ANTI VI RAL COVPOUNDS AND USES THEREOF CROSS- REFERENCE TO RELATED PATENT
APPLI CATI ONS [ 0001] This patent application clainms priority to US

Provi si onwsib 2Pairiamd36 Appl i cati on No 61/163, 155 (fil ed Mar elTA5201800850 The
entire text of that application is incorporated by reference into this
patent application FIELD OF THE | NVENTI ON [ 0002] This invention is directed
to (a) conpounds and salts thereof that, inter alia, are useful as
hepatitis C virus (HCV) inhibitors, (b) internediates useful for the
preparation of such conpounds and salts, (c) conpositions conprising such
conpounds and salts, (d) nethods for preparing such internediates,
conpounds, salts, and conpositions, (e) nethods of use of such conpounds,
salts, and conpositions, and (f) kits conprising such conpounds, salts, and
conposi ti ons BACKGROUND OF THE | NVENTI ON [ 0003) Hepatitis Cis a

bl ood- borne, infectious, viral disease that is caused by a hepatotropic

virus called HCV At |east siXvllfdeieMs i genetypes (wth severa
subtypes within each genotype) are known to date In North America, HCV

genotype la predoni nat esSROFPSEFIERRET OB AT GESTAESS1b, 2a, 2b, and 3a In
the United Stat ed®HENrEse prefeajqp dagns oty USAqppion! Paidprticpiian Ny 631 ommon, with
about 80% of the FEHa® Pt T piter efift: Prliprbipy b PrePoRICN tferotsAye™l | n Eur ope, HCV
genotype |b is pretem nant, foll owed by HCV genotypes 2a, 2b, 2c, and 3a
HCV genotypes 4 and 5 are found raloeesie eveshdisi vely in Africa As di scussed
bel ow, the pati entoo:p NGBk P @) chrpoukal shalMiGriarbot dir, kPR LS w@Atas | N det er m ni ng
the patient's poti@Risicahs HESRBRS.R) h@nelikdQk-RIRY medBabaiboldBuck Sgsshat €d dur ati on of
such therapy [ 00QghkkasAE) colrlfcdiors R R%E b BmGRAB anCAM Gifinehda\@frepdilfuliammat i on
(hepatitis) that uneddfed SpourtS YRR QRBlitork; (o) niddhblis oA SHLLbnIGhpoddd MR hepatitis can
result in CirrhoShoshs dhd¥kid chopibe sloif brlgdull G and RGN Of the liver), liver
cancer, and/or liver failure The Wrld Health Organization estimates that
about 170 mllion ersons_morﬁﬁ“fﬂ%m%?gﬁ%%W%ﬂ?%alIX infected with HCV, and
from about three '8 AB8HE ° FEU T T 0 P Lo RE-APA HERY™ nf ect ed gl obal |y
each year Accor dilg"to *VHE™EET BT S 1°6F VB SBREE-CHNEY S8 Preventi on,
about four mllidf pEBHIE T AP TREVEHIPEYarte ot RHTHreREdd with HCV
Co-infection w t H*t°HE *hifaA" T WY E8PPT: 2RV VP te™ %A s comon, and

rates of HOV i nf dEETBIPHIOME I BEEN by s i smonpe

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 to therapy and the required duration of such therapy.
[0004] An HCV infection can cause liver inflammation (hepatitis) that is often asymptomatic, but
ensuing chronic hepatitis can result in cirrhosis of the liver (fibrotic scarring of the liver), liver cancer,
and/or liver failure. The World Health Organization estimates that about 170 million persons
worldwide are chronically infected with HCV, and from about three to about four miltion persons are
newly infected globally each year. According to the Centers for Disease Control and Prevention,
about four million people in the United States are infected with HCV. Co-infection with the human
immunodeficiency virus (HIV) is common, and rates of HCV infection among HIV positive
populations are higher.

[0005] There is a small chance of clearing the virus spontaneously, but the majority of patients with
chronic hepatitis C will not clear it without treatment. Indications for treatment typically include
proven HCYV infection and persistent abnormal liver function tests. There are two treatment regimens
that are primarily used to treat hepatitis C: monotherapy (using an interferon agent — either a
“conventional” or Jonger-acting pegylated interferon) and combination therapy (using an interferon
agent and ribavirin). Interferon, which is injected into the bloodstream, works by bolstering the
immune response to HCV; and ribavirin, which is taken orally, is believed to work by preventing

HCYV replication. Taken alone, ribavirin does not effectively suppress HCV levels, but an

[



popul ati ons are higher [0005] There is a small chance of clearing the virus
spont aneously, but the majority of patients with chronic hepatitis Cwll
not cl earwotowitisat treatnment I ndications for treatnmenecryseaaloksses ncl ude
proven HCV infection and persistent abnormal liver function tests There are
two treatnent reginens that are primarily used to treat hepatitis C

nonot herapy (using an interferon agent - either a "conventional" or

| onger-acting pegylated interferon) and conbi nati on therapy (using an
interferon agent and ribavirin) Interferon, which is injected into the

bl oodstream works by bol stering the i nmune response to HCV, and pbavi pn,
which is taken orally, is believed to work by preventing HCV replication
Taken al one, ribavirin does not effectively suppress HCV | evel s, but
aninterferon/ribavirin conbination is nore effective than interferon al one
Typically, hepatitis Cis treated with a conbination of pegyl ated

interferon al p ha ;%&meu%}/éoﬁﬂming Il.'non.aeffeggé. tl‘lanQrQerfthl alo%4Ty9Jally 4§at!% @ k S, de pen di n g on
the HCV genotype [OOQH]cnbtiEon Qggylatcd%te,fekg as;@tmm%n b3t Rg, viral response
-nmeani ng that HCV ... 0ok udBasH, abl e in the blood after t herapy is conpleted
FOl l O\M ng treat m-3153&| Weéobof@ewgeggplltangin l’a]an)onQe mQﬁ@MJt QJV?SQN llneglsra%ll; tl eron al pha and
ribavirin, sustaifIgd fifsykahas: kot All§ S Vb lilig L GERENSGA, Of about 75% or

better occur in pﬁ Qldn vmn S| stamedcureratgs%usgneyxpgzes 0] se)afnboutg'ﬁp rpettero erl\ﬁekS of treat ment,

abOUt 50% I n t hose egleanqgm}{tweekslflrea enga out 0%1nk 0sew1 traErarte::]rtenE 0089?

peop]e wlth oty;
0
abOUt 65 A) I nt hosg type 1 wit] 4F{v§%{ogtreatment Sout 5% in those w1th oty in 4& wee
deman ng partlcu QE or t ose with prior

Treatment nmay be p |ca
hi story of drug abuse, 2caus E erferQn and ribavirin
8? 7? r tment yb y lyd rp?tlcuardy or t se thp {hst f e ef f ect s | nCl Ude

have nunerous si N
o ab s€, because inter! eronan ribavirin have numero sndee ects fCommon mte{ emf e, t hyr Ol d

flu-1ike synptons ext
adsoci include flu-Ifke symptoms e
pr obl ens, hi gh bl socde si ee ects ,ncl%ﬂ lﬂ sr (Bt ,extrane?tlgtg,k\ausre]a lossofagft ﬁS at the i n] ection

site Possible sefﬁ@ﬁ%m 3?#3#3#“55%@5““?“3“@”3”“ ??m”??sinclude psychoses
(e g , suicidal b"ée 2V “58‘"?3 sear "‘f'"d'ff’syélﬁs SERETR G "HEEPE 4t ack, | ow bl ood
pressure), other ““?“k“”°“8““m°m""ﬁﬁ”@m“ﬁ¥e%8”6%%%?%%?”@@;g , bl ood counts
falling dangerous? B Wmﬁ“’“wmmfﬁ?gVﬁWE@ﬁeﬁegaﬁTﬁ?ﬁWUﬁé di sease (e g
rheumat oi d art hr i CTE S BREET PR Sersr PRl §8 "B rFLRf'e™ ncl ude anem a,
fatigue, |rr|tabﬁTVT?““?ﬁRﬁ“?b?ﬁ”“W@?ﬁ#k§fﬁfpﬁﬁ€§§mp??ﬁﬂ%|t|s and cough
Ribavirin can al SB THITEa m8i PR "Ry Eet drine Egmyrd BHXFEY *mef erral e pati ents and
femal e partners JP®haTer5Ee] 8 e mysr e Aoreee aur ¢y *reat ment and for

tients di
S | X nont h S af ter Wﬁetr Qj ents (non-responders) continue to have measurable HCV levels despite treatment; and yet

other patients (relapsers) “clear” the virus during therapy, but the virus returns sometime after
completion of the treatment regimen. Thus, there continues to be a need for alternative compounds,
compositions, and methods of treatment (used either in combination with or in lieu of an interferon
agent and/or ribavirin) to alleviate the symptoms of hepatitis C, thereby providing partial or complete
relief. This invention provides compounds (including salts thereof), compositions, and methods of

treatment that generally address such a need.

SUMMARY OF THE INVENTION
[0009] This invention is directed to compounds that correspond in structure to formula (I):
R!

R? i ‘L’R4

R )
{0010] In formula (I):

R' is selected from the group consisting of:



[ 0008] Sone patients do not conplete treatnent because of the serious side
ef fects di scussed above, other patients (non-responders) continue to have
measur ablwoHQW/11e48el s despite treatnent, and yet other pariusaee/0¢s56d apsers)
"clear" the virus during therapy, but the vins returns sonetine after
conpletion of the treatnent regi nen Thus, there continues to be a need for
al ternative conpounds, conpositions, and nethods of treatnent (used either
in conbination with or in lieu of an interferon agent and/or ribavirin) to
alleviate the synptons of hepatitis C, thereby providing partial or
complete relief This invention provides conmpounds (including salts

t hereof), conpositions, and nethods of treatnent that generally address
such a need SUMVARY OF THE | NVENTI ON [0009] This invention is directed to
conmpounds that correspond in structure to forrmula (1) [0010) In formula (1)
Rl is selected fromthe group consisting of, arylcarbonyl, and

het eroaryl carbonyl; is selgcted fromthe group congj sting of single

car bon-carbon bond and dpubjavcarboncarbqp bond; R, R, R3, R', R', R13,
and Rl 4are independentlﬁ‘s | ected fromithe gr oup@si sting of hydrogen,
met hyl , and nitrogen-profegtTamg groupsy i s sel eci@drdromthe group

consi sting of hydrogen and“nethyl; R «is halo; R10™ s halo; n is selected

fromthe group consisting of 1, 2, and 3; R15 is selected fromthe group
consi sting of hydrogen, i.no, and nityogen-proteclingegroup substituted
amno; mis selected frogmthe group [consisting off 0,51, 2, and 3; R' is
sel ected fromthe group oSt Ng rogen, . al ky], and
al kyl oxycarbonyl; R2 is skl ected fromithe group cqpsisting of halo, alkyl,
al kenyl , al kynyl, nitro, cyano. azido, alkyloxy, al kenyl oxy, al kynyl oxy,
am no, am nocar bonyl, am nosul fonyl 2 IKyPsquonyI,Ocarbocyclyl,and
T

het erocycl yl, wherein ;a[iN [ﬁ
o N>\0H N/\§o
i

[
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Rld
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—S-N(H)X(O)CH,) RIS —2- 16
$NHICOUCH)RY S NIHICONHCHLRS
heteroarylcarbonyl;

==%-- i5 selected from the group consisting of single carbon-carbon bond and double carbon-

carbon bond;

R®, R%, R%, R"", R™ R", and R" are independently selected from the group consisting of
hydrogen, methyl, and nitrogen-protecting group;

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

R’ is halo;

R" is halo;

n is selected from the group consisting of 1, 2, and 3;

R" is selected from the group consisting of hydrogen, amino, and nitrogen-protecting group
substituted amino;

m is selected from the group consisting of 0, 1, 2, and 3;

R'¢ is selected from the group consisting of hydrogen, aryl, alky), and alkyloxycarbonyl;

R’ is selected from the group consisting of halo, alkyl, alkenyl, alkynyl, nitro, cyano, azido,

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

(95



(a) the ammo, am nocarbonyl, and am nosul fonyl optionally are substituted
with (1) one or two substituents independently selected fromthe group
consi sti mnyoahioalikask, al kenyl, al kynyl, and al kyl sul f onylPCTaIS2¢12)028560
substituents that, together with the ami no nitrogen, forma single-rng
heterocyclyl, and (b) the al kyl, alkenyl, alkynyl, alkyloxy, alkenyl oxy,

al kynyl oxy, and al kyl sul fonyl, optionally are substituted with one or nore
substituents independently selected fromthe group consisting of hal o, oxo,
nitro, cyano, azido, hydroxy, am no, alkyloxy, tpnethylsilyl, carbocyclyl,
and heterocyclyl, wherein the ammo optionally is substituted with (1) one
or two substituents independently selected fromthe group consisting of

al kyl, al kenyl, al kynyl, al kyl carbonyl, al kyl sul fonyl, al kyl oxycarbonyl,
carbocycl yl, heterocyclyl, carbocyclylal kyl, and heterocyclylal kyl, or (2)
two substituents that, together with the amno nitrogen, forma single-ring
het erocycl yl , andadh&oadneredar bocycl yl and heterocyclyl optionally are
substituted with up to thHE&RmSHRSkI WM SubhdeRandentdy «gel ected fromthe
gr OUp COﬂSi Stl ng Of al kyl ’ al kﬁWJontwoanMemMJdepenmsQected(agfohegr&l% t ro, Cyan01

azi do. hydroxy, am no, al Kyl,Qx¥erak¥, indBitaR¥h sb hluronye@r bocycl yl, and

het er OCyC| yl ’ wherein the amm(ngotSl!th&gtlﬂla togétérw&qpﬁﬁnlﬂ%tygen?&nw th (1) one or
two substituents independeny|y.S&l86h6d fromthe group consisting of alkyl,
al kenyl ! al kynyl ! al kyl (Eb@rgleba&ym%!edyl, aﬁ)llnKylly§)!§},lalte%g¥,laﬂ(ygf%lxy!(aydlale%(stg;ng,r bonyl !

car bOCyC| yl ! het er OcypgoLa){;Jal‘esu&tﬁ(&epvgtpéégjrx)l’egulas!ﬁlxr!ts_ﬁndeg% sly@e%&egrrog%y(ﬂ yl al kyl , Of (2)

}"I\Mt) SUbSt : t i‘lent st halg-rdup cgnggrggflg&)!’oxo%tr& Qang, Dzso, l%mxypa(r)ning]glktylgxggge%ylsil)f],or ma Si ngl e-r I ng
et erocycl yl,

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, carbocyctylalkyl, and
heterocyclylalkyl, or

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

(c) the carbocyclyl and heterocyclyl optionally are substituted with up to three
substituents independently selected from the group consisting of alkyl, alkenyl, alkynyl, halo,
0X0, 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;

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

as to L and R*:

L is a bond, and R” is selected from the group consisting of Cs-Cg-carbocyclyl, fused
2-ring carbocyclyl and fused 2-ring heterocyclyl, wherein each such substituent optionally is
substituted with one or more substituents independently selected from the group consisting of
RE, RY, RS, R", R', R’, and R¥, or

L is selected from the group consisting of C(R*)=C(R®), C=C, C(O)N(RF),



R3 is selected fromthe group consisting of hydrogen, hydroxy, alkyl,

al kenyl , al kynyl, al kyl oxy, al kenyl oxy, al kynyl oxy, al kyl sul fonyl oxy, anmo,
car bocyclwb=uoiloamsboxy, hal oal kyl sul f onyl oxy, and hal o, pag/useoi/o28%do R4 L i s
a bond, and R4 is selected fromthe group consisting of C5-C6-carbocyclyl,
fused 2-ripg carbocyclyl and fused 2-nng heterocyclyl, wherein each such
substituent optionally is substituted with one or nore substituents

i ndependently selected fromthe group consisting of REf, RF, Rc , RH Rl, RJ]
, and Rk, or L is selected fromthe group consisting of C(RA) C(RB), CC,
C(CONRO ),N(RD)C(O, Ci1-C2-al kylene, CH O OCH2, cycl opropyl-1, 2-ene,
CH2ZN(R L), N(RMCH2, C(OCH2, and CH2C(O, and Ris selected fromthe group
consi sting of C3-C6-carbocyclyl and 5-6-nenbered heterocyclyl, wherein each
such substrtuent optionally is substituted with one or nore substituents

i ndependently selected fromthe group consisting of REf, RF, RG RH Rl, RJ

, and Rk , RA, R B, Rdo c,-@menRM@B& LMQ@&QE‘Q@&N(M) s@hect ed from the group
consi sting of hydrogg é;ldcz $65), AR ittt B A PEocabadiB- CYCl 0al kyl . and
hal 0, \Nher el n the Cl - b MLetergcp tyl| inQe%l Jclysucll s§ostx§HtQ]§1£nLﬂ; ystlbggltewmt h one or nore
SUbStI tuents Indepen(ngeeoprtrlom¥ubs§t§1lt§nge eﬁgltl)fsé‘legg}r&n ggchJcQ:HsRng Qn§rlk$tkh ng Of car bOXy’
hal o, hydroxy, nitrog ©X0. am no, cyano al k y oxycar bonyl’,

al kyl car bonyl oxy, al E.y‘lnqgsxm £Lar oc&%gwgctedﬁ d heteroeNelyl.c,Re is selected
fromthe group cop ?ICSCI_M ng,. 3_Cs_cyc¥m gl qalo and a 1[( I's sel ected fromthe

group consi sti ng O 08-% -aleOp lonaﬁy 1sst¥snthtedw%oneo moresubs%tuentpng%ggrngent ! y sel ect ed
fromthe group consis axo, carboxy, cyano,

