamide mopOpotassium salt trihydrate having unit cell parameters, wherein a is
9.0A, bis 8.3A, and ¢ is 18.64;

crystalline (E)-N-(4-(3-tert-butyl-5-(2,4-dioxe-3,4-dihydropyrimidin- 1 (2H)-yD-2-methoxystyryl)
phenyhmethanesulfonaphide monopotassium salt dihydrate having an X-ray powder diffraction pattern
comprising one or mgre peaks selected from the group consisting of 7.7£0.2, 8.8+0.2, 16.140.2, and
19.74:0.2 degrees 26;

crystalline (E)-N~{4-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1}-2-methoxystyry!)

nesulfonamide monopotassium salt dihydrate having an X-ray powder diffraction pattern
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comprising one or more peaks selected from the group consisting of 7.7+0.2, 8.820.2, 12.4+0.2, 14.0=0.2,
16.1£0.2, 17.7£0.2, 19.2+0.2, 19.7+0.2, 23.1£0.2, and 29.2+0.2 degrees 28;
crystalline (EXN-(4-(3-tert-butyl-5-(2 4-dioxo-3,4-dikydropyrimidin-1(2H)-y1)-2-methoxys

phenyl)methanesulfonamide monopotassium salt dihydrate having an X-ray powder diffraction pattgin

substantially as shown in Figure 29;
crystalline (B)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin- 1(2H}-y1)-2-methoxystyryl)
phenyl)methanesulfonamide 1/7 potassium salt having an X-ray powder diffraction patterry/comprising
one or more peaks selected from the group consisting of 7.7x0.2, 8.340.2, 10.1£0.2, 10,6+0.2, 11.4:0.2,
12.0£0.2, 13.40.2, 15.62£0.2, 16.3::0.2, 16.7%0.2, 17.2+0.2, 18.3+0.2, 18.8+0.2, 19.440.2, 19.9+0.2,
20.2£0.2, 20.5+0.2, 21.2+0.2, 22.1+0.2, and 22 .9+0.2 degrees 2¢;
crystalline (E)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin- W2 H)-yI)-2-methoxystyryl)

phenyl)methanesulfonamide 1/7 potassium salt having an X-ray powder diffraction pattern comprising

one or more peaks selected from the group consisting of 7.7+0.2, 8.320.2,/1(}‘&:0.2, 10.6+0.2, 11.4%£0.2,
12.00.2, 13,420.2, 15,6202, 16.3+0.2, 16.7+0.2, 17.2+0.2, 18.3&% 8.8:0.2, 16,4%0.2, 19.9%0.2,
20.240.2, 20.5+0.2, 20.80.2, 21,2402, 22.120.2, 22.5£0.2, 24.3£0.2, 24.9+0.2, and 25.1%0.2 degrees 26;

crystalline (E)-N-{(4-(3tert-butyi-5-(2,4-dioxo-3,4-dihydropyrimidin- 1(ZH)-y1)-2-methoxystyryl)
phenylymethanesulfonamide 1/7 potassium salt baving an %ﬁy powder diffraction pattern substantially
as shown in Figure 31; /

crystalline (E)-IN-(4-(3-tert-butyl-3-(2,4-dioxg43,4-dihydropyrimidin- 1 (2H)-y1)-2-methoxystyryl)
phenylmethanesulfonamide monodiethylamine salt tetrahydrate having an X-ray powder diffraction
pattern comprising one or more peaks selected frdm the group consisting of 9.540.2, 10.0£0.2, 11.8+0.2,
12.1£0.2, 14.4+0.2, 16.8+0.2, 17.6£0.2, 19.8#0.2, 20.8+0.2, 21.4+0.2, 21.8£0.2, and 29.8+0.2 degrees 28;

crystalline (B}-N-(4-(3-tert-butyl-¥-(2,4-dioxo-3,4-dihydropyrimidin- 1 (2H)-y1)-2~-methoxystyryl)
phenyhmethanesulfonamide monodiethylamine salt tetrahydrate having an X-ray powder diffraction
pattern comprising one or more peaks selected from the group consisting of 9.5+0.2, 10.0x0.2, 11.8+0.2,
12.1£0.2, 14.4+0.2, 16.8+0.2, 176+0.2, 19.4+0.2, 19.8%0.2, 20.8+0.2, 21.4%0.2, 21.8+0.2, 21,9+0.2, and
26.8:+£0.2 degrees 28;