Aydr o
amo, | nmmo, azi do, e]& J}%mt%ﬁ' 01:’ W:St?\%)pcﬁzbé’xqu:}%?y’ :t:o %%’ﬁanﬁ’tcy onally is
substituted with onea rot b\K@ ot tient’s " I"depe °‘8°°’°E1 y selected fromthe
group consi sting of a,J' selef'ed °"”h gé"ﬁ"c?m‘s""é" d &'Kynyl , each RF is independently
sel ected fromthe grodss e%°8?1°5| ST °°"S's“"f°f3f"f5°"la I kerg%/ and al kynyl, wherein

d dently selected fi th f hal
each such substituent"Opt 18RSIy T < SiBet 'f’s BT N Bh& or nore
SUbS t | tuents carboxy, cyano, amino, imino, azido, and aldehydo wherem

the amino optionally is substituted with one or two substituents independently
selected from the group consisting of alkyl, alkenyl, and alkynyl;
each RF is independently selected from the group consisting of alkyl, alkenyl, and alkynyl,
wherein:
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, alkylsulfdnyl, alkyloxycarbonyl, alkenyloxycarbonyl,
alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarbonyloxy, alkynylcarbonyloxy, alkyloxy,
alkenyloxy, alkynyloxy, carbocyclyl, heterocyclyl, cyano, and aminocarbonyl, wherein:
the amino, imino, aminosulfonyl, aminocarbonyl, carbocyclyl, and
heterocyclyl optionally are substituted with one or two substituents independently
selected from the group consisting of alkyl, alkenyl, alkynyl, atkylsulfonyl,
alkenylsulfonyl, alkynylsulfonyl, alkylsulfonylamino, hydroxy, and alkyloxy,
wherein:
amino portion of the alkylsulfonylamino optionally is substituted
with a substituent selected from the group consisting of alkyl, alkenyl, and
alkynyl;
each R€ is independently selected from the group consisting of carbocyclyl and heterocyclyl,
wherein:
each such substituent optionally is substituted with one or more substituents
independently selected from the group consisting of alkyl, alkenyl, alkynyl, carboxy,
hydroxy, hale, amino, nitro, azido, oxo, aminosulfonyl, alkyloxycarbonyl,

alkenyloxycarbonyl, atkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarbonyloxy,



i ndependently sel ected fromthe group consisting of carboxy, hydroxy, halo,
ammo, imno, nitro, azido, oxo, am nosulfonyl, alkylsulfonyl,

al kyl oxycaohoryiii43al kenyl oxycar bonyl , al kynyl oxycar bonylpcTaiskyiboasskonyl oxy,
al kenyl car bonyl oxy, al kynyl carbonyl oxy, al kyl oxy, al kenyl oxy, al kynyl oxy,
carbocyclyl, heterocyclyl, cyano, and amocar bonyl, wherein the am no,

| mmo, am nosul fonyl, amocarbonyl, carbocyclyl, and heterocyclyl optionally
are substituted with one or two substituents independently selected from

t he group consisting of al kyl, alkenyl, alkynyl alkyl sul fonyl,

al kenyl sul fonyl, al kynyl sul fonyl, al kyl sul fonyl am no, hydroxy, and

al kyl oxy, wherein am no portion of the al kyl sul fonylam no optionally is
substituted with a substituent selected fromthe group consisting of alkyl,
al kenyl, and al kynyl, each RGis independently selected fromthe group
consi sting of carbocyclyl and heterocyclyl wherei n each such substituent
Opt i onal | y I's substi Lulyﬂy@ago }’1‘4} l&pﬁenglgxy,mxylgx %ak")afctyll théJo@y@;l %yar!o I;!'lqependent l y

sel ected fromthe grg%&mggn%&§{lng al kyl kenyl’, “al Kynyl, carboxy,
hydr OXy’ hal o, am no, ni tr O Imgg)sulfogy}(gdmmauLmbg}l9§pponaﬁl)pa YULSfltuteg‘lv}ﬁyl Oxycar bonyl ’
al kenyl OXycar bonyl al k¥me¥rtwg st‘i}uaehrtsl%s)epexl nﬂy se@e..teé¥om%§gl;oppcc):gx1¥slmg§¥kyl

al kenyl car bonyl oxyal kynyl earbonylgxy, iRl e Bl GnY] 0XY, al kynyl oxy,

car bOCyC| yl het er OC}Q&! IRyls lﬂdepgycr%y Qéctzd%omcthe grour onsisting OfElleli.(l)X’ alken \{o\,r):lyer ein the ammo,

anlnosulfonyl a Tsu n Lsum1m we”n tituted with one or two
substituents |ndeg ﬁﬁyﬂ%u@w éa%y'9§ﬂ¥y %ﬁi lél i sting of alKkyl,

al kenyl al kynyl al kylend::t S!I::f‘ss ?E:xglrylégizjjlo ca:fo r‘%rox %su:s:mle::!utl%ynyl SL” fonyl eaCh
RH I S I ndependent l y 0, oxo nosylfon alPlci lff;%ong?alggnl rbon . f Xycarbon: f’ al kyl Oxy’

al kenyl oxy, alkynylo§ boﬁ? h'ﬁlj ﬁy oxy, - g Y? ﬁy1§ﬁTf nﬁﬁoxy, and

al kynyl sul fonyl oxy, GREPEIR BaUH Rl eUBEPPY g e'?”a“¥“ﬁnally is substituted
with one or nore subs???ﬁ““?gmhmﬁﬁdﬁﬁz°N?F“igfpeczed rom the group

ConS| St | ng Of car boxy, édr 5 e amjno. mﬁmo ulfonyl, and aminccar on?' f)ptlona yareiubstl ted wit]

ani nosul fonyl , al kyl oxy¢ Wﬁ8ﬁé?“mgﬁﬁgﬁyfﬁ%ﬁ%ﬁ?ﬂﬁﬁyrmmﬁwanyIoxycarbonyl

alkenyl, alkyniyl, aikylsu]fony] alkénylsulfonyl, and alkynylsd fonyl

each R' is independently selected from the group consisting of alkylcarbonyl,
alkenylcarbonyl, atkynylcarbonyl, aminocarbonyl, alkyloxycarbonyl, carbocyclylcarbonyl, and
heterocyclylcarbonyl, wherein:

(a) the alkylcarbonyl, alkenylcarbonyl, and alkynylcarbony! optionally are substituted
with one or more substituents independently selected from the group consisting of carboxy,
hydroxy, halo, amino, nitro, azido, oxo, aminosulfonyl, alkyloxycarbonyl,
alkenyloxycarbonyl, alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarbonyloxy,
alkynylcarbonyloxy, alkyloxy, alkenyloxy, alkynyloxy, carbocyclyl, heterocyclyl, cyano, and
aminocarbonyl, and

(b) the aminocarbonyl optionally is substituted with one or two substituents
independently selected from the group consisting of alkyl, atkenyl, atkynyl, alkyloxyalkyl,
carbocyclyl, heterocyclyl, alkylsulfonyl, and alkylsulfonylamino, wherein:

the carbocyclyl and heterocyclyl optionally are substituted with one or two
substituents independently selected from the group consisting of halo, alkyl, and oxo;
each R’ is independently selected from the group consisting of carbocyclylsulfonylamino,
heterocyclylsulfonylamino, alkylcarbonylamino, alkenylcarbonylamino, alkynylcarbonylamino,
alkyloxycarbonylamino, alkenyloxycarbonylamino, alkynyloxycarbonylamino, alkylsuifonylamino,
alkenylsulfonylamino, alkynylsulfonylamino, aminocarbonylamino, alkyloxycarbonylaminoimino,
alkylsulfonylaminoimino, alkenylsulfonylaminoimino, and alkynylsulfonylaminoimino, wherein:

(a) the amino portion of such substituents optionally is substituted with a substituent
independently selected from the group consisting of carbocyclylalkyl, heterocyelylalkyl,
alkylcarbonyloxy, aminocarbonylalkyl, alkyl, alkenyl, alkynyl, alkylcarbonyl,



al kyl car bonyl oxy, al kenyl car bonyl oxy, al kynyl carbonyl oxy, al kyl oxy,

al kenyl oxy, al kynyl oxy, carbocyclyl, heterocyclyl, cyano, and

am nocar bwoybio/missei n t he am no, am nosul fonyl, and anPooaseéonyssco
optionally are substituted with one or two substituents independently
selected fromthe group consisting of al kyl, alkenyl, alkynyl,

al kyl sul fonyl, al kenyl sul fonyl, and al kynyl sul fonyl, each Rl is

i ndependently selected fromthe group consisting of alkyl carbonyl,

al kenyl car bonyl, al kynyl carbonyl, am nocarbonyl, al kyl oxycarbonyl ,

car bocycl yl carbonyl, and heterocycl yl carbonyl, wherein (a) the

al kyl carbonyl , al kenyl carbonyl, and al kynyl carbonyl optionally are
substituted with one or nore substituents independently selected fromthe
group consi sting of carboxy, hydroxy, halo, ammo, nitro, azido, oxo,

am nosul fonyl, al kyl oxycar bonyl, al kenyl oxycarbonyl, al kynyl oxycar bonyl ,
al kyl car bonyl oxy, al m@ylb&ﬁgm%%b(mxygusyr;nwo,gﬁymmypxy al kyl oxy,

al kenyl oxy, al kyny! 0%y . &akRRcNEhklinyNGLar ocycl Y, cyano, and

am nocar bonyl, and (b) the glggg@ﬁgggwhﬂggghgm@LLMm£§wgpbst|tuted with one
al kyl, al kenyl, al kynyl subs,eKdee X&) Lo %grlagcg,xg,lgwm.ng;lerocyclyl

al kyl SUl fonyl and al ky l?yny fargox hygqu ar'%dxy yl‘Qnelox alkynyloxy,@alo nQro cyglg: yC| yl and
het er ocycl yl optlonally .oom ﬁ St one or two substituents
from.

: ndependent ! y sel ect ed )heamm%l;Ou(“})thCor!éa!'bc%}lallk)r']g)twnaily1ssu%stxt9tédw%l kyl ! and 0Xo,

1
eaCh RJ I S I ndependent l y §r?wo ugi‘tttuensmde endmlysthla gxmgne oupcons:stmg% I ng Of
carbocyclylsulfonylanln cyc Ianlno T<ylcarbonylan1no

al enyl, ans
al kenyl car bonyl am no, kga%l Skex]yl andalgydf?' mono fuchs sn entsopu ar bonyl am no,

al kenyl OXycar bonyl arnsuth?tef(wnthon or mofe gubstitu tsu?g) enXmtlyselected romthe r065{:0n515¥n| fonyl am no,
al kenyl sul f onyl ani no;’ ~al ulfonyl am no ar 4% no,

al kyl Oxycar bonyl am n((:%li or)ﬁ ar1n 0. alI(ylma arf)ony n allTylcaﬁb%oxy hydroxy alkyloxy
aIkenylsulfonylamnof‘"‘?’r‘i“’ﬁ'b'heteﬁ‘f’io?’l AR fmﬂnfonylannnlnnn wherein (a) the
ami no portion of such subst T PUBME GHTEHATN ™8 “EHEEMPUERd with a

subst rt uent |ndependentIvmggFgﬁT@ﬁ“F'%ﬁ??ﬁ%“ﬁ?ﬁﬂﬁ“gﬁhgfﬁﬁfng of

car bocycl yl al kyl , het er G¥JRYYPITKRY al kyl car bonyl oxy, ami nocar bonyl al kyl ,
al kyl, al kenyl, alkynyl, alkyl &‘&afkﬁ?ff‘rg}ﬂf‘wé‘l KMy s BB al kynyl car bonyl ,

al kyl oxycar bonyl , aIkyI&& &W%VPB%Y’QWHU F°““““mm““”““W”°

stituted with one or more substituents mdependently selected from the group consisting of

alkyl, alkenyl, alkynyl, carboxy, hydroxy, alkyloxy, alkenyloxy, alkynyloxy, halo, nitro,
cyano, azido, and amino, wherein:
the amino optionally is substituted with one or two substituents independently
selected from the group consisting of alkyl, alkenyl, and alkynyl; and
each R¥ is independently selected from the group consisting of aminosulfonyl, alkylsulfonyl,
alkenylsulfonyl, and alkynylsulfonyl, wherein:

(a) the alkylsulfonyl, alkenylsulfonyl, and alkynylsulfonyl optionally are substituted
with one or more substituents independently selected from the group consisting of carboxy,
hydroxy, haloe, amino, nitro, azido, oxo, aminosulfonyl, alkyloxycarbonyl,
alkenyloxycarbonyl, alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarbonyloxy,
alkynylcarbonyloxy, alkyloxy, alkenyloxy, alkynyloxy, carbocyclyl, heterocyclyl, cyano, and
aminocarbonyl, wherein:

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

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

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



al kyl car bonyl oxyal kyl , and al kyl sul fonyl, wherein (1) the carbocyclyl
portion of the carbocyclyl al kyl and the heterocyclyl portion of the

het er ocycWwol2aloknyli43ept i onal |y are substituted with one oPCEIISe0190bEHI t uent s
i ndependently selected fromthe group consisting of alkyl, alkenyl,

al kynyl, carboxy, hydroxy, alkyl oxy, al kenyl oxy, al kynyloxy, halo, nitro,
cyano, azido, oxo, and am no, and (2) the am no portion of the

am nocar bonyl al kyl optionally is substituted with one or two substituents
i ndependently selected fromthe group consisting of alkyl, alkenyl, and

al kynyl, (b) the alkyl, alkenyl, and al kynyl portion of such substituents
optionally is substituted with one or nore substituents independently
selected fromthe group consisting of carboxy, hal o, oxo, am no,

al kyl oxycar bonyl , al kyl carbonyl oxy, hydroxy, alkyl oxy, carbocyclyl,

het erocycl yl, and cyano, wherein the amno optionally is substituted with
one or two substigUPehkfvetiAFERERALH N (Ed iR uiffy Qb Qs @FeUP consi sting of
al kyl, al kenyl, alkyaykm «ahky! oXy, al kenyloxy, and al kynyl oxy, wherein the
al kyl optionally s SRRk GLelW &bhosRBGinling PR LAY SHQ%Ns ol C) T he
carbocyclyl and hgt er Qeyek ¥lpoRRLEd: A0S nOfcn®HGR opi S fdéeNt s optional Iy are
substituted with one. QL. IPL&. substituents independently selected fromthe
group consisting @fy Al k¥l u@ KGRV ki @YD he or mGALRAXYmach Yl OXY, @l kyl oxy,

al kenyl oxy, al kynyl.oxy, . NaLQ, b bofr-Ouain&Y AAQui 841 O, and am no, wherein the
am no Opt i onal | y [b0§4] ﬁ%Q\% i!)ntalgfs%gqtey\do %emodsgypugeo&reco%%‘&ds,?a'l‘éb&n&p&sitiolﬁls,ent S | ndependent l y
sel ected fromt hea dgrrkgslélfra]e %vgn@os lo%otréxarl]nge Otﬁbitl%lliciétxr!of an lg\IAK'igup(Xc!ludingﬂ trea'cﬂl kynyl ) and each
R is i ndependently, sel ected LLOMLNS OrQH0, GONSLaL, NG00 an nosul fonyl,

al kyl sul fonyl, alkenyi'sul’¥ Sultonyl’ Wherein (a) the

tonyl —and” alkyny
al kyl sul fonyl , al ke yfgﬁf?8“SF“f§HH*arﬁ'ﬁirgﬁ??bnxl optionally are
invention to prepare a medi ameht vinlnet%lcament pi compriseone or F(Fe di lom1

. . ly cal

substituted with one of npre supstituent's independen sel ected fromthe
. t | n g thexfpeunc a; elléseo n some embodiments, the medicament is useful fot treating hepatitis €.

group consis |l% 6} l(-;ugher ne)éx of Applicants’ invention will be apparent to one skilled in the art from

reading this patent application.

DETAILED DESCRIPTION OF THE INVENTION
[0017] 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 illustration
only. This invention, therefore, is not limited to the embodiments described in this patent application,
and may be variously modified.

A. Definitions.

[6018] The term "“alkyl" (alone or in combination with another term(s)) means a straight-or branched-
chain saturated hydrocarbyl substituent typically containing from 1 to about 20 carbon atoms, more
typically from 1 to about 8 carbon atoms, and even more typically from 1 to about 6 carbon atoms.
Examples of such substituents include methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, iso-amyl, and hexyl. As in this definition, throughout this detailed description
Applicants have provided illustrative examples. The provision of such illustrative examples should
not be interpreted as if the provided illustrative examples are the only options available to one skilled
in the art.
[0019] The term "alkenyl” (alone or in combination with another term(s)) means a straight- or
branched-chain hydrocarby! substituent containing one or more double bonds and typically from 2 to
about 20 carbon atoms, more typically from about 2 to about 8 carbon atoms, and even more typically
from about 2 to about 6 carbon atoms. Examples of such substituents include ethenyl (vinyl), 2-

propenyl, 3-propenyl, 1,4-pentadienyl, 1,4-butadienyl, 1-butenyl, 2-butenyl, and 3-butenyl.



hydroxy, halo, am no, nitro, azido, oxo, am nosul fonyl, alkyloxycarbonyl,
al kenyl oxycar bonyl , al kynyl oxycar bonyl, al kyl car bonyl oxy,

al kenyl cawbanywiaxss al kynyl car bonyl oxy, al kyl oxy, al kenpcousoialokssay| oxy,
carbocycl yl, heterocyclyl, cyano, and am nocarbonyl, wherein the am no,

am nosul fonyl, and am nocarbonyl optionally are substituted with one or two
substituents independently selected fromthe group consisting of alkyl,

al kenyl, and al kynyl, and (b) the am nosul fonyl optionally is substituted
with one or two substituents independently selected fromthe group

consi sting of alkyl, alkenyl, and al kynyl [0011] This invention also is
directed to the salts (including pharnmaceutically acceptable salts) of the
conpounds of the invention [0012] This invention also is directed to
conpositions (including pharmaceutical conpositions) that conppse one or
nore conpounds and/or salts of the invention, and, optionally, one or nore

addi tional therapgil i IR Bioke AALRbinadbh i and NGRS ek Rk 1S directed to
kits that conmpri S, QNG RRAHDLS ARSI ity Bfa2khe 1 nvention,
and, optionally, QNS Hon IR wGre AR fol QN0 SN CLAPRYL nber RGBS, [ 0014] Thi's
invention al so i S,finf8%tEfs & IR DAIS oQfn S en@fande BECARPQUNdS, sal ts,
conposi tions, and/gf, Kid.g Rbubde i nvention to, for exanple, inhibit
replication of aneffNA. ¥ flkSeydol G Y8l AGhaibiEanond: EG@Lme dhigaS€e treatabl e by
i nhi bi ting HCV riDORUC] &Lt A%k wbBNAk. POLYIRLAS § cphddf liglldg hepatitis O
[0015] Thl S | nverlxel "9rer") l-@fjrcéa(r%yl Isu§stitter1|tcrc’r§a%i¥1g§rgm 3ttoq4 caa'rbolﬁlr§ geatogéf ("rir%ra]u?ms'oarlé theerr € COTTpOUﬂdS

an d/ or s al ts Of tab)lgs bAHnQ\{)ngtr tlo f((?nq tht.E n(gg op r[nges E}g{iﬁ% si,%sti% . IA%%orzﬁ:gltmayIp a,esingHEd I canent

Opt 10 nal l y can c Orm l Ichstyeicagyrloentait(?s rf.'romrpt%% & 4 at'om ! xamp%sr!)gsuch sing| «:ent;.%gbeog&yﬁs c . age nts In sone

embodi nents, the nedicament s nsef Gl "t or ‘treating nepatitis C [0016]

o her bener | 12 AP S PR et one ski 1 ed

in the art from reading this patent applLcation Fﬁ DESCRI PTI ON OF THE
p% . Ac CYC crnatively may e 2 or 3 rings fuse thether,SuC as na yl, .

| NVENTI ON [0017] (JHlL (EFal LB (RECT LATEOT, Lo LELEMOST on) v to acquai nt

others skilled in:E‘k"pr.ydn?W'ﬂbﬁ’lcéﬁ G BRTT R T T pri nci pl es, and

its practical application so that others skilled in the art may adapt and

. - [0022] Th “cycloalkyl” (al i inatj ith anoth d 1 .
apply the inventi'Of HoT € M RESTS P B g FHRY W B Best " suited to
. hydpocarbyl substituent containing from 3 to 14 carbon ring atoms. A cycloalKyl may b2 a single
the requirenents

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

!al

=
=]

~

cycloalkyls include cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl. A cycloalkyl alternatively
may be 2 or 3 carbon rings fused together, such as, decalinyl.

[0023] 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.

[0024] In some instances, the number of carbon atoms in a hydrocarbyl substituent (e.g., alkyl,
alkenyl, alkynyl, or cycloalkyl) 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, "C,-C¢-alkyl" refers to
an alkyl substituent containing from 1 to 6 carbon atoms. Ilustrating further, C;-Cq-cycloalkyl means
a saturated hydrocarbyl ring containing from 3 to 6 carbon ring atoms.

[0025] The term "hydrogen” (alone or in combination with another term(s)) means a hydrogen
radical, and may be depicted as -H.

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

[0027] The term "nitro" (alone or in combination with another term(s)) means -NO,.

[0828] The term "cyano" (alone or in combination with another term(s)) means -CN, which also may
be depicted as -C=N.

{0029]) The term "keto" (alone or in combination with another term(s)) means an oxo radical, and
may be depicted as =O.

[0030] The term "carboxy" (alone or in combination with another term(s)) means -C(Q)-OH.



particul ar use This description and its specific exanples are intended for
purposes of illustration only This invention, therefore, is not limted to
t he enmbodwoentwsiidsscri bed in this patent application, amdTnsgolom28sa6i ously
nodified A Definitions [0018] The term "al ky!"™ (alone or in conbination

wi th another tern(s)) means a straight-or branchedchai n saturated

hydr ocar byl substituent typically containing from1l to about 20 carbon
atons, nore typically from 1lto about 8 carbon atons, and even nore
typically from1l to about 6 carbon atons Exanples of such substituents

i nclude nethyl, ethyl, n-propyl, isopropyl, n-butyl, Isobutyl, sec-butyl,
tert-butyl, pentyl, iso-anyl, and hexyl As in this definition, throughout

this detailed description Applicants have provided illustrative exanpl es
The provision of such illustrative exanples should not be interpreted as if
the provided illustrative exanples are the only options available to one

skilled nthe art [((00#m TRE: LB ol I¥hlanomel 1Eh REns A, | N conbi nation with
another tern(s)) #BARSeR ol @h@H cmobion B dRRGM) GARMLhYdr ocar byl substi t uent
cont ai ni ng one OrPfEiedd URnGor RARE § cRBMhiol WihB ekl fehhQsg t 0 about 20 carbon
atons, nore typi Gakd Yherh QBeRROME" @onebiGh HBRE wil anGRiRRPmdt A aNd even nore
typically from absa%(w}%hi,aw@eEQequ-F Ochi G QN QB st AR, Bin0f  SUCH

SUbSt Ituents I nClrzHgaﬁwh%Brml?lQYC lcteg \!IBQXIJ o):lmeragcal(vﬂllgh %Mp}ic&dassl) pr Openyl

1, 4-pentadi enyl , byt DIEAOL QMM habier 7 DIBEE DYebseone rol W I Liom o@RT 3~ but enyl [ 0020]
The term ) al kyny bondeﬁ anpor gore?%roéen@torgolqpIfope%!)le%dm% Laﬁge@ﬂ? gfaho%g nottﬁaﬁr TT( S) ) means a

straight- or brangetsGhal mmnm;s%a&,mhete?owaﬁzohaﬁnugesmamggnt ai ning one or nore
triple bonds and bXQhQ%EmXNRE&ﬂhém&Q about” 20 carbon atons, nore typically

fromabout 2 to gpaul, 8 carhe eve qlly from about 2

nbeaaés 1 shostr nddano rocnra alsm¥ep ace
to about 6 carboqmp Dl es l’# okl h het pchyIrude et hynyl ,

Exa

prooymt 3 gk B el W R

Car bOCyC| yl ) (alh Odr lI r;ll q t nal}l'tl)ﬂugrat\/\nnnon org'alﬂl((?ls 1 Isubsxtute rr(h ) ) nmeans a
saturated cyclic ﬁmg"mma%fea i) Pl alLl atir §Mew lici e,
Sﬁ%glt ?ta{.lléﬁ?yl:o%i ahatﬁflthere are ore thano l.tbsmutxiinasubstlrﬁegﬁacl?nrnﬂgro%%radlcal a[ ber i nédra?g%?ylar e the
at oms bound toget'enco 5ﬁ't?““¥$wwwmﬁ or rings of a cyclic substituent) A
car bocyC| yl rmy e b] asubstltuTnt is descnbedasben\lﬁh tlorhlly fuﬂ)/stbtute t}Ie ul));ntu(e:né ma béfltlﬁers (1) fr om3to 6 ri ng
at ons Exanpl es of"°'§“‘ﬁfé r Y )ﬁﬁ 5 Iﬁ"‘ P 5 SRETPE e T PR R opr opy!
(cycl opropanyl ), ‘GYE mTE?%F&Hﬁfﬁ ‘T“'?V%?%%%W?V"MTGVCIopentanyl)

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

fluoro’radical dldlg 01811 Yallﬁ substtl te wthtw ﬂU() radlcals It shou

number of substitutable positions on the substituent, whichever is less. Thus, for example, if a
substituent is described as a heteroaryl optionally substituted with up to 3 non-hydrogen radicals, then
any heteroaryl with less than 3 substitutable positions would be optionally substituted by up to only as
many non-hydrogen radicals as the heteroaryl has substitutable positions. To illustrate, tetrazolyl
(which has only one substitutable position) would be optionally substituted with up to one non-
hydrogen radical. To illustrate further, if an amino nitrogen is described as being optionally
substituted with up to 2 non-hydrogen radicals, then a primary amino nitrogen will be optionally
substituted with up to 2 non-hydrogen radicals, whereas a secondary amino nitrogen will be optionally
substituted with up to only 1 non-hydrogen radical,

[0038] This patent application uses the terms "substituent” and "radical" interchangeably.

[0039] The prefix "halo" indicates that the substituent to which the prefix is attached is substituted
with one or more independently selected halogen radicals. For example, haloalkyl means an alkyl
substituent in which at least one hydrogen radical is replaced with a halogen radical. Examples of
haloalkyls include chloromethyl, 1-bromoethyl, fluoromethyl, difluoromethyl, trifluoromethyl, and
1,1,1-trifluoroethyl. It should be recognized that if a substituent is substituted by more than one

halogen radical, those halogen radicals may be identical or different (unless otherwise stated).
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cycl opentenyl, cycl opentadi enyl, cycl ohexyl (cyclohexanyl), cycl ohexenyl,
cycl ohexadi enyl, and phenyl A carbocyclyl alternatively may be 2 or 3 rings
fused togwOhlero/11s436h as napht hal enyl, tetrahydronapht halPemyus2¢imessahnyl ),

i ndenyl , indanyl (dihydroindenyl), anthracenyl, phenanthrenyl, and
decaliiiyl [0022] The term "cycl oal kyl"™ (al one or m conbination with
another tern(s)) neans a saturated cyclic hydrocarbyl substituent
containing from3 to 14 carbon png atons A cycloal kyl may be a single
carbon png, which typically contains from3 to 6 carbon ring atons Exanples
of single-ring cycloal kyls include cycl opropyl, cyclobutyl, cyclopentyl,
and cycl ohexyl A cycloal kyl alternatively may be 2 or 3 carbon rings fused
t oget her, such as, decalinyl [0023] The term"aryl" (alone or in

conmbi nation with another term(s)) neans an aromatic carbocyclyl containing
from6 to 14 carbon ring atons Exanples of aryls include phenyl,

napht hal enyl , anqwhoﬁﬁew,l OB es thalbveS QB ent SRR CBSuent b WiRn UMD ET of carbon
atons in a hydr Ocp@ﬁx thacheﬁu tell \I]t"i‘lﬁ:lclrtndegt@selg:ted hal@é KMJ&IS 1eaelackl€(m)¥4n uadxc@-l kynyl or

CyC| oal kyl ) is i rl)d&le%@;utﬁeq is QMacetl \nga fggggltahlésl lfagl:the h%éen radlcalmggn%!ﬂ Iale X is the m ninmm
and y is Ehe maxi iy %&mﬂ&m&éhﬁ@ﬁnﬁ$&%@wktekh%aﬁuﬁ§$$&yent Thus, for
exarrpl €, O C - aell |§¥ drogen ra@Ial%K t§e suLs%uel@Q wl@cL tg%reﬁxﬁ H&%H sLle%QaIwnlgaqalmgl ni ng f roml to
6 carbon atoms Il]HStralLAQ tetnugelﬂiagat;kyy ms;ms Qﬁkg% mq@,i, Y hoREARs a saturated
hydrocar byl png qgﬂ&gwm#%£m$%gglc to on ring atons [0025] The term

“hydrogen” (al ong,gr Theterm%é?bﬂrpﬂ (r]é%‘éo'r.QC“mbY‘Angnw,th%tQ!étD&B)mEa%%5)) means a hydrogen
radi cal, and may Qg Qlcte ﬁ( y" (alone or in

aminocarbo ne or noom ma on wnt other% )me
conbi nati on with g pg nf l ern1 "ntro" (al one
hﬁterm oxyt( lon orl mbma 1on wb ano erter (s m t[:eb b ﬁ

or in conbination W lnyealmd VV'nl'hehtelrm"cyang"
(al one or m conbi r ter ich al so may be
dopi cted as - E%;Eze, o the” E’?@ pi%?“'*‘rrﬁ“ nat ion w th
anot her ter rr(s) hox n ro 0XY, 1SOPIOPOX, rrl'y?ftox clfs)aﬂutox gépbu n?rxten ut xd)élFS Séd aS =0 [0030] The
term " car boxy" &% ﬂft ymﬁ‘lﬁn% fiat I"at Wt "ot Rer Coq%f means

C( O) O‘l[ 0031] TH { e erm,ad'car rgl, (al eor-mcom me(l:t)llqnwit anot] erti;ﬁ:x)(s))meafs (Sf)la anot her
ternm(s)) means -hﬁﬁ Eﬁﬁ???m &t é““““m“ﬁwmmzﬁ t%@”%Pm“%C@bnblnation with
anot her tern(s))an%a =NH

[0047] The term "alkyloxycarbonyl" (alone or in combination with another term(s)) means -C(0)-O-
alkyl.

[0048] The term "carbocyclylcarbonyl” (alone or in combination with another term(s)) means -C(O)-
carbocyclyl.

[0049] Similarly, the term "heterocyclylcarbonyl” (alone or in combination with another term(s))
means -C(O)-heterocyclyl.

[0050] The term "carbocyclylalkylcarbonyl” (alone or in combination with another term(s)) means
-C(O)-alkyl-carbocyclyl.

[0051] Similarly, the term "heterocyclylalkylcarbonyl" (alone or in combination with another
term(s)) means -C(O)-alkyl-heterocyclyl.

[0052] The term "carbocyclyloxycarbonyl" (alone or in combination with another term(s)) means
-C(0)-O-carbocyclyl.

[0053] The term "carbocyclylalkyloxycarbonyl” (alone or in combination with another term(s))
means -C(0)-0O-alkyl-carbocyclyl.