crystalline (BE)}-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin- 1 {2H)-y1}-2-methoxystyryl}
phenylymethanesulfonapdide monodiethylamine salt tetrahiydrate having an X-ray powder diffraction
pattern substantially 45 shown in Figure 32; )

crystalling' pattern A (E)-N-(4+(3-tert-butyl-5-(2,4-dioxo-3 ,4—dihydropyrimidin-}:(ZH)~yI)-2~
methoxystyryDphenyl)methanesulfonamide having an X-ray powder diffraction pattern comprising one or
more peaks gelected from the group consisting of 5.8+0.2, 9.9+0.2, 11.820.2, 12.4%0.2, 14.540.2,
18.8+0.2/22.7£0.2, and 29.2+0.2 degrees 26;
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crystalline pattern A (E)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2ZH)-yl}-2-
methoxystyryl)phenylmethanesulfonamide having an X-ray powder diffraction pattern comprising one o
more peaks selected from the group consisting of 5.8+0.2, 9.940.2, 11.8+0.2, 12.4+0.2, 14.0£0.2,
14.5%0.2, 15.3£0.2, 18.5£0.2, 18.80.2, 22.2+0.2, 22.7+0.2, 23.8+0.2, 26.0:0.2, and 29.2+0.2 degrees 26; .

shown in Figure 34;
crystalline pattern B (E)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4~dihydropyrimidin-¥(2H)-y1)-2-
comprising one or
more peaks selected from the group consisting of 11.5+0.2, 13.3£0.2, 15.4+0.2, 16.4+0.2, 17.120.2,
18.620.2, 19.440.2, 20.420.2, 21.6:0.2, 22.440.2, 24.0+0.2, 26.8£0.2, and 29.04:0.2 degrees 26;
crystalline pattern B (E)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydrdpyrimidin-1(2H)-y1)-2-

methoxystyryl)phenyl)methanesulfonamide having an X-ray powder difffaction pattern substantially as

methoxystyryl)phenylymethanesulfonamide having an X-ray powder diffraction patt

shown in Figure 36;

crystalline pattern C (E)~N~(4-(3»tert~buty1—5-(2,4-dioxo‘-3/-dihydropyrimidin—1(2H)—y1)~2~—
methoxystyryDphenylmethanesulfonamide having an X-ray powder diffraction pattern comprising one or
more peaks selected from the group consisting of 7.7+0.2, 1011=0.2, 10.6+0.2, 12.0 £0.2, 13.440.2,
16.2£0.2, 19.4£0.2, 20.540.2, 21.4£0.2, 22.040.2, 22.6+0/2, 24.3+0.2, and 27.6+0.2 degrees 28,

crystalline pattern C (E)}-N-(4-(3-tert-butyl-3-(Z 4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-2-
methoxystyryl)phenylmethanesulfonamide having 4n X-ray powder diffraction pattern substantially as
shown in Figure 37;

crystalline pattern D (E)-N-{4-(3-tert-Butyl-5~(2,4~dioxo-3,4-dibydropyrimidin-1(2H)-y1)-2-
methoxystyryl)phenylymethanesulfonamide having an X-ray powder diffraction pattern comprising one or
more peaks selected from the group copdisting of 5.8+0.2, 10.7£0.2, 11.2£0.2, 15.220.2, 16.10.2,
16.9+0.2, 19.9:0.2, 22.120.2, 24,702, and 26.0::0.2 degrees 20;

crystalline pattern D (E)-K-(4-(3-teri-butyl-5-(2,4-dioxo-3 ,4-dihydropyrimidin-1 (2H)-y1}-2~
methoxystyryDphenyl)methangsulfonamide having an X-ray powder diffraction pattern comprising one or
more peaks selected from the group consisting of 5.840.2, 10.7£0.2, 11.2£0.2, 15.2+0.2, 16,120.2,
16.9+0.2, 17.1£0.2, 19.9£0.2, 20.10.2, 22.1+0.2, 24.7£0.2, and 26.0+0.2 degrees 26;

crystalline p ern D (E)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)-2-
methoxystyryl)phefiyl)methanesulfonamide having an X-ray powder diffraction pattern substantially as
shown in Figure/38;

cryspalline pattern A (E)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)-2-