[0054] The term "thio™ or "thia" (alone or in combination with another term(s)) means a thiacther
substituent, i.e., an ether substituent wherein a divalent sulfur atom is in the place of the ether oxygen
atom. Such a substituent may be depicted as -S-. This, for example, "alkyl-thio-alkyl" means alkyl-
S-atkyl (alkyl-sulfanyl-alkyl).
[0055] The term "thiol” or "sulthydry]" (alone or in combination with another term(s)) means a

sulthydryl substituent, and may be depicted as -SH.
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[0033] The term "am noi mi no" (alone or in conbination wth another tern(s))
means =NNH [ 0034] The term "hal ogen"” or "hal o" (alone or in conbination
wi t h anotwenrotoenm3s)) neans a fluorine radical (which nmegThS2aepesssed as
-F), chlorine radical (which may be depicted as -Cl), brom ne radica
(which may be depicted as -Br), or iodine radical (which may be depicted as
-1) [0035] A substituent is "substitutable” if it conprises at |east one
carbon or nitrogen atomthat is bonded to one or nore hydrogen atons Thus,
for exanpl e, hydrogen, hal ogen, and cyano do not fell within this
definition In addition, a sulfur atomin a heterocyclyl containing such
atomis substitutable with one or two oxo substituents [0036] If a
substituent is described as being "substituted", a non-hydrogen radical is
in the place of hydrogen radical on a carbon or nitrogen of the substituent
Thus, for exanple, a substituted al kyl substituent is an al kyl substituent

In V\’hl Ch at |ea3t|0o§k %em%nyﬂglpgﬁgorrngogumgl@llw1tlla§oth£r{grm&)hrganglcaﬁglﬁ Of a hydrogen
radical on the alkyi +SHRSLdtNRAL I;Eegmlh Julka;s§ucha£u@muempmem% oal kyl is alkyl
substituted with g fl'uoro radi car | uoroal kyl 1s al kyl substituted
with two fluoro r@d fidks Ju&ny.%metal,pl.mmrnsm,gﬂll@,ﬁqmm% if there are nore
than one substi tqsogsp&eg,g oGRS Lok HE D A RO B YOG m radi cal may be
Identl Cal or dl ff&£9Fﬂleter$| u Q%rssulp;ﬁQarOWOrmcom%lgagog\gglno rQQn%?]neanf a SUbStI tuent IS
descri bed as bei ng optlona)i 'y substituted”, the substituent nay be either

( 1) nOt SUbSt I t Ut &gi eten(‘l %)teroc Hylg%J T 1N co%gmatlon thgantﬁlgp%{ ):)lge%s asa raéeds descr I bed as
bei ng optional | Y & %ocycogﬁ(ylg 1oy b ber of non-hydrogen
radi cal s, t hat SL{ ;ltero )rm structu%.contal in| atotah?; 1 ted or (2)

Hat  par & nunher

substituted by up 't n‘E) roéen radical s or by
up t O t he n‘aX| err]torll;\]S 1sa etér?atoﬂé .€., %X 1 tro%n 0{ Sﬂﬁrl) \é]g the remalflﬂg nnﬁatomybemgt he Subst I t uent

whi chever is IessdTﬂﬁgfd‘ﬁﬁmfwgnﬁ?mm“°?mﬂ’ ﬁ%"?%?am“F"ls described as a
heteroaryl optioral lAfr“;“E’)ZsY et UTEd Wi 'Wy‘il}“]yf""mmfsfmm:"7W‘(§m ggén radicals, then
any heteroaryl w¥PH &8s 3 "F‘f’ammsé“ SUBLT P A B PO SIS Ong¥Woul d be optional |y
substituted by uﬁ“?ﬁ”ﬁ"ﬁyummﬂﬁﬁ*“mﬁ m“““ﬂ?%“mﬂe?gﬂﬁ?dls as the heteroaryl
has substltutablngB?WFV ﬁ@mﬁ%mp%f TW%%%?““ EPLTEFYE mERPeh has only one
substitutabl e posWaFHH?mWﬁUUH“%@'%6@ﬁ8hﬁ??@m§ﬂﬁ§?T¥ JreY™hi th up to one
nonhydr ogen radi ¢ PIYUsEyat @l (e sphfeolty ®81%H nitrogen is

descri bed as bei riij““?ﬁﬂi‘i“l“d‘?‘f’étﬂ‘ﬁ"?ﬁ”ﬁ"gf“l“'fdﬂ% IR AT on- hydr ogen

radi cal s, then a FFFHHPEhT" 6”ﬁ%?¥%@%ﬁ“%ﬂ?wmb@36ﬁﬁ?6ﬂ31FV substltuted with
up to 2 non- hydr CFEHPEBFEA Mg iREI ey e deEthdadreaitiond*ni trogen will be

Opt i onal | y dioxazolyl), oxathiazolyl, oxathiolyl, oxathiolanyl, pyranyl, dihydropyranyl, thiopyranyl,

teH Pe heterocy{lgg}:yli , OF comp?&l{)unsli{u

ring dtoms. ttleastoFfo

tetrahydrothiopyranyl, pyridinyl (azinyl), piperidinyl, diazinyl (including pyridazinyl (1,2-diazinyl),
pyrimidinyl (1,3-diazinyl), or pyrazinyl (1,4-diazinyl}), piperazinyl, triazinyl (including 1,3,5-
triazinyl, 1,2,4-triazinyl, and 1,2,3-triazinyl)), oxaziny] (including 1,2-oxazinyl, 1,3-oxazinyl, or 1,4-
oxazinyl)), oxathiazinyl (including 1,2,3-oxathiazinyl, 1,2,4-oxathiazinyl, 1,2,5-oxathiazinyl, or 1,2,6-
oxathiazinyl)), oxadiazinyl (including 1,2,3-oxadiazinyl, 1,2,4-oxadiazinyl, 1,4,2-oxadiazinyl, or
1,3,5-oxadiazinyl)), morpholinyl, azepinyl, oxepinyl, thiepinyl, and diazepinyl.

[0062] A heterocyclyl alternatively may be 2 or 3 rings fused together, such as, for example,
indolizinyl, pyranopyrrolyl, 4H-quinolizinyl, purinyl, naphthyridinyl, pyridopyridinyl (including
pyrido[3,4-b]-pyridinyl, pyrido[3,2-b]-pyridinyl, or pyrido[4,3-b]-pyridinyl), and pteridinyl. Other
examples of fused-ring heterocyclyls include benzo-fused heterocyclyls, such as indolyl, isoindolyl
(isobenzazolyl, pseudoisoindolyl), indoleniny] (pseudoindolyl), isoindazolyl (benzpyrazolyl),
benzazinyl (including quinoliny] (1-benzazinyl) or isoquinolinyl (2-benzazinyl)), phthalazinyl,
quinoxalinyl, quinazolinyl, benzodiaziny] (including cinnoliny! (1,2-benzodiazinyl) or quinazolinyl
(1,3-benzodiazinyl)), benzopyranyl (including chromanyl or isochromanyl), benzoxazinyl (including

1,3,2-benzoxazinyl, 1,4,2-benzoxazinyl, 2,3,1-benzoxazinyl, or 3,1,4-benzoxazinyl), and
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substituted with up to only 1 non-hydrogen radical [0038] This patent
application uses the terns "substituent” and "radical" interchangeably

[ 0039] Thwopnwfiix3thal 0" indicates that the substituent pco/usholo2sshe prefi x
is attached is substituted with one or nore independently sel ected hal ogen
radi cal s For exanpl e, hal oal kyl neans an al kyl substituent in which at

| east one hydrogen radical is replaced with a hal ogen radi cal Exanpl es of
hal oal kyl s i nclude chl oronmethyl, 1-bronoethyl, fluoronethyl,

di fluoronethyl, tpfluoronmethyl, and 1,1,1 -tpfluoroethyl It should be
recogni zed that if a substituent is substituted by nore than one hal ogen
radi cal, those hal ogen radicals may be identical or different (unless

ot herwi se stated)[0040] The prefix "perhal 0" indicates that every hydrogen
radi cal on the substituent to which the prefix is attached is replaced with
i ndependent|y sel ected hal ogen radicals, / e, each hydrogen radical on the

substituent is replace mwhkgzgmﬁgggg§n%&gg&ﬁﬁl If all the hal ogen radicals
are I dent I Cal t h&ﬁp*h@ r’n)s ﬁl%eygé"%%lovjy%l (Me o-] in cl)rg'ﬁa@otllnrh%oﬂteheﬁn hﬁlm@gen r adl Cal ThUS
f or exarrpl €, t he atttu?a eﬂamﬁy saturalec Qrary(Phetergcr)%i co§tamling ?f&sedg\és Exanl}elX '}LIQQ%E r adl Cal on t he
SUbSt Ituent to V\n]etcrocyclyls ing dpmd%z.mylxqumoﬁzm hnylcnapgtg'nc,m§ pt§rHlR'§iLalolgl lfUd‘ lﬁg'l \M t h a f l uor I ne
radi cal To illus do enmyl i onhzolyl pl%aalazmyl q noxall fyl qumazopny b=n ¢I'hazmy ’T@é&gﬁm ?‘n al yl
S UbSt I tuent \Nher qal 0 Juopyranyl L'i!enzoxazglq anth 11|yl 91' odmxo%y] benzodmxang le 8azol pf eac h hydr Ogen

V A

‘ES-U

r adl Cal [0041] The 1ur§nl;/lrQ benzofurany| :lmunlazoll ,nz(?)t 151a291yl benm dazo On W t h anot her
term(s)) neans - [ 1 tern1 am nocar b ony one or in
conbi nation with ane . ; 0043]. The term "oxy"
(alone or in co |25:Emmhm“?ﬂg%fmFﬁmgfﬁfm &%w s 2 Sanaromlee&her substi tuent,
and may be deplcﬁaﬂmwémmﬁfgr@ﬁ°ﬂ'@Tﬂs ermoe ﬁmT”?y#°r al koxy" (al one or
in conbination \Mrtn%,] Example f heterbaryl substithen 1cludﬁ6e-maemberedruﬁsub 1t]?§/t~1 l’l SUbStI tuent i e ,
-0 al ky| Exarrpl espyr 1, pyéuﬁlfélrﬁl pgldaznllj/ban 13t5 1.2.4- torl,i23 malzna/ds-mem erfd nrgsubstm(e 0- CH ) et hoxy

n- propoxy, | sopro C}E)“)S(V‘dazy' MBS th"’%}y’y' "Y"m&l 'ba"ily(')'smz"ly' 'h‘az"lybuzfox Ahd tert - but oxy
[0045] The term ™ Pﬁ?ﬁ@ﬁw BRI 5F%ﬁ¥“ﬁ?"¥ﬁ“@ﬁﬁﬁ”ﬁh??§ﬁ” "t h anot her
tern(s)) means - CCOP=aYRYP L YOAB] " rHEVEPIH "SR HEE I Ear bonyl " (al one or
in conbination mﬂ?ﬁ”ﬁﬁb?ﬁ@?“?%?ﬂ? PP preL et epercnt kyl - NH2 [ 0047] The term
"al kyl oxycar bony | '™ 4Pt ey BT HEtrsw aW‘ef’h‘heﬁﬁf)"t“W%??t Pern(s)) neans

-C(O - Cal kyl [ 00487 Pfée““t"”é‘?’l?’ﬁ‘m"fi’ﬁ?"‘tﬁ“&t‘v’d‘f"Wﬂ“e&‘é?"ﬁ‘d‘ﬁyf‘”'ky A"off&Sr in conbination
W t h anot h er ter rf:(e C.-ﬁ,élgﬁ loalk&lms that tteg‘;yb;ax@ iﬂ Xllc alkylcycloalky! contains from

l1to6 ca:bon atoms; the C,-Ce-prefix does not describe the cycloalkyl component. To illustrate

an B3ZO0lYy
“(al

inyl; and te; roiso m

further, the prefix "halo" on haloalkoxyalkyl indicates that only the alkoxy component of the
alkoxyalky! substituent is substituted with one or more halogen radicals. If halogen substitution may
alternatively or additionally occur on the alkyl component, the substituent would instead be described
as "halogen-substituted alkoxyalkyl" rather than "halealkoxyalkyl." And finally, if the halogen
substitution may only occur on the alkyl component, the substituent would instead be described as
"alkoxyhaloalkyl.”

[0066] If substituents are described as being “independently selected" from a group, each substituent
is selected independent of the other. Each substituent therefore may be identical to or different from
the other substituent(s).

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

[6068] When a chemical formula is used to describe a substituent, the dash on the left side of the
formula indicates the portion of the substituent that has the free valence.

|6069] When a chemical formula is used to describe a linking element between two other elements of
a depicted chemical structure, the leftmost dash of the substituent indicates the portion of the
substituent that is bound to the left element in the depicted structure. The rightmost dash, on the other
hand, indicates the portion of the substituent that is bound to the right element in the depicted
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[0049] Simlarly, the term"heterocyclyl carbonyl™ (alone or in conbination
with another tern(s)) neans -C(q )-heterocyclyl [0050] The term

"car bocycwgl2alkpihigsar bonyl " (al one or in conbination w tRCanstéen2gses n(s) )
means -C(q )-al kyl-carbocyclyl [005 11 Simlarly, the term

"het erocycl yl al kyl carbonyl " (al one or in conbination with another term(s))
nmeans -C(q )-al kyl -heterocyclyl [0052] The term "carbocycl yl oxycarbonyl '
(alone or in conmbination with another tern(s)) neans -C(q )-q -carbocyclyl

[ 0053] The term "carbocycl yl al kyl oxycarbonyl™ (alone or in conbination with
anot her term(s)) neans -C(q )-q -al kyl-carbocyclyl [0054] The term "thio"

or "thia" (alone or mconbination with another tern(s)) neans a thiaether
substituent, e , an ether substituent wherein a divalent sulfur atomis in
the place of the ether oxygen atom Such a substituent nay be depicted as
-S- This, for exanple, "alkyl-thio-alkyl" means al kyl - S-al kyl

(al kyl - sul fanyl - al kyd Yo i QLI defdl@endnd Meturd iFM1O) ana 1 Qlescrivaddd EBWr yI * (al one or in
conmbi nati on w th anatbel J.et¥ce)dnyreans a sul fhydryl substituent, and may
be depicted as - kDR kel Mohe LS Fworks LlMpRE AP QRN ) comfidl-@RE OF 1 n combi nation
wi th anot her ter r[;(té al)plicm%l§din§lhegl%spwyalﬂs n\‘mlruﬁéssm)e Ltorrtl:g re@?&ycglg\mse,at om has been

r epl aced with a S(lHJetwydE are%su&pthe%asi?am@axJnJeMJﬂleamyach%e ir@%ﬂ&%lﬁ@hy,as - C( S) - [0057]

The term "sul fonyl,. ,(2l.ONS s PiGOMRl ARk QN Mb AARLALT tern(s)) neans

j S( O) 2- [0058] Thc%str%inegrt‘hmaa;;nfa%ic%géHcllugirﬁE]xyclai'r'ns bglo%l one or in conbination wth
Wi

anOt her t er rr( S)) em_ra§ 26-33 l_l%us 0 generate e-lc-:(b u1¥ a!nersnmnl len I nyl ) Or ) Su' f OXI dO"
(ﬁl one or :nl co?‘nﬂagffo% tahhgﬁot g%?étp § )dgrrezﬁﬁg%- tS(g)%-)%OOGO] The term
“heter OCyC y ! EQHE‘I" 1in~i " u(x:1es ier!atuiailen m\e/z\!r.xs ec eai[:]a tun eo acog'nemrl.n S means a
saturated (i e ,a:‘{::%gﬁgtgoggf%%[}gp?g Wﬂ ,lpﬁ’artlﬁ'al1 [“y%séyt{ﬂ at edd {i e,

"het er ocycl oal kenyf r)g or conpletely unsaturated (i e, "heteroaryl") ring
structure containing a total of 3 th~ting atons At |east one of the ring
atons i s a het er d#tPomdicssedabore. depinyerfions direpigd tiyprygespmpovesy thaiseytsfopdrin) - wi t h t he

remai ni ng png at orgudxdfrmg Mk ndependently sel ected fromthe group consisting
of carbon, oxygen, nitrogen, and sul#fur

R4

R? m

BI1. Substituents R'.
0074] In some embodiments, R” is:
[6074] \
(0]

R6\N/U\N’R5

Na"aY

In these embodiments, the compounds correspond in structure to formula I-1:
(o]

R3 {a-1).



[ 0061] A heterocyclyl may be a single ring, which typically contains from3
to 7 png atons, nore typically from3 to 6 ring atons, and even nore
typi cal | ywb 20m/81436g at ons Exanpl es of single-ring het eratyuskyos28sac! ude
furanyl, dihydrofuranyl, tetrahydrofuranyl, thiophenyl (thiofuranyl),
di hydr ot hi ophenyl, tetrahydrothi ophenyl, pyrrolyl, pyrrolinyl,
pyrrolidinyl, imdazolyl, |mdazolinyl, ipiidazohdinyl, pyrazolyl,
pyrazohnyl, pyrazolidipyl, tpazolyl, tetrazolyl, oxazolyl, oxazolidinyl,
| soxazohdi nyl, isoxazolyl, thiazolyl, isothiazolyl, thiazohnyl,
i sot hi azolinyl, thiazohdinyl, isothiazolidnyl, thiodiazolyl, oxadiazolyl
(i ncluding 1,2, 3-oxadi azolyl, 1,2, 4-oxadi azolyl, 1,2,5- oxadi azolyl
(furazanyl), or 1,3, 4-oxadi azolyl), oxatpazolyl (including
1, 2, 3, 4-oxat pazolyl or 1,2,3,5- oxatpazolyl), dioxazolyl (including
1, 2, 3-di oxazol yl, 1,2, 4-dioxazolyl, 1,3, 2-dioxazolyl, or 1,3, 4-
di oxazol yl), oxaqghpggk%&hm&%ﬁkbkglyl oxat hi ol anyl , pyranyl,
di hydr opyranyl, thiopyranyl, tetrahydgothlopyranyl pyridinyl (azmnyl),
pi pepdi nyl, diaznmyl (including pyrixdadoyk ( 1, 2- dlazinyl) pypm di nyl
(1,3-diaziny|), or pyrazinyl (1, 4-digazi yI)), pi peraznyl, tpazinyl
(including 1,3,5- tnaznyl, 1, 2,4-tpdaziynyb, and 1, 2, 3-tpazipyl)), oxazinyl
(including 1, 2-oxaznyl, 1,3-oxaznyl, ‘Of 1,4- oxazinyl)), oxathiazinyl
(i ncluding 1, 2, 3-lohecatriidimenis fhypmpoutds Drresondynsgpetin tefopuiryrla: 1, 2, 5- oxat hi azi nyl, or
1,2,6- oxathiaznyl)), oxadiazinyl (fncluding 1,2, 3-oxadiaznyl, 1,2
4-oxadi aznyl, 1,4, 2-oxadi azi nyl r\Qt~l 3 5- oxadlaznyl)) nmor phol i nyl ,
azepi nyl, oxepnyl, thiepinyl, and dlaveplnyl [ 0062] A heterocyclyl
alternatively may be 2 or 3 pngsfusetd oget her, such as, for exanple,
i ndoi i zi nyl, pyranopyrrolyl, 4H qui nohzinyl, pupnyl, naphthypdinyl,
pyridopyridinyl (including pypdo| p] - pypdnyl, pypdo[ 3, 2-b] - pyridinyl, or

pyndo[ 4, 3-b] - pyndi nyl ), and ptepdig L krer exanples of fused-ring
het er ocycl yl s i nclude benzo- fuséd hrterocyclyls such as indol yl,
i soi ndol yl (| sobenzazol yl, pseudoi sBi ndol y#¥: ndol eni nyl (pseudoindolyl),
i sondazol yl (benzvvrhzbhvvwmwb9m§a2|nyI (i ncl udi ng quinolinyl (
1- benzazi nyl) or Isoqunolinyl (2-benzgzinyl)), phthal azinyl, quinoxal nyl,
qui nazohnyl , benzodi azi nyl (i ncl udi® olinyl (1,2-benzodiazinyl) or
quui azol i nyl (1, 3-benzodi azinyl)), b&gﬂg yranyl (including chromanyl or
i sochromanyl ), benzoxaznyl (|nclud|ngm1 , 2- benzoxazinyl 1,4, 2- benzoxaznyl
2, 3, 1- benzoxazi Ny ... Mhoament i LENZOXAZI N é |soxa2|nyl (i ncluding
1, 2- ben2|soxa2|ny+mo?bOd zégenffgoxaginyﬁb Tq gfﬂéhe term"2-fused ring"
heterocyclyl (alone or in conblngtLQQ w,th another tern(s)) neans a
saturated, partially saturated “Ony het erocycl yl containing 2 fused
rings Exanpl es of 2-fused-png S

R

R? L

R? (I-1B).

C

N [¢)
b 1-2-1).

In these embodiments, the compounds correspond in structure to formula I-2:

[0077] In some embodiments, R! is:



het erocycl yl s include indolizinyl, quinoliznyl, pupnyl, naphthypdinyl,

pt endi nyl, ndolyl, isoindolyl, |ndolennyl, isoindazolyl, phthalaznyl,

gui noxal iwgl2o1ogui4sazol i nyl , benzodi azi nyl benzopyranyl , pognsedaiioessgs anyl |
benzoxazol yl, anthranilyl, benzodi oxolyl, benzodi oxanyl, benzoxadi azolyl,
benzof uranyl, |sobenzofuranyl, benzothiazolyl, benzothi adi azol yl,
benzi m dazol yl , benzot pazol yl, benzoxazinyl, and tetrahydroi soqunoli nyl

[ 0064] The term "heteroaryl” (alone or in conbination with another tern(s))
means an aromatic heterocyclyl containing from5 to 14 png atons A
heteroaryl may be a single ring or 2 or 3 fused rings Exanpl es of

het eroaryl substituents include 6-nmenbered png substituents such as pyndyl,
pyrazyl, pyrimdnyl, pypdaznyl, and 1,3,5-, 1,2,4- or 1,2, 3-tpaznyl,
5-menbered ring substituents such as | mdazyl, furanyl, thiophenyl,
pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, 1,2,3-, 1,2,4-, 1,2,5-, or

1, 3, 4-oxadi azol yl and isothiazolyl, 6/5 menbered fused png substituents
such as benzot hi of uranyl, benzi soxgzolyl, benzoxazolyl, pupnyl, and

anthranilyl, and 6/6-nmenbered fused. such as benzopyranyl, quinolinyl,

| soqui nol nyl, cinnol nyl, quinazolinyl, and benzoxazinyl [0065] A prefix
attached to a nulti-conponent subs pent only applies to the first
conponent To illustrate, the term ] | @ycl oal kyl " contains two conponents

al kyl and cycl oal kyl Thus, the C¥1-C - prefix on C 1-C -al kyl cycl oal kyl
means that the al kyl conponent of thé al kyl-ycl oal kyl contains from1lto 6
carbon atons, thgefg hohSnlifidRs:does not describe the cycl oal kyl conponent
To illustrate further, the prefix "hg o" on hal oal koxyal kyl indicates that
only the al koxy conponent of the al kdxyal kyl substituent is substituted
wi th one or nore hal ogen radicals I[j%%logen substitution may alternatively
or additionally occur on the al kyl C enent, the substituent woul d instead
be described as "hal ogen-substituted™al koxyal kyl " rather than
"hal oal koxyal ky| ntegppjodfnints ghf dorgpoundp dprregpdndein sipgtirggfemplegibst i t ut i on may only occur
on the al kyl conponent, the substitgent woul d i nstead be descpbed as
"al koxyhal oal kyl " [0066] |If substaa:fnts are descpbed as being

D

"i ndependently selected"” froma gr each substituent is selected

i ndependent of the other Each subs et therefore may be identical to or
different fromthe other substituenti(s) [0067] When words are used to
descri be a substituent, the right @ descri bed conponent of the

R?
0079} In some embodiments, R' is:

SN (1-4-1).

In these embodiments, the compounds correspond in structure to formula I-4:
[f\l
N (s}
R4
R o
R3

(1-4).
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substituent is the conmponent that has the free val ence [0068] \Wen a
chemcal fornula is used to describe a substituent, the dash on the left

si de of twe2bowvimd3a i ndi cates the portion of the substitaents2albarsshas t he
free val ence [0069] Wen a chemical formula is used to descpbe a |inking
el ement between two other elenments of a depicted chem cal structure, the

| eft most dash of the substituent indicates the portion of the substituent
that is bound to the left elenment in the depicted structure The ri ght nost
dash, on the other hand, indicates the portion of the substituent that is
bound to the right elenment in the depictedstructure To illustrate, if the
depi cted chem cal structure is X-L-Y and L is described as -C(O-NH, then
the chem cal would be X-C(O)-NHY [0070] Wth reference to the use of the
words "conprise" or ' conprises” or "conprising” in this patent application
(including the clains), Applicants note that unless the context requires
otherwi se, those wol AsndhRaksed:on the basis and cl ear understandi ng that
they are to be interpreted inclusively, #ather than exclusively, and that
Applicants intend each of those worrds ¥0 be so interpreted in construing
this patent application, including{hekglainms below [0071] ChenDraw
software has been used to generate t e cbnpound nanes in this patent
application [0072] The term"purity ™ unl ess ot herwi se qual i fied, means the
chem cal purity Jdftegeggrp trorrereordirtigree: woriréht | onal HPLC assay B
Conpounds [0073) As discussed abovgs~thks invention is directed, in part,
to conmpounds that correspond in stjiructure to formula (1) Bl Substituents R
[0074] In sone enbodinents, Rl is tg-Thgse enbodi nents, the conpounds
correspond in structure to fornula 1-1[0075] In sonme such enbodi nents, Rl
is In these enbodi nents, the conpaodnhts correspond in structure to formula
- TA[0076] In other such enbodi 5, RlL is In these enbodinents, the
conmpounds correspond in struct urre orfrula | -1B [0077] In sone

enbodi nents, Rl is R3 -5).

[0081] In some embodiments, R'is:

] (1-6-1).

In these embodiments, the compounds correspond in structure to formula 1-6:

[0082] In some embodiments, R’ is:

In these embodiments, the compounds correspond in structure to formula 1-7:
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In these enbodi nents, the conpounds correspond in structure to formula
1-2[0078] In sone enbodinents, R is In these enbodi nents, the conpounds
correspomatoizniogitinasét ure to fornmula 1-3: [00791 I n sone echas2emoesso RL is:
1-4-1). In these enbodi nents, the conpounds correspond in structure to
formula 1-4:[0080] In sone enbodinents, R is: In these enbodi ments, the
conpounds correspond in structure to fornula 1-5: [0081 1 In sone

enbodi ments, RL i In these enbodi nents, the conmpounds correspond in
structure to fornmula 1-6: [0082] In sone enbodinents, RL is: In these
enbodi nents, the conpounds correspond in structure to fornula 1-7:[0083] In
sone enbodi nents, Rl is: In these enbodi nents, the conpounds correspond in
structure to fornmula 1-8: [0084] In sone enbodinents, RL is: In these
enbodi nents, the conpounds correspond in structure to fornula 1-9: [0085]
In sonme enbodi nents, Rl is:In these enbodi nents, the conpounds correspond
in structure to fornula 1-10 [0086]-yn sonme enbodi nents, RL is In these
enbodi ments, the conpounds corres ngyin structure to formula 1-11 [0087]
In some enbodiments, R 1 is In tfese enbodi nents, the conpounds correspond
in structure to fornmula 1-12. [0088 n sonme enbodi nents, R1L is [0089] in
sone enbodi nents, Ris [0090] In sgg!]engpdinents, Rl is arylcarbonyl. In
sonme such enbodi nents, R is pheryl&arbonyl. [0091] In sonme enbodi nents, Rl
i s heteroaryl carbonyl. B2. Substituents 5.a4.0092 R5 is selected fromthe
group consi sting ydrogen, gethyl, and nitrogen-protecting group. [0093]
I n sone enbodi rren@;ss' h% fnlggm}éf?ggen. [0094] In sone enbodi nents, R5 is

met hyl . [0095] In sone enbodi ments? NS selected fromthe group

consi sting of hydrogen and net hyl. ﬁf%

0

|
d

In these embodiments, the compounds correspond in structure to formula I-8:

R} (1-8).

-

()

[0084] In some embodiments, R’ is:

In these embodiments, the compounds correspond in structure to formula I-9:

{

R4
R? I

R? (19).

[0085] In some embodiments, R' is:



[ 0096] In sone enbodinments, R5 is a nitrogen-protecting group. In these
enbodi nents, the conpounds are useful as intermediates for the preparation
of conpouwd=owfiiiwsmul a (1). N trogenprotecting groups PUirtisbéie/ 0besko
prepari ng conpounds of formula (1) are known to those skilled in the art.
B3. Substituents R6. [0097] R6 is selected fromthe group consisting of
hydr ogen, nethyl, and nitrogen-protecting group. [0098] In sone

enbodi ments, R6 is hydrogen. [0099] In sonme enbodinments, R6 is nethyl.
[00100] In sone enbodiments, R is selected fromthe group consisting of
hydrogen and net hyl [00101] In sone enbodi nents, R* is a
nitrogen-protecting group. In these enbodi nents, the conpounds are useful
as internediates for the preparation of conmpounds of fornula (1).

Ni t rogenprotecting groups suitable for preparing conpounds of forrmula (I)
are known to those skilled in the art. B4. Substituents R7. [00102] R7 is
sel ected fromthe group consisting hydr ogen and nethyl. [00103] In sone
enbodi ments, R7 is hydrogen. [00104¥QQQ?SOHE enbodi ments, R7 is nethyl.BS
Substituents R' [00105] R8 is selec ?om the group consisting of
hydrogen, nmethyl, and nitrogen-proteegting group [00106] In sone

enbodi ments, R8 1Sy NYALAGE Be bBQAIDLespdndln SRIE. €ARRMAI MENtS, RB is methyl
[00108] In sone enbodinents, R8 is | ected fromthe group consisting of
hydrogen and met hyl [00109] In so odinments, R8is a

ni trogen-protecting group In these ¢nbodi nents, the conpounds are useful as
internmedi ates for the preparation gf~conpounds of formula (I)

Ni t rogenprotecting groups suitabl pr.eparing conpounds of formula (1)
B6 Substituents RO [00110] R is halo
I n sone such enbodi nents, RO is fluero (1-10).

[0086] In some embodiments, R’ is:

In these embodiments, the compounds correspond in structure to formula I-11:

R4
/

(),

R? (1-11).

[0087] In some embodiments, R" is:

O
N/ \o
J‘V!'\I‘

In these embodiments, the compounds correspond in structure to formula I-12:



Bl Substituents R' [00111] R10 is halo In sone such enbodi nents, R10 is
fluoro BS Substituents R' [00112] Rl11 is selected fromthe group consisting
of hydr og®o,20mettiiggk, and nitrogen-protecting group [ 001P8jr/UsS2019028560

enbodi nents, R' is hydrogen [00114] In sonme enbodinents, R' is nethyl
[00115] In sone enbodi ments, R' is selected fromthe group consisting of
hydr ogen and nethyl [00116] In sone enbodinents, Rll is a
nitrogen-protecting group In these enbodi nents, the conpounds are useful as
internedi ates for the preparation of conpounds of formula (1)

Ni t rogenprotecting groups suitable for preparing conpounds of forrmula (I)
are known to those skilled in the art B9 Substituents R12 [00117] R12 IS
selected fromthe group consisting of hydrogen, nethyl, and
nitrogen-protecting group [00118] In some enbodi ments, R12 is hydrogen
[00119] In sone enbodi nents, R12 is nethyl [00120] In sone enbodi nents, R12
is selected fromthe group consisti of hydrogen and nethyl [00121] In
sonme enbodi nents, R12 is a nitrogeé?ggﬁtecting group In these enbodi nents,

t he conpounds are useful as internedi ates for the preparation of conpounds
of formula (1) Nitrogenprotecting greups suitable for preparing conpounds
of fornmula (1) are known to those led in the art Bl O Substituents R13
[00122] R 3 is selected from thergr@upconsi sting of hydrogen, methyl, and
nitrogen-protecting group [00123] IR sonedanbodi nents, R13 is hydrogen
[00124] In sone enbodi nents, R13 is nethyl [00125] In sone enbodi nents, R13
is selected frOHHNBEmQQQH@@&@nek§%WWG°6Fﬁﬁ?drogen and nethyl [00126] In some
enbodi ments, RL3 is a nitrogen-protectin roup In these embodi nents, the
conmpounds are usa&ulmasnhmaﬁmnedr'WEE“W@%“BH%.preparation of conpounds of
formula (1) N trogenpead-aedihiigr' §indhifds! & indsabin@dhal r' ppapabding conpounds of
formula (1) are keaynsohOmblREer' §kicbdyedonm t he

B2. Substituents R*.

[0092] R® is selected from the group consisting of hydrogen, methyl, and nitrogen-protecting group.
[0093] In some embodiments, R® is hydrogen.
[0094] In some embodiments, R® is methyl.
[0895] In some embodiments, R® is selected from the group consisting of hydrogen and methyl.
[0096] 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 (I). Nitrogen-
protecting groups suitable for preparing compounds of formula (1) are known to those skilled in the
art.

B3. Substituents R®.
[0097] R®is selected from the group consisting of hydrogen, methyl, and nitrogen-protecting group.
[0098] In some embodiments, R® is hydrogen.
[8099] In some embodiments, R® is methyl.
[00100] In some embodiments, R® is selected from the group consisting of hydrogen and methyl.
[60101] 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 (I). Nitrogen-
protecting groups suitable for preparing compounds of formula (I) are known to those skilled in the
art.

BA. Substituents R’.
[00102] R’ is selected from the group consisting of hydrogen and methyl.
[00103] In some embodiments, R’ is hydrogen.
[00104] In some embodiments, R’ is methyl,
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art BH Substituents R14 [00127] R14 is selected fromthe group consisting
of hydrogen, nethyl, and nitrogen-protecting group [00128] In sone
enbodi mrenwe,20R141438 hydrogen [ 00129] In sonme enbodi ment #CTRB4010528%6¢ hy|
[00130] In sonme enbodi ments, R14 is selected fromthe group consisting of
hydrogen and nethyl [00131] In sone enbodi nents, R14 is a ntrogen-protectng
group In these enbodi nents, the conpounds are useful as internedi ates for
the preparation of conpounds of formula (1) Nitrogenprotecting groups
suitable for preparing conpounds of formula (1) are known to those skilled
in the art B12 Substituents L" [00132] R' IS selected fromthe group
consi sting of hydrogen, am no, and nitrogen-protecting group substituted
ammo [ 00133] In some enbodi nents, R15 is hydrogen [00134] In sone
enbodi ments, Ris is am no [00135] In sone enbodinents, R15 is a
nitrogen-protecting group substituted am no Nitrogenprotecting groups
sui tabl e for preparing conpounds ofs si:arnhawa (1) are known to those skilled
in the art Bl 3 SyQstktswefl SomBMoLORLBEd: nydRgenimsny 56 nGbaBittecnf &0 t he group
consi sting of hyd§RgaRme abodhens @k KMo and al kyl oxycarbonyl [00137] In sone
enbodi ments, R' i &M dhQeSinkO81a38) | n some enbodi nents, R' is aryl [00139]
| sonme enbodi MENt ;o8 Reomd cfbodthelt is [N ool coRQNB HEIROM BNt S, R16 1S
al ky l OX y car bO ny l [5“9] §Qp§;ﬂlo&nlré§srﬁ” is R%og[mggtlcék} roum tth(.semt%ﬂLegsgtﬁeed f r O m t h € g rou p
consistin g of hal cgnpouﬁ! al%ystul as ﬁ‘tlenke%gey}or’the @Jpéj&%pbﬂzompmmzs gf%nnulg(“.%rggen- azi do ' al ky l OXy '
al K € ny l 0X y ’ al ky rl)%lecQt?é M‘dups Q:EL]QQ prepgich}POGn@ron%M !l)’are Q«Wn QQ&&&HLQQ& l ’ al ky l su | f 0 ny l ’
car bocycl yl, art

B6. Substituents R®.

{00110] R’ is halo. In some such embodiments, R’ is fluoro.

B7. Substituents R™.

[00111]R™ is halo. In some such embodiments, R'" is fluoro.

B8. Substituents R"'.
[00112] R is selected from the group consisting of hydrogen, methyl, and nitrogen-protecting group.
[00113] In some embodiments, R" is hydrogen.
[00114] In some embodiments, R" is methyl.
[00115] In some embodiments, R" is selected from the group consisting of hydrogen and methyl.
[00116] 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 (I). Nitrogen-
protecting groups suitable for preparing compounds of formula (I) are known to those skilled in the
art.