methoxystyrylphenylmethanesuifonamide hydrate having an X-ray powder diffraction pattern
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comprising one or more peaks selected from the group consisting of 5.1+0.2, 7.9+0.2, 9.5£0.2, 10.3x0.2,
13.7£0.2, 16.5+0.2, 17.1£0.2, 17.5+0.2, 18.8£0.2, 19.2£0.2, 20.7+0.2, 21.320.2, 21.6+0.2, 25.8%0.2,
26.8+0.2, and 28.4+0.2 degrees 28;
crystalline pattern A (E)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)-2
methoxystyryl)phenylymethanesulfonamide hydrate having an X-ray powder diffraction pattern
substantially as shown in Figure 39;
crystalline pattern A (E)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3 ,4-dihydropyrimidin-1(221)-y1)-2-
methoxystyryDphenyl)methanesulfonamide hydrate having an X-ray powder diffraction pattern
L, 10,402, 12.7+0.2,
5402, 24.0£0.2,

comprising one or more peaks selected from the group consisting of 6.3:0.2, 7.7x0.
13.3£0.2, 14.940.2, 15.4+0.2, 16.4£0.2, 18.6+0.2, 18.9£0.2, 19.420.2, 22.5£0.2,
26.84:0.2, and 29.0+0.2 degrees 26;

crystalline pattern B (E)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydpépyrimidin-1(2H)-y)-2-
methoxystyrylphenyl)methanesulfonamide hydrate having an X-ray powder diffraction pattern
comprising one or more peaks selected from the group consisting of ¢.3::0.2, 7.740.2, 10.4£0.2, 12.7+0.2,
133202, 13.520.2, 14.940.2, 15.4+£0.2, 16.4+0.2, 18.520.2, 18.630.2, 18.9£0.2, 19.4%0.2, 22.5+0.2,
23.540.2, 24,0:0.2, 26.8+0.2, and 29.0==0.2 degrees 28,

crystalline pattern B (E)-N-(4-(3-tert-butyl-5-(2,4-djoxo-3 ,4-dihydropyrimidin-1(2H)-y1)-2-
methoxystyryhphenylmethanesulfonamide hydrate hav}rg:; X-ray powder diffraction pattern
substantially as shown in Figure 41; /

crystalline pattern C (E)-N-(4-(3-tert-buty}5-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)-2-
methoxystyryl)phenyl)methanesulfonamide hydrate baving an X-ray powder diffraction pattern

comprising one or more peaks selected from the group consisting of 10.5£0.2, 13.3=0.2, 14.9+0.2,
15.4+0.2, 16,4302, 18.6+0.2, 19.0£0.2, 19402, 22.5+0.2, 23.5£0.2, 26.59+0.2, and 29.0::0.2 degrees 28;
crystalline pattern C (E)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin-1{2H)-y1)-2-
methoxystyryDphenylmethanesulfofiamide hydrate having 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, 13.5%0.2,
14.9+0.2, 15.440.2, 16,4£0.2,18.650.2, 19.0:0.2, 19.4£0.2, 22.5+0.2, 23.520.2, 26.9:0.2, and 29.0+0.2
degrees 26;

crystalline pattefn C (E)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-dibydropyrimidin-1(2H)-y)-2-

methoxystyryl)phenyl)methanesulfonamide hydrate having an X-ray powder diffraction pattern

crystailine pattern D (E)-N-(4-(3-tert-butyl-3-(2,4-dioxo-3 ,4-dihydropyrimidin-1(2H)-y1)-2-
methoxystypyDphenymethanesulfonamide hydrate having an X-ray powder diffraction pattern

comprisixg one or more peaks selected from the group consisting of 6.6=0.2, 10.0:0.2, 10.5+0.2,
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11.10.2, 11.6£0.2, 12.20.2, 14,2402, 16.6£0.2, 17.1£0.2, 17.7%0.2, 18.5+0.2, 18.840.2, 19.34:0.2,
21.4&0.-2, 22.740.2, 23,120.2, 23.620.2, 24.60.2, 25.2:0.2, 27.2+0.2, 29.10.2, and 31.0=0.2 degrees 2§
crystalline pattern D (E)}-N~(4-(3-tert-butyl-3-(2,4-dioxo-3,4-dihydropyrimidin-1(2H)-y1)-2-
methoxystyryl)phenylmethanesulfonamide hydrate having an X-ray powder diffraction pattern
comprising one or more peaks selected from the group consisting of 6.6+0.2, 10.0::0.2, 10.5%0.
11.1£0.2, 11.620.2, 12.20.2, 12.5+0.2, 14.240.2, 16.6£0.2, 17.10.2, 17.70.2, 18.5%0.2, 18:3=0.2,
19.340.2, 21.4+0.2, 22.7+0.2, 22.8+0.2, 23.120.2, 23.6+0.2, 24.630.2, 24.940.2, 25.2+0.2,/27.2%0.2,
29.140.2, and 31.0£0.2 degrees 26;
crystalline pattern D (E)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3 4-dihydropyrimidin-1(2H)-y1)-2-
methoxystyryl)phenyl)methanesulfonamide hydrate having an X-ray powder di
substantially as shown in Figure 45; /
crystalline pattern D {E)~N~(4~(3«tertubutylen(Z,4~dioxo-3,4—dihyd;6pyrimidin-1{2{—1)-371}-2-
methoxystyryl)phenyl)methanesulfonamide hydrate having unit cell pm/neters, wherein a is 17.8A, b is
9.6A, and ¢ is 27.0A;
crystalline pattern B (E)-N-(4-(3-tert-butyl-5-(2,4-dioxo-3