B9. Substituents R".
|00117] R* is selected from the group consisting of hydrogen, methyl, and nitrogen-protecting group.
|00118] In some embodiments, R* is hydrogen.
[00119] In some embodiments, R™ is methyl.
[00120] In some embodiments, R" is selected from the group consisting of hydrogen and methyl.
[00121] 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 (1). Nitrogen-
protecting groups suitable for preparing compounds of formula (1) are known to those skilled in the
art.

B10. Substituents R".
[00122] R" is selected from the group consisting of hydrogen, methyl, and nitrogen-protecting group.
[00123] In some embodiments, R"™ is hydrogen.
[00124] In some embodiments, R" is methyl,

[00125] In some embodiments, R™ is selected from the group consisting of hydrogen and methyl.
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and heterocyclyl, wherein (a) the ammo, am nocarbonyl, and am nosul f onyl
optionally are substituted with (1) one or two substituents independently
sel ect ed woamwies3gr oup consi sting of al kyl, al kenyl, alPkyngkoioaesico

al kyl sul fonyl, or (2) two substituents that, together with the am no
nitrogen forma single-ringheterocyclyl, (b) the alkyl, alkenyl, alkynyl,
al kyl oxy, al kenyl oxy, al kynyl oxy, and al kyl sul fonyl, optionally are
substituted with one or nore substituents independently selected fromthe
group consi sting of halo, oxo, nrtro, cyano, azido, hydroxy, am no,

al kyl oxy, tnnethylsilyl, carbocyclyl, and heterocyclyl, wherein the am no
optionally is substituted with (1) one or two substituents independently
selected fromthe group consisting of alkyl, alkenyl, alkynyl,

al kyl car bonyl , al kyl sul fonyl, al kyl oxycarbonyl, carbocyclyl, heterocyclyl,
car bocycl yl al kyl, and heterocyclylal kyl, or (2) two substituents that,
toget her with theeafiRRe MolifeRASM  nifo@k MR Ghuf G oz brbddPendl®E €7 OCYCI VI, and (c)
the carbocyclyl ang.ekaRs YEhdilcs ORE LARRL b ¥nRhE orthRsh Ni£d Wi th up to
three substituent . RISRERAEN L Yin SR bBGbAGmE: HUMLNE 0@k seONSi st i ng of

al kyl, al kenyl, g],kynyl, halo, oxo, nitro, cyano, azido, hydroxy, am no,
al kyl oxy, tnnethylsilyl, carbocyclyl, and heterocyclyl, wherein the am no
optionally is substituted with (1f"dH&*8f*two substituents independently
sel ected from t hd® FBUﬁ“ﬁﬁﬁ§W§ﬂﬁﬁ ST OTRIRET e PRETR PO A B RS Ry |

al kyl car bonyl, al'RyPEEPFBIYI™ QIRYPHxycar bonyl , carbocyclyl, heterocyclyl,
carbocycl yl al kyl ,"dHa<Aererseyt iy kyl , or (2) two substituents that,

t oget her wi th t hd®EMHrsmirefRstdh = et Fm & &prAyTee ¢ Py Hetef ocycl vyl

100131} 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 (I). Nitrogen-
protecting groups suitable for preparing compounds of formula (I) are known to those skilled in the

art,

B12. Substituents R*.
|00132] R*® is selected from the group consisting of hydrogen, amino, and nitrogen-protecting group
substituted amino.
[00133] In some embodiments, R is hydrogen.
[00134] In some embodiments, R* is amino.
[00135] In some embodiments, R" is a nitrogen-protecting group substituted amino. Nitrogen-
protecting groups suitable for preparing compounds of formula (I) are known to those skilled in the

art.

BI3. Substituents R".
[00136] R™ is selected from the group consisting of hydrogen, aryl, alkyl, and alkyloxycarbonyl.
[00137] In some embodiments, R" is hydrogen.
[00138] In some embodiments, R'® is aryl.
[00139] In some embodiments, R'® is alkyl.

[00140] In some embodiments, R' is alkyloxycarbonyl.

BI14. Substituent R®.
[00141] R? is selected from the group consisting of halo, alkyl, alkenyl, alkynyl, nitro, cyane, azido,
alkyloxy, alkenyloxy, alkynyloxy, amino, aminocarbonyl, aminosulfonyl, alkylsulfony!, 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 alkylsulfonyl, or

(2) two substituents that, together with the amino nitrogen, form a single-ting
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[00142] In sone enbodi ments, R2 is selected fromthe group consisting of
hal o, al kyl, al kenyl, al kynyl, nitro, cyano, azido, alkyloxy, alkenyl oxy,
al kynyl oxwo 2aramaj43am nocar bonyl , am nosul fonyl, al kyl sulpCongkoiomasskocycl yl ,
and heterocyclyl, wherein the am no, am nocarbonyl, and am nosul fonyl
optionally are substituted with (1) one or two substituents independently
sel ected fromthe group consisting of alkyl, alkenyl, alkynyl, and

al kyl sul fonyl, or (2) two substituents that, together with the am no
nitrogen, forma sngle-nng heterocyclyl [00143] In sone enbodinents, R2 is
selected fromthe group consisting of halo, alkyl, alkenyl, alkynyl, nitro,
cyano, azido, alkyloxy, alkenyloxy, alkynyloxy, am no, am nocarbonyl,

am nosul fonyl, al kyl sul fonyl, carbocyclyl, and heterocyclyl, wherein the

al kyl, al kenyl, al kynyl, alkyl oxy, al kenyl oxy, al kynyl oxy, and

al kyl sul fonyl, optionally are substituted with one or nore substituents

i ndependent |y sel ected frQmihe group consisting of halo, oxo, nitro,

cyano, azido, hydroxy amg 0Quy ediVal@f Yol AR YAl YeheatRERACYCl Y1, and
heterocyclyl, wherei &t,otam%eamm@mm Bk SHRS I W,GD Wi th (1) one or
two substituents indgpendenth, omttrﬁ%ﬁg,di bER) atnm@alk?g,wpemgsquI sting of alkyl,
al kenyl, al kynyl, al gyl ¢ ?;Q%g%0Whgr]y sul ony kyl oxycar bonyl ,
carbocycl yl, " het erocycl t&g& gﬁM&Ly& L&kX)e and heterocyclylalkyl or (2)
two substituents that, toget e, ”ﬂm&“umégpenmmﬁMdd%gﬁp of OF M @ S|ngle ring
het er ocycl yl [00144] In SO mﬂ%%mqy\ﬁpanMAﬁémmm]agLﬁ % fromthe group

consi sting of hal o, alkyl aquMIlcmocy Wl Ero, azi do, al kyl oxy,
al kenyl oxy, al kynyl oxy, amhe;ldcid for‘fé'“‘y T‘Y‘ by?b‘?ﬁ?‘?onw al kyl sul f onyl .

carbocyclyl, and heterocycly Mu} 8820 ocn nd heterocyclyl
optional ly are substituted wntﬁnw b?mt?H' 2 'q o %ﬁi'lndependently

sel ected fromthe group co alkynyl hal o, oxo,

S nfherj 9(::yc] | aI X
the carb { 1 tiorall bsti td h ug t
nitro, cyano, azido, ydiOXy g iy '1“¥c§;”.§i: SLETEERITS |yl . carbocyclyl,
and heterocycl yl, wh &P y gidup g of alkyl, alkenyl, attyny

0X0, mtro 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, alky!sulfonyl,
alkyloxycarbonyl, carbocyclyl, heterocyclyl, carbocyclylalkyl, and
heterocyclylalkyl, or

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

[00142] In some embodiments, R? is selected from the group consisting of halo, alkyl, alkenyl,
alkynyl, nitro, cyano, azido, alkyloxy, alkenyloxy, alkynyloxy, amine, aminocarbonyl, aminosulfonyl,
alkylsulfonyl, carbocyclyl, and heterocyclyl, wherein:

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

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

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

[00143] In some embodiments, R? is selected from the group consisting of halo, alkyl, alkenyl,
alkyny), nitro, cyano, azido, alkyloxy, alkenyloxy, alkynyloxy, amino, aminocarbonyl, aminosulfonyl,
alkylsulfonyl, carbocyclyl, and heterocyclyl, wherein:
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,
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the amno optionally is substituted with ( 1) one or two substituents

i ndependently sel ected fromthe group consisting of alkyl, alkenyl,

al kynyl , wbkylocandsenyl , al kyl sul fonyl, al kyl oxycar bonyl pctarsbaoyessgé

het erocycl yl , carbocyclyl al kyl, and heterocyclylal kyl, or (2) two
substituents that, together with the am no nitrogen, forma single-ring

het erocyclyl [00145] In sone enbodinents, R2 is selected fromthe group
consi sting of halo, alkyl, alkenyl, alkynyl, nitro, cyano, azido, alkyloxy,
al kenyl oxy, al kynyl oxy, am no, am nocarbonyl, am nosul fonyl, al kyl sul fonyl,
carbocyclyl, and heterocyclyl, wherein (a) the am no, am nocarbonyl, and
am nosul fonyl optionally are substituted with (1) one or two substituents

i ndependently selected fromthe group consisting of alkyl, alkenyl, and

al kynyl, or, (2) two substituents that, together with the am no nitrogen,
forma single-ring heterocyclyl, and (b) the al kyl, alkenyl, alkynyl,

al kyl oxy, alkenyloxymmgkﬁgﬂmg s wh@dKY ! sul fonyl , carbocyclyl, and

het erocyclyl optionally .ar&, s tiLuled.with up to three substituents

i ndependent |y sel ected fr0”thQNQL&MQmQQ@&&@E&&QmQEWQ@memQXO nitro,

cyano, azido, hydroxy, %mkﬁguen Akt al%a\(bunylQ@;&Q&Q)&@mﬂamﬂﬁ”d heterocycl yl,
wherein the amino optionglly, ﬂe@mﬁ]we;nacuymyp Mok, ONE OF T WO
substituents independently é)@m, S thmgm%&m@eag,noqu@enqomﬁgﬁt.agng of alkyl,

al kenyl , al kynyl alkylg%mcgpy fonyl, al'kyl oxycarbonyl,

car bOCyC| yl ! het ﬁﬁ%somyemﬁodvgnsrlpéglx: ﬁ¥| tﬁelgrlélx oﬂsnsn%grcl)gxal ﬁ&]%&e%?yd yl al kyl or, (2)

two substituents

| e- rlnghetero Wyr
S Ih n g ﬁ onyl, carliﬂl k d
t | E lgr oup C|OESI Slt : n oc lclylandhetyoc cl lﬂ)tlonaﬁyaesubstxtutedm p ni t ro, Clyfano | azi 0,
al K y | oX |>/_i: a | eny O)l;y éubstmT:nts ?{nde nde ntcli¥ehecte?£in the rog consllstmg o 1 al alliyl{yﬁm no S U ony
a X yl'su onyt, car Oox mtro,yc i azalii drox ino, al I';/ v, timeth lsn carbo cl P %
am nocar bonyl , and af) HOSUIFORV 6m¥ a1’y “ar'é” €un ut ed mnth

heterocyclyl, wheremn:

1tro cy!

OXY. a enyloxy, aﬁynﬁoxwm(aammocarborgleamfﬁ)su fonyl

I ment s 'S selected from

and et 1 cycli' w ere

the amino optionally is substituted with:

(1) one or two substituents independently selected from the group
consisting of alkyl, atkenyl, alkynyl, alkylcarbonyl, alkylsulfonyl,
alkyloxycarbonyl, carbocyclyl, heterocyclyl, carbocyelylalkyl, and
heterocyclylalkyl, or

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

[00145] In some embodiments, R? is selected from the group consisting of halo, alkyl, alkenyl,
alkynyl, nitro, cyano, azido, alkyloxy, alkenyloxy, alkynyloxy, amine, 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, and alkynyl, or,
(2) two substituents that, together with the amino nitrogen, form a single-ring
heterocyclyl; and
(b) the alkyl, alkenyl, alkynyl, alkyloxy, atkenyloxy, alkynyloxy, alkylsulfonyl, carbocyclyl,
and heterocyclyl optionally are substituted with up to three substituents independently selected from
the group consisting of halo, oxo, nitro, cyano, azido, hydroxy, amino, alkyloxy, carbocyclyl, and
heterocyclyl, wherein the amino optionally is substituted with:
(1) one or two substituents independently selected from the group consisting of alkyl,
alkenyl, alkynyl, alkylcarbonyl, alkylsulfonyl, alkyloxycarbonyl, carbocyclyl, heterocyclyl,
carbocyclylalkyl, and heterocyclylalkyl, or,

(2) two substituents that, together with the amino nitrogen, form a single-ring
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(1) one or two substituents independently selected fromthe group
consisting of alkyl, alkenyl, and al kynyl, or, (2) two substituents that,
t oget her wDt2hiovine43ami no nitrogen, form a single-ring hererasyabpbssed 00147]
In sone enbodinents, R2 is selected fromthe group consisting of halo,

al kyl, al kenyl, al kynyl, nitro, cyano, azido, alkyloxy, alkenyloxy,

al kynyl oxy, am no, am nocarbonyl, am nosul fonyl, al kyl sul fonyl,
carbocyclyl, and heterocyclyl, wherein: the al kyl, al kenyl, alkynyl,

al kyl oxy, al kenyl oxy, al kynyl oxy, al kyl sul fonyl, carbocyclyl, and

het erocyclyl optionally are substituted with up to three substituents

i ndependently selected fromthe group consisting of halo, oxo, nitro,
cyano, azido, hydroxy, am no, alkyloxy, carbocyclyl, and heterocyclyl,
wherein the amno optionally is substituted with: (1) one or two
substituents independently selected fromthe group consisting of alkyl,
al kenyl, al kynyl, al kylgarbonyl, al kyl sul fonyl, alkyl oxycarbonyl,

carbocyclyl, het qsogam,ln;énmu&m.bggaamfx&@lgmamm@gmﬂmlh%%g@ycI yl al kyl or, (2)
two substi tuent S rk,m@tm agoga%ohﬁ,noxyvmkm mg,yl@mmnpmnamgﬁaﬂmifgﬁm a single-ring
het erocycl yl . ;iggwhgm§gpgug nts, R2 is selected fromthe group
consi sti ng of ha‘ 0, tgeam 1 cam ]’and%os%ny]oﬁil) Eng;LXJbsntuteggnhm al kynyl am no,
Cl- C4 al kyl sul fonyl C (yo eopt@brs 98%&1@% ndeml@sr\gtedﬁmnﬁtheg:axgiarglgt\ﬁ\gqmmt er OCyC| yl
wherein: (a) the anlggwa LL,Qn i's substituted wth one or two
substituents independe i tg:t}na?ggetherw rﬁ\e&nﬁn@m CPHRa&n Qr%n% sting of alkyl,
al kenyl , al kynyl an}c‘lte yT ?onyi Cl-cA , C2-C4- alkenyl

me em (!r}{en gsel?cgﬂrsorgt‘lt Ut ceorgsrstM\goI:htl e Or nDr e SUbSt I t uent S

and C2- C4- aIkynyI
i ndependent | y seﬂﬁ%@"ﬁ hydr oxy,

X0
al kyl oxy, and triterAy ”“"rm“ %ﬁﬁrk?‘ffy’%ﬁ“*@m ot oaa"%“rf""f" and

sultor lca Cy d heteroc

5- 6- menber ed het €r0¢ re su wWth up to three
su bS t | tuent s | n de lk rlkenyl fma al enylox a?;ﬁy OXY. akylsul'f-onylécarbocgclyl f.nlyng 0 f al kyl

al kenyl , al kyny

Etnhogr %optlona}{ dre subsutut w1th W three subshtltuents u%epenéJ 1ply selectgd from the
group consmtmg of halo, oxo, mtro, cyano azido, hydroxy, amino, alkyloxy, carbocyclyl, and
heterocyclyl, wherein the amino optionally is substituted with:

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

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

100148] In some embodiments, R* is selected from the group consisting of halo, C;-Cg-alkyl, C,-C,-
alkenyl, C,-C,-alkynyl, amino, C,-C,-alkylsulfonyl, C;-Cs-carbocyclyl, and 5-6-membered
heterocyclyl, wherein:

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

(b) the C;-C,-alkyl, C,-C,-alkenyl, and C,-C,-alkyny] optionally are substituted with
one or more substituents independently selected from the group consisting of halo, oxo,
hydroxy, alkyloxy, and trimethylsilyl, and

(¢} the C;-Ce-carboeyclyl 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.

[00149] In some embodiments, R? is selected from the group consisting of C,-C,-alkyl, C,-C,-alkenyl,
C;-Cy-alkynyl, amino, C,-C,-alkylsulfonyl, C;-Ce-carbocyclyl, and 5-6-membered heterocyclyl,

wherein:
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the amno optionally is substituted with one or two substituents

i ndependently sel ected fromthe group consisting of alkyl, alkenyl,

al kynyl , woaoslkydssul f onyl . [00149] In sone enbodi ment s pCRAISRGI0MLES6ECt ed
fromthe group consisting of C -C4-al kyl, C2-C4-al kenyl, C -C4-al kynyl,

am no, Cl-C4-al kyl sul fonyl, C3-C6-carbocyclyl, and 5-6-nenbered

het erocyclyl, wherein(a) the anmp optionally is substituted with one or two
substituents i ndependently selected fromthe group consisting of alkyl,

al kenyl, al kynyl, and al kyl sul fonyl, (b) the C -C al kyl, C2-C4-al kenyl, and
C2- C4-al kynyl optionally are substituted with one or nore substituents

i ndependently selected fromthe group consisting of halo, oxo, hydroxy,

al kyl oxy, and tpnethylsilyl, and (c) the C3-C6-carbocyclyl and 5-6-nenbered
het erocyclyl optionally are substituted with up to three substituents

i ndependently selected fromthe group consisting of alkyl, alkenyl,

al kynyl ’ hal 0, and amm1(a)mglroe;jﬁ(mall;ih@sti%wﬂ‘gnegrmoisugm@rltslixlyepei‘nd&tlysUbSti tuted with
one or two substituepts,donek gggﬂgohxy]§@Lyﬁﬁ(&1§}qﬂdf‘,,{ygmn}tl he group consisting of
al kyl', al kenyl, al kynyl ,,, andc al,kyLsuh ) Q0¥ )Q)Qgp,ﬁg],ymje;gbs@gmh enbodi ments, R2
is selected fromt heon%Qo%&bsﬁ&Mdée%nﬁgeneQId ﬁJ}l‘%Je Soup CQJssm%ha% &yl C3-C6-
carbocyclyl, and 5-6; g};m%xgg’dmmsﬁypgyc yl, wherein (a) the Cl-Cl-al Kyl
optional Iy is substitut ‘}'me‘é‘é-carch,puy&ns)eé lmb@eedhe%%cyéﬁop&n%ms&snluffhdependent ly

Sel ect ed fr omt he gr O’ pptthreessbsn?uen!smcgpengmtly eecefl‘ Qeggd cons%tggop%&x al kyl OXy’ and
tprethylsilyl, and (RQ). the, (R-Lon5arRecycly 5- b- rrenber ed heterocyclyl
optionally are substitute t}q""am?hpp%nﬁylssubsutt"é@vm%,%b toLuEsn ents-nu:m:- ngependent |y

Sel ect ed f romt he gr OUp se%Qle?om%?gmupgonsmImFg:ﬂ;k%ly dn; aéylsufonal yl SUl fonyl am no

[ 00151] In sone S, cted fro ao . consi sting of
hal o, Cl- C4-al kyelm e r dsz' “?5”’5 B: tég 3 g‘rg hét erocycl yl ,

wherein (a) the Cé_’lfb ¥ Slfmlembersela efe'XCFfé%/‘ThjZeml s substituted with one or two

C,-C,-plkyl 1 bstitu ith up to th bstituen
substituents |ndepend=\nt( A AR "p°”°es"§)“con5| sting of halo, oxo,
dent se?cﬁd ffom thel Tp consnstm%j)f halo, oxd, hydroxy, alkyloxy, and
hydroxy, al kyl oxy, afit 1D Y]
S

trimethylsilyl, and

T
:I

QQ‘“

A

5 selecl

(b) the C;-Ce-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.

[00151] In some embodiments, R? is selected from the group consisting of halo, C,-Cy-alkyl, C;5-Ce-
carbocyclyl, and 5-6-membered heterocyclyl, wherein:

(a) the C,-C,-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 C;-C¢-carbocyclyl and 5-6-membered heterocyclyl optionally are substituted
with a substituent selected from the group consisting of alkyl, halo, and alkylsulfonylamino.
[00152] In some embodiments, R? is selected from the group consisting of C,-C,-alkyl, C;-Ce-
carbocyclyl, and 5-6-membered heterocyclyl, wherein:

(a) the C,-C,-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;-Cs-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.

100153] In some embodiments, R is selected from the group consisting of halo, tert-butyl, C;-Cg~
carbocyclyl, and 5-6-membered heterocyclyl, wherein:

the C;-Cq-carbocyclyl and 5-6-membered heterocycly! optionally are substituted with

a substituent selected from the group consisting of alkyl, hale, and alkylsulfonylamino.
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(b) the C3-C', -carbocyclyl and 5-6-nmenbered heterocyclyl optionally are
substituted with a substituent selected fromthe group consisting of alkyl,
hal o, andwal2km3bonyl am no [ 00152] I n sone enbodi nent #CTRA2019/038b@ect ed
fromthe group consisting of Cl-C -al kyl, C3-C6- carbocyclyl, and

5- 6-nmenbered heterocyclyl, wherein (a) the Cl-C4-al kyl optionally is
substituted with up to three substituents independently selected fromthe
group consi sting of hal o, oxo, hydroxy, alkyloxy, and tpnethylsilyl, and
(b) the C3-C -cart>ocyclyl and 5-6-nenbered heterocyclyl optionally are
substituted with one or two substituents independently selected fromthe
group consisting of al kyl, halo, and al kyl sul fonyl am no [00153] In sone
enbodi ments, R2 is selected fromthe group consisting of halo, tert-butyl,
C3- C6- carbocyclyl, and 5-6-nenbered heterocyclyl, wherein the

C3- C6- car bocycl yl and 5-6-nmenbered heterocyclyl optionally are substituted

with a SUbStltUeﬂ&mﬁﬁRQQLQQMLJ@QLLQ@@Q&QMBmﬁQﬂ§h§BhDQcpf al kyl, halo, and
al kyl sul f onyl am nQLOQL s ckdberd REB, SIROGI NENtS, R2 is sel ected fromthe

gr OUp consi Stl ng Of ter ttheplés-CYIloe cly%dS%emb&eﬂeiQ@ﬁMﬁhMJﬂy aregzglﬁjmtegmﬁ rrerrber ed

het er OCyC| yl V\'her e' psubgtlngtseggedE!‘Sélthggol;mgsynglfxllyl h@p daﬁyls@fo er ed het er OCyC| yl
Opt i onal | y are ngﬁslinLoHJeﬁgdlMts,l@ls g‘lec@c%ét];e u‘[‘gmrstmg%ﬁ 163 ﬁ.goal rom the group

consi sting of al Kilyuialdsmilah .lg,yt bbby R ﬁmaméeyd In some
€ ITb 0 d I ment S, a&y]h&%cyﬁﬁ the?egcyilyy quc]argo .ygyl gkylgj“tu;\)ylagl%naﬁil al§y sultgllg O h al 0, al ky l
hal oal kyl car bo‘%%’il% ome’embo me ts%xal k lon’lthegroup%nsgx alo kyl’alke%)pn‘et hyl si | yl al kynyl

2Ll carbooyel Y iy et a‘y‘ St S it 3958 1 n some
errbOdi rrent S R2 [(ﬁlll;% nsolrr:lbn:l:% lmefs, he:z::cte, %co%l?ﬂgs!'hﬁt{: Iagal Chal O al kyl
:ln’]kﬁ(r)]yl amaln(lggg}llb, lken)il,Ezl:ngl nClyag'ul;!) -%?]l§'ku onyl, Cé'.f:- oc cmgxn’his member:?bSi;gCl 3: kygﬁljoxy’
het er ocyCI y| [OOQE yel l?lzls%mésuglemeb%tr)n(e)ndl 1sse%te%%m%roupéonSYStmfofhalf,C,él fdr om t he gr oup
consi sting of hal’0, Imﬁy(%fﬁzn’mfgg%ﬂ“j:Tk ﬁy ngfﬁﬁﬁmm? Kynyl, am no,
Cl- C4- al kyi sul fonﬁ‘imy”@:i“ T I‘SS"leCte SH BB REHDEY & het erocyclyl In
some such enbodlneﬁfikﬁﬁmf%‘ggw % Xk fPﬁﬁ@Wﬁgmb?3ﬁﬂm@gﬂS|stlng of hal o,
Cl- C4- al kyl, C2ﬁﬁﬁmélken C2- C4-al kynyl , am no, C, -CA4-al kyl sul fonyl,
C6- car bo Cy cl yl 1 d‘HHSHSSOBe eﬂl@%(&s selected from the group consisting of C, C4-alkyl Cy-Cy-alkenyl,

C,-Cy-alkynyl, amino, C,-C4-alkylsulfonyl C;-Ce-carbocyclyl, and 5-6-membered heterocyclyl. In

some such embodiment, R? is selected from the group consisting of C,-C,-alkyl, C;-C-alkenyl, C;-
Cs-alkynyl, amino, C,-C,-alkylsulfonyl, Cs-carbocyclyl, and 5-6-membered heterocyclyl. In other
such embodiment, R? is selected from the group consisting of C;-Cy-alkyl, C,-Cy-alkenyl, C,-Cy-
alkynyl, amino, C;-C,-alkylsulfonyl, phenyl, and 5-6-membered heteroaryl.

[60159] In some embodiments, R is selected from the group consisting of halo, C,-Cy-alkyl, C;-Cs-
carbocyclyl, and 5-6-membered heterocyclyl. In some such embodiments, R? is selected from the
group consisting of halo, C,-C,-alkyl, Cs-carbocyclyl, and 5-6-membered heterocyclyl. In other such
embodiments, R is selected from the group consisting of halo, C,-Cy-alkyl, phenyl, and 5-6-
membered heteroaryl.

[00160] In some embodiments, R’ is selected from the group consisting of C;-Cy-alkyl, C3-Ce-
carbocyclyl, and 5-6-membered heterocyclyl. In some such embodiments, R is selected from the
group consisting of C-C;-alkyl, Cs-carbocyclyl, and 5-6-membered heterocyclyl. In other such
embodiments, R? is selected from the group consisting of C,-C,-alkyl, phenyl, and 5-6-membered
heteroaryl.

[00161] In some embodiments, R? is selected from the group consisting of halo, tert-butyl, C;-Cq-
carbocyclyl, and 5-6-membered heterocyclyl. In some such embodiments, R? is selected from the
group consisting of halo, tert-butyl, C¢-carbocyclyl, and 5-6-membered heterocyelyl. In other such

embodiments, R is selected from the group consisting of halo, tert-butyl, phenyl, and 5-6-membered
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heterocyclyl In other such enbodinent, R2 is selected fromthe group
consisting of halo, Cl-C4- alkyl, C -C4-al kenyl, C2-C4-al kynyl, anmo,

Cl- C4- al kwb=oidiamss, phenyl, and 5-6- menber ed het er oar ylPCraB2&8j028560 sone
enbodi nents, R2 is selected fromthe group consisting of Cl-C4-alkyl,

C2- C4- al kenyl, C -C4-al kynyl, am no, Cl-C4-alkylsulfonyl C -C -carbocyclyl,
and 5-6-nenbered heterocyclyl In sone such enbodinent, R2 is selected from
the group consisting of C -C4-al kyl, C2-C4-al kenyl, C2- C4-al kynyl, ammo,
d- C 4-al kyl sul fonyl, C -carbocyclyl, and 5-6-nenbered heterocyclyl In other
such enbodinent, R2 is selected fromthe group consisting of C, -C4-alkyl,
C2- C4- al kenyl, C2-C4- al kynyl, am no, Cl-C4-al kyl sul fonyl, phenyl, and

5- 6-menbered heteroaryl [00159] In sonme enbodinments, R2 is selected from

t he group consisting of halo, Cl-C4-alkyl, C3-C6- carbocyclyl, and
5-6-nmenbered heterocyclyl In some such enbodi nents, R2 is selected fromthe
group consisting gf . .hal o, Cl-C4-al kyl, C6-carbocyclyl, and 5-6-nmenbered

heterocyclyl N QLA SHUGReRRDO AR Sy o7 kSRl 661 €4, f rom the group

COﬂSI st [ ng Of halcgbocyc ;]‘ ggdﬁn@ﬁbg&‘Leterocpc;‘ﬁm%lndsucmgduﬁemﬁk is gﬁ@m& @ed het eroar yl
[00160] In some emhodLAPRESuy Radofens §h GGESGd [ LOM L NEnQlPUP CONSi Sting of

Cl- 04 al kyl ’ C3- bodm?egs QQIYCQj theg%gnsémggftmm%gnﬁ%dp?l%eﬁlrelgcpycl yl I'n sone such
embodi ments, R2 is se | 'ect ed fron1 he group conS|st|ng of C,-C4-alkyl,

C6- car bOCyC| yl & a%someembmgntgn |sselec frorthCIXuccl:o sistin n"ﬂ? yclylsar*'dgtl errbOdI ment S, R2
i S Sel ect ed fr Omn¥em ered tero Onssluc emLodlgents ?g chdn‘ség&gy ! and

5- 6- nenber ed heteroar % riemmcw poamme di 1“*0 LS selected from

t he group conS|stg|mupmSlsng : car ocycIyI and

5- 6- nenber ed hetq elected fromthe
gr oup con5|st|ngn{erﬁbe - 6- menber ed
heterocyclyl In m t he group

consi sting of haIc?éu"c:ftnyéa"zi:p::’fb"‘i‘:'?e“’cf‘fél V fi’g};‘;":ﬁb"gﬂ?ﬁs R eEt "’Tj'ﬁet eroaryl [00162]
In sonme embodi nerﬁoég :!‘i’? : ’é{’ylsfméthe a1 O fl e group %on5| sting of

tert-butyl, C-C e g%f% 8V6T ARG B BT NS & EE Het B cl yI I n some such
enbodi nents, R2 i el ect ed fronlthe roup consisting of tert-butyl,

CB- carbocyclyl, dRYEIB R HEREU B “RErRe ’6‘8‘%‘1'“%f°’T"ﬁ""‘6P"ﬁ"é’r""§Ubh enbodi nents, R2

i s selected from®HE™g oup consi sting of tert-butyl, phenyl, and
5- 6- e nb ere d [00167] In some embodiments, R” is selected from the group consisting of hald, alkyl and alkyloxy.

[00168} In some embodiments, R’ is alky).
100169} In some embodiments, R? is tert-butyl.

IS SC cte

ny dnd 5 6- member
SPIE %p nbodjne R2

so embo 1ments 5 selectec om thg grou, conig;mgo -4 2carbocycl lan

re f(l%m XT grohé) co’ns(ljtm* of Cq-

?eterocg n rs%e s&lj:}flemyodl%\ents R’ﬁfﬁct

BIS. Substituent R°.
[00170] R’ is selected from the group consisting of hydrogen, hydroxy, alkyl, alkenyl, alkynyl,
alkyloxy, alkenyloxy, alkynyloxy, alkylsulfonyloxy, amino, carbocyclylsulfonyloxy,
haloalkylsulfonyloxy, and halo.
[00171] 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,
hydroxy, alkyloxy, and fluoro. 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, R® is
selected from the group consisting of hydrogen, hydroxy, alkyloxy, and bromo. In further such
embodiments, R’ is selected from the group consisting of hydrogen, hydroxy, alkyloxy, and iodo.
[00172] In some embodiments, R® is selected from the group consisting of hydrogen, hydroxy,
methoxy, and halo. 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
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het eroaryl [00163] In sone enbodinents, R2 is selected fromthe group
consisting of ¢ -Qcarbocyclyl and 5-6- nenbered heterocyclyl In sonme such
enbodi mrenwe,20R211is6sel ected fromthe group consi sting ofPcCars2aanksseycl yl ,
and 5-6-nenbered heterocyclyl In other such enbodinments, R2 is sel ected
fromthe group consisting of phenyl and 5-6-nenbered heteroaryl [00164] In
sone enbodi nents, R2 is selected fromthe group consisting of

d- C'-carbocyclyl and 5-6- nenbered heterocyclyl In sonme such enbodi nents,
R2 is selected fromthe group consisting OC6- carbocyclyl, and
5-6-menbered heterocyclyl In other such enbodinents, R2 is selected from
the group consisting of phenyl, furanyl, pyrazolyl, and thiophenyl [00165)
Sui t abl e carbocyclyls for the above enbodi nents include, for exanple,

cycl opropyl and phenyl [00166] Suitable heterocyclyls for the above

enbodi ments include, for exanple, furanyl, pyrazolyl, and thiophenyl
[00167] In sonme eRBQLMHERSopen, %%rogygeﬂgslaﬁgxﬁsdn&mmzmmgg fup consisting of
hal o, al kyl and alkykoXY 400568 mkg&;ﬁgg@ﬁg@gmm(ggnts R2 is al kyl [00169]

I n Sorre errbOdI rreq‘toﬁﬂllnﬁgee,nl%du&elﬁsrl%lsQll:gmyf m i gr§|p§H1Q§gto}hEdH§mﬁyB;iy InQOl?O] R3 I S

Sel ect ed fr omt h%lk)g)l; HBme(%lglneﬁdmﬁrLeLﬁnlg 1SQIecte(_hF¥ Ele%gﬁgmmst %ﬂ?m hydr@t kyl al kenyl

al kynyl , alkyloxxmm§yig§3g oxy, al kynyl oxy, al kyl sul fonyloxy, anmo,

car bOCyC| yl SUl fOf]Ml.,QP( omeeQb%Jlmgrgslll(XJel«% EIJ flLerﬂ%Jougéxl'stmg%ﬂqv Q@lm%o L119|0171] In some

e ITb 0 d I ment S, R3 I Sd al?eny ﬁgome sgch emnoglmentg 9’?5 segcte(d-)t%R the gpo&s(!nsﬁgng (Q]gdro(g n, hy d ro g en, hy d rox y '
al kyl oxy, and hal’g Such enbodi nents, I's selected fromthe group

consi sting of hyqﬁaggf;;ﬁk mqﬁyk“ ogeyloxy and fluoro In other such

enbodi nents, R3 ig. ommmMNemq Bhf e group consisting of hydrogen, hydroxy,
al kyl oxy, and flqg7gnlqugmmm5 mf Such embodi ments, R3 is selected fromthe
group consi sting hom&m “mm gﬂioxy, al kyl oxy, and chloro In yet other
such enbodi nent s, eg fron1the group consi sting of hydrogen,

hydr oxy, aIkonxJ urther such enbodi nents, R3 is sel ected

ome emboc[ln) nts, R 1s alken 1. .
fromthe group Cq&%hMmmugmMmmﬁ lselhenen hydr oxy, al kyl oxy, and i odo

[00182] In some embodiments, R® is alkyl.