4-dihydropyrimidin-1(2H)-y1}-2-
methoxystyrylphenylymethanesulfonamide hydrate having an X-ray powder diffraction pattern
comprising one or more peaks selected from the group consisting of 6.2+0.2, 7.8+0.2, 10.2+0.2, 10.7+0.2,
12.140.2, 16.3+0.2, 19.7+0.2, 20.9+0.2, 21.8£0.2, 24.5+(2, and 28.0+0.2 degrees 20;

crystalline pattern B (E}~N*(4~(3-tert»bmyl-S-{/,i—dioxo-S,4-dihydropyrimidin—1(2H)~yl)~2~
methoxystyry!phenyDmethanesulfonamide hydratg having an X-ray powder diffraction pattern
comprising one or more peaks selected from the/group consisting of 6.2+0.2, 7.8%0.2, 10.2+0.2, 10.42:0.2,
10.7£0.2, 12.140.2, 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;

crystalling pattern E (E}-N-(4-(3-

rt-butyl-$-(2,4-dioxo-3,4-dihydropyrimidin-1{2H)-y1}-2~

methoxystyrylphenyl)methanesulfonamide hydrate having an X-ray powder diffraction pattern

substantially as shown in Figore 46y2nd

-(4-(3-tert-butyl-5-(2,4-dioxo-3,4-dihydropyrimidin- 1 (2H)-y1)-2-
methoxystyryl)phenyl)ymethapésulfonamide hydrate having unit cell parameters, wherein a is 9.5A, b is
14.54, and ¢ is 17.3A.

crystalline pattern E (E)

15. A compogition comprising (&) one or more compounds and/or salts recited in any one of
claims 1-12 or/o?br more crystalline forms recited in any one of claims 13 and 14; (b) one or more

excipients; and,Optionally, (¢) one or more additional therapeutic agents,

/

26/& method for inhibiting replication of a ribonucleic acid (RNA) viras, wherein the method

comprigés exposing the virus to one or more compounds and/or salts recited in any one of claims 1-12 or
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one or more crystalline forms recited in any one of claims 13 and 14.

17. A method for treating hepatitis C in a mammal in need of such treatment, wherein the methdd
comprises administering to the mammal one or more compounds and/or salts recited in any one of cjaims
1-12 or one or more crystalline forms recited in any one of claims 13 and 14, and, optionally, ong/or more

additional therapeutic agents.

18. A compound or salt thereof, wherein:
the compound of formula I corresponds in structure to formula If:
Ry

O N O

SN x2 /
3
R o /
(H) R4 .
mf*-:, R., R R R, and R are as defined in claim 1; a/
X* is halo.

19, The compound or salt of claim 18, wherein:
RL R% R RS, and R® are as defined in claim %, and

%* is selected from the group consisting of ghloro, brome, and iodo.

28, A process for preparing the compptind or salt of claim 18 , wherein the process comprises

reacting a compound of formula II (wherejt R, R?, and R’ are as defined in claim 18) with a compound
of formula IV (wherein R%, R®, and X* yé.s defined in claim 18; and X' is halo) in the presence of (i)

copper (1) salt catalyst and (Gi) nih"og76;>us heteroaryl ligand

R,
§
0 N 0
X2 Y
. SN X2
Cu(l) catalyst Rr2
R® T hitogenous R®
heteroaryl R
ligand an R*

21. The process of claim 20, wherein X' is selected from the group consisting of chloro, bromo,

and iodo. /
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22. The process of any one of claims 28 and 21, wherein the process ts conducted in the presence

of a base.

23. The process of claim 22, wherein the base is selected from the group consisting of potassium

salt, sodium sal, and cesium salt.