Ins m embocnments

{00183] In some embodiments, R® is methyl.
[00184] In some embodiments, R is ethyl.
[00185] In some embodiments, R® is alkyloxy.
[00186] In some embodiments, R® is methoxy.
[00187] In some embodiments, R® is ethoxy.

B16. Substituent L.
[00188] L is selected from the group consisting of bond, C(R*=C(R®), C=C, C(O)N(R®),
N(R®)C(0), C;-C;-alkylene, CH,0, OCH,, cyclopropyl-1,2-ene, CH,N(RY), N(R™)CH,, C(O)CH;,
and CH,C(0), wherein R*, R®, RS, R®, R, and R™ are as discussed below.
[00189] In some embodiments, L is selected from the group consisting of bond, C(R*)=C(R®), C=C,
C(O)N(RS), N(R®)C(0), C,-C,-alkylene, CH,0, OCH,, cyclopropyl-1,2-ene, CH,N(RY), and
N(RY)CH.
[00190] In some embodiments, L is selected from the group consisting of C(R*)=C(R®), ethylene, and
cyclopropyl-1,2-ene.
100191] In some embodiments, L is selected from the group consisting of C(R*=C(R®), C=C,
C(O)N(R®), N(R®)C(0), C,-C;-alkylene, CH,O, OCH,, cyclopropyl-1,2-ene, CH;N(RY), N(RM)CHs,
C(O)CH,, and CHC(O).
{00192] In some embodiments, L is selected from the group consisting of C=C, C(O)N(R),
N(R”)C(0), CH,0, OCH,, CH,N(RY), and N(R")CH,.

[00193] In some embodiments, L is a bond. In these embodiments, the compounds of formula (I)
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[00172] In sone enbodinents, R3 is selected fromthe group consisting of
hydr ogen, hydroxy, nethoxy, and halo In sone such enbodi nents, R3 is

sel ect ed woamwies3gr oup consi sting of hydrogen, hydr oxypCratshaxi285and
fluoro I n other such enbodinents, R3 is selected fromthe group consisting
of hydrogen, hydroxy, methoxy, and chloro In yet other such enbodi nents, R3
is selected fromthegroup consisting of hydrogen, hydroxy, nethoxy, and
brono I n further such enbodi nents, Ris selected fromthe group consisting
of hydrogen, hydroxy, nethoxy, and iodo [00173] In sonme enbodinents, R3 is
selected fromthe group consisting of hydrogen, hydroxy, and al kyl oxy In
sone such enbodinents, R3 is selected fromthe group consisting of

hydr ogen, hydroxy, methoxy, and ethoxy [00174] In sonme enbodi nents, R3 is
selected fromthe group consisting of hydrogen, ammo, al kyl, and al kenyl In
sonme such enbodi ments, R3 is selected fromthe group consisting of

hydr ogen, nethylmmggnMgwmggnggyhm and ammo [00175] In some embodi ments, R3
is s hydrogen [00176] In sone enonynentgﬁ R3 is hydroxy [00177] In sone
enbodi nents, R3 is am no [00177] In e enbodi nents, R3 is halo [00179] In
sone enbodinents, R3 is iodo [00180J Y ~qone enbodinents, R3 is al kenyl
[00181] In sone enbodi nents, R3 ist&Phenyl [00182] In sonme enbodi nents, R3

is alkyl [00183] doBq5QREmEHRAL JERAL&R, R3eid k8 and R Lk WiiseulOQIB4] 1 n sone

enbodi nents, R3 i 8. &hddds, hAGIER] o e 2R ERANBM.A RS s al kyl oxy
[00186] In sone enmbodi nents, R5 is nmet hoxy [00187] In some embodi ments, RS

is ethoxy B16 SubstituentL [00188] L is selected fromthe group consisting
of bond, C(RA)=C(R B), CC, C(ONR C) C(O, C -C 2-alkylene, CH20
OCH2, cyclopropyl -1 ,2-ene, CHZN(R £ CH2, C(OCH

(I-L1)

R2

[00195] In some embodiments, L is C=C. In these embodiments, the compounds of formula (I)

correspond in structure to formula I-L2:
R! %

R3
(1-L2) R?

[00196] In some embodiments, L is C(O)N(RC), wherein R is as discussed below. In these
embodiments, the compounds of formula (I) correspond in structure to formula I-L3:
O
R!

(I-L3) R

[00197] In some embodiments, L is N(R")C(O), wherein R is as discussed below. In these
embodiments, the compounds of formuia (I) correspond in structure to formula 1-L4:

RP



and CH2C(O, wherein RA/, RB, Rc , RD, RL, and RM are as di scussed bel ow
[00189] In sone enbodi nents, L is selected fromthe group consisting of
bond, C(RAP2C(0R1BI3s CC, C(ONR ), N(R D C(O, C -C 2-alkyluse@p/osir®, OCH2,
cycl opropyl -1, 2-ene, CH2ZN(R L), and N(R M CH2 [00190 In some enbodi nents,
L is selected fromthe group consisting of C(RL)=C(R B), ethylene, and

cycl opropyl -1 2-ene [001911 In sone enbodinents, L is selected fromthe
group consisting of C(R A=C(RB), CC,C C(ONRO, NNR)YC(O, C-C

2- al kyl ene, CH20O, OCH2, cyclopropyl-1, 2-ene, CH2ZN(R L), N(R M CH2, C(O CH
2, and CH2C(O [00192] In sone enbodinents, L is selected fromthe group
consisting of CC, C(ONRC, NRDC0), CHRO OCH2, CH2ZN(R L), and N(R
M CH2 [00193] In some enbodinments, L is a bond In these enbodi nents, the
conpounds of formula (1)correspond in structure to fornula I-LO [00194] In
sone enbodi nents, is C(RA)-C(R B), wherein RA and RB are as di scussed bel ow

I'n these embodi MERTef m solddEo RIS SuyRE. f RE BlliRenk. Ihd colpQhd £SPOND 1N sStructure

to formula -1 [QQ198) b iSANR SRR TR Sk b P1sChr flniliese embodi ment s,
t he conpounds of formula (I) correspond in structure o fornula I-L2

[00196] In sone embodi rrents,O) N(RO) & pier ey *Re is as discussed
bel ow I n these enbodi nents, tW %rrpounds of 1§ il a (1) correspond in
structure to fornula 1(-,_£5§)[0017] In sone, enbodi ménts, L is N(RD) C(O,
wherein RD is as discussed bel ow I n thése” enbodi ments,- t he conpounds of
formula (1) corrd¥p8hetmqembodiersfctQHOEn they erfoegiments thrgrompoupdsif OYB] | n sone
enbodi nents, L i gor@led@Buugiafimaiaplé n t hese enbodi nents, the conpounds of

formula (1) correspond in structur® f ‘a 1-L5-1 (if L is nethylene)
or 1-L5-2 (if L is ethylene) [00199] sone enbodinents, Lis CHOIn
t hese enbodi nents, the conpounds of a (1) correspond in structure to

formula I-L6 [00200] In sone enbedi nerts, L is OCH2 In these enbodi nents,

the conpounds of o AhAnbdidenCOS IR SDRR ChvdaRenS thl SHpbubl Brodnflaf Or MUl @ 1-17 [00201
)In sonme enbodi MeRLSnd idsruba oG¥cl AR OPYl - 1, 2-ene I n these enbodi nents, the

conpounds of formula (1) correspong i: stg\u/c,gure to fornula I-L8

R
(-L7) R2
[00201] In some embodiments, L is cyclopropyl-1,2-ene. In these embodiments, the compounds of

formula (I) correspond in structure to formuta 1-L8:

Rr! R*
R

(I-L8) R?

[00202] In some embodiments, L is C(H),N(R"). In these embodiments, the compounds of formula
(I) correspond in structure to formula 1-L9:

R - R4
!
RL
R}
(1-1.9)

RZ
j00203] In some embodiments, L is N(RM)C(H)Q. In these embodiments, the compounds of formula
(I) correspond in structure to formula I-L10:
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[00202] In sone enbodinents, L is C(H2N(RL ) In these enbodi nents, the
conpounds of formula (1) correspond in structure to formula 1-L9 [00203] In
sone enbosprmerEi43k is N(RMC(H)j In these enbodi nents, pCnaSecapessaas of
formula (1) correspond in structure to formula | LI J 00204] In some

enbodi ments, Lis C(OCH 2 In these enbodi nents, the conmpounds of fornula
(I') correspond in structure to fornmula I-LI 1 [00205] In sonme enbodi nents,
Lis CHC(O In these enbodi nents, the conmpounds of fornmula (1) correspond
in structure to fornmula 1-L12 Bl 7 Substituents R and R [00206] RA and RB
are independently selected fromthe group consisting of hydrogen, Cl1-C

-al kyl, Cl1- C6-al kyl oxy, C -C8-cycloal kyl, and hal o, wherein the Cl1-C

-al kyl optionally is substituted with one or nore substituents

i ndependently sel ected fromthe group consisting of carboxy, halo, hydroxy,
nitro, oxo, am no, cyano, alkyloxycarbonyl, alkylcarbonyl oxy, alkyl oxy,
carbocyclyl, and heterocyclyl [00207] In some enbodi ments, one of RA and RB
i s hydrogen, and the other is selected fnon1§he group consisting of Cl1-C
-al kyl, Cl1-C -al kyl oxy, C -C8- cyclo. ,~afd hal 0, wherein the

G -Ck, -aIkyI optionally is substitutledith one or nore substituents

i ndependent|y sel ected fromthe group coﬁ5|st|ng of carboxy, hal o, hydroxy,
nitro, oxo, anmo, cyano, aIkonxycarbbnyI al kyl car bonyl oxy, al kyl oxy,

car bocycl yl, andlh@ﬂ@mony@%ymsqOQQWBPmmeQQWBM@wb@dvn@m@éw RA and RB are

i ndependent | y selceetoedhsfunomidirer-igr-oup consi sting of hydrogen, C -C -al kyl,
C, -C 6-al kyl oxy, C3-C8-cycloal kyl, and hFIo [ 00209) In sonme of the above
enbodi ments, RL is hydrogen In ot ker « gr'above enbodi nents, RB is
hydrogen [00210] In some enbodi nent ,e of RA and RB is hydrogen, and the
other is selected fromthe group consfst¥ng of hydrogen, nethyl, nethoxy,
and hal o[ 0021 1] In sone enbodi reht s,x2R i s hydrogen, and RB is sel ected
fromthe group cq@skstondPodensNBIRY0). WTRL RQ%Nents, B pRALBorkuAySOME SUCH

enbodi ments, RB i §.sflifaled dh@Md.he group consisting of nethyl, methoxy,
and fluoro I'n other such embodinents, RB is.selected fromthe group

consi sting of nethyl, methoxy, and o) n yet other such enbodi nents, RB

is selected fromthe group & °

I-L12 R?

BI7. Substituents R* and R,

[00206] R* and R® are independently selected from the group consisting of hydrogen, C,-Ce-alkyl, C;-
Cs-alkyloxy, C;-Cs-cycloalkyl, and halo, wherein:

the C,-Cs-alkyl optionally is substituted with one or more substituents independently selected
from the group consisting of carboxy, halo, hydroxy, nitro, oxo, amino, cyano, alkyloxycarbonyl,
alkylcarbonyloxy, alkyloxy, carbocyclyl, and heterocyclyl.
100207] In some embodiments, one of R* and R is hydrogen, and the other is selected from the group
consisting of C;-C¢-alkyl, C,-Cs-alkyloxy, C;-Cs-cycloalkyl, and halo, wherein:

the C,-Ce-alkyl optionally is substituted with one or more substituents independently selected
from the group consisting of carboxy, halo, hydroxy, nitro, oxo, amino, ¢yano, alkyloxycarbonyl,
alkylcarbonyloxy, alkyloxy, carbocyclyl, and heterocyclyl.
[00208] In some embodiments, R* and R® are independently selected from the group consisting of
hydrogen, C;-C¢-alkyl, C,-Cs-alkyloxy, C;-Cs-cycloalkyl, and halo.
[00209] [n some of the above embodiments, R* is hydrogen. In other of the above embodiments, R®
is hydrogen.
[00210] In some embodiment, one of R* and R® is hydrogen, and the other is selected from the group

consisting of hydrogen, methyl, methoxy, and halo.
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consi sting of nethyl, methoxy, and brono In further such enbodinents, RBis
sel ected fromthe group consisting of nethyl, nethoxy, and iodo In yet
further swohosnmhogdsnents, RB is selected fromthe groupPconseabiossfoof

met hyl , met hoxy, chloro, and fluoro [00212] In sone enbodinents, RBis
hydrogen, and RA is selected fromthe group consisting of nethyl, nethoxy,
and halo In sone such enbodi nents, RAis selected fromthe group consisting
of nmethyl, methoxy, and fluoro In other such enbodi nents, RA is sel ected
fromthe group consisting of nethyl, methoxy, and chloro In yet other such
enbodi nents, RA is selected fromthe group consisting of nethyl, nmethoxy,
and brono In further such enbodi nents, RAis selected fromthe group

consi sting of nethyl, methoxy, and iodo In yet further such enbodi nents, RA
is selected fromthe group consisting of nethyl, nethoxy, chloro, and
fluoro ] Q213) In sone enbodi nents, RA is hydrogen, and RB is hydrogen BI S
Substituent Rc [qu?l;l]ﬁuomgﬁbo&lémﬁl@ls%Eggmdmrlgmctxdtﬂ@xﬁg&@ﬁmmﬁlg&s| sti ng of hydr ogen
and al kyl 1 n sonmg, sueRE PRI HTBRLS embBhenls f* SE8LEGLAH fuf Sife group

COﬂSl st i ng Of hyqifet%gﬁéaloxgglgﬂugmqnbyel sucL Q)%Jmﬁ] RxllsQe]e§eQ% th@é%t]gg!lsmg@t S, Rc is
hydrogen [00216] [, SQIE . eTHOU IERLSrcrtnhsie ALkl roh B 39T _SUCh enbodi ment s,
Rc is net hyl B19 §Hp§£flm yl%tttoxﬁnibgrg ﬂlel.herBQerlxb§dlm§n§ R lgsjlblgtji fr Jtﬁ%m t he gr OUp

COﬂSl Stl ng Of hycr;.oup nmst_mgo'?methqm )! alldQdoslgmrtérq&nmgmgsq{”ggpcte(‘?ﬁom RD I S Sel ect ed
fromthe group cqngistin 08m QLo gumgpg net hyl [00218] In sone

enbOdI ment S, RD I[&Zl an an%qrc]lmtygg 1s]h9 ge! Qxdl%%se%ctegmgglog@ms;sé ofRD I S al kyl I'n
some such enbOd py me’thOX)RthalS In some sué{\ emb%lm nis, R 1S séectedtfrl%nq}ngrou co 1s %fzo] RL is

sel ected fromt he elfLB( an9 uoro notllc 59:: € “159??:9 tom Toup ¢ nsnsm !
C C6- al kyl OXy’ ml% eth xy gchlor InyXotHerhsu%eram?'men f ’thcg p (h &1 C6- al kyl

Optl Onal l y I S SU on51stm80 meth .In rthersuchembodments I llsslé{ecte from Lendependent l y

sel ected fromthe 9 oxy, mtro, oxo,
am no, ¢ y ano, al @ cons1s néo eth thoxy, o 0 In ye rther suc e(n)ﬂ;gg}mentsalf is S€ c(t)e()*](fi}) car bOC y c | y |
€ group %ns:stmg of methoxy, chl¥ro, an t{uoro ! ! !

and heterocyclyl
y y [00213] In some embodlments, R* is hydrogen, and R® is hydrogen.

ts, 15 eece{I‘f m the ou

BI8. Substituent R°.
[00214] R is selected from the group consisting of hydrogen and alkyl. In some such embodiments,
RE is selected from the group consisting of hydrogen and methy].
[00215] In some embodiments, R is hydrogen.

[00216] In some embodiments, R is alkyl. In some such embodiments, R is methyl.

BI19. Substituent R”.
[00217] 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,
[00218] In some embodiments, R® is hydrogen.

[00219] In some embodiments, R is alkyl. In some such embodiments, R is methyl.

B20. Substituent R".

[00220] R" is selected from the group consisting of hydrogen, C,-Cg-alkyl, C,-C¢-alkyloxy, C;-Cy-
cycloalkyl, 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, amino, cyano, alkyloxycarbonyl,
alkylcarbonyloxy, alkyloxy, carbocyclyl, and heterocyclyl.
[00221]In some embodiments, R" is selected from the group consisting of hydrogen, C,-Cs-alkyl, C;-
Cg-alkyloxy, C3-Cy-cycloalkyl, and halo.
{00222] In some embodiments, R" is selected from the group consisting of hydrogen, C,-Cs-atkyl, C,-
Cg-alkyloxy, and halo