24, The process of any one of claims 28-23, wherein the nitrogenous beteroaryl ligand comprises

a picolinamide compound corresponding in structure to formula V:

RM-
RI3
0
RrI2 N Ny
H
Rl N, ~#
V) 2 15
R

25. The process of any one of claims 20-24, whereiy the nitrogenous heteroaryl ligand is
selected from the group consisting of 8-hydroxyquinoline,/2-(2-pyridyl)-benzimidazole, N-(4-cyano-
phenylpicolinamide, and N~(2-cyanophenyl)picolinamide.
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CLAIMS

1. A compound or salt thereof, wherein the compound corresponds in structure to formula IL:
{n

wherein

*

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

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

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, ¢yano, azido,
alkyloxy, alkenyloxy, alkynyloxy, amino, aminocarbonyl, aminosulfonyl, alkylsulfonyl, carbocyclyl,
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, 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 heterocyclylalkyl, or

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

(c) 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:
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the amino optionally is substituted with:
(1) one or two substituents independently selected from the group consisting of alkyl,
alkenyl, alkynyl, alkylcarbonyl, 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.

2. The compound or salt of claim 1, wherein
=== is a single carbon-carbon bond.

3. The compound or salt of claim 1, wherein

*

==== i3 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 salt 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, C;-Cg-carbocyelyl, 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,-Cs-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 C;-Cq-carbocyclyl and 5-6-membered heterocyclyl optionally are substituted with up to
three substituents independently selected from the group consisting of alkyl, alkenyl, alkynyl, halo,
and amino, wherein:

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

the group consisting of alkyl, alkenyl, alkynyl, and alkylsulfonyl.
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11. The compound or salt of claim 1, wherein:

R'is selected from the group consisting of C;-Cy-alkyl, C3-Ce-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 Cs-Cg-carbocyclyl and 5-6-membered heterocyclyl optionally are substituted with one
or two substituents independently selected from the group consisting of alkyl, halo, and
alkylsulfonylamino.
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 heterocyclyl.
13. The compound or salt of claim 1, wherein R*is selected from the group consisting of C;-Cy-
alkyl, C;-C¢-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-Cy-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, C;-Cg¢-carbocyclyl, 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 R*is 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 consisting of chloro,
bromo, and iodo.
22. The compound or salt of claim 1, wherein X is iodo.
23. The compound or salt of claim 1, wherein
R'is selected from the group consisting of hydrogen, methyl, and nitrogen-protecting group;
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;-Cy-alkyl, C3-Cg-carbocyclyl, and 5-6-membered
heterocyelyl, wherein: ‘
(a) the C-C4-alkyl optionally is substituted with up to three substituents independently
selected from the group consisting of halo, oxo, hydroxy, alkyloxy, and trimethylsilyl, and
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(b) the Cs-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
alkylsulfonylamino;

R’ is selected from the group consisting of hydrogen, hydroxy, alkyloxy, and halo; and
X?1s selected from the group consisting of chloro, bromo, and iodo.
24, The compound or salt of claim 1, wherein
==%= {5 a4 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?1s selected from the group consisting of bromo and iodo.
25. 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 chloro, bromo, and iodo.

26. The compound or salt of claim 1, wherein

&

=== {5 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.
27. The compound or salt of claim 1, wherein the compound is selected from the group consisting

of
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28. A process for preparing the compound or salt of claim 1, wherein the process comprises
p preparing p p p

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

. XZ
AN Cu(l) catalyst
| e
nitrogenous
Z RS heteroaryl

ligand
\]/O
o XZ
o g
RJ,

(In

wherein R!, R%, R®, R*, R® and X?are as defined in claim 1, and X! is halo.
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29. The process of claim 28, wherein X' is selected from the group consisting of chloro, bromo,

and iodo.
30. The process of claim 28, wherein the process is conducted in the presence of a base.
31. The process of claim 30, wherein the base is selected from the group consisting of potassium

salt, sodium salt, and cesium salt.
32. The process of claim 28, wherein the nitrogenous heteroaryl ligand comprises a picolinamide
compound corresponding in structure to formula V:

)
R

RrE

and

R, R R® R™ RP R and R are independently selected from the group consisting of
hydrogen, C,.4-perfluoroalkyl, C, 4-alkyloxy, C;4-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-
methoxyphenyl)pyrimidine-2,4(1H,3H)-dione.
35. 1-(3-tert-butyl-3-iodo-4-methoxyphenyl)pyrimidine-2,4(1H,3H)-dione.
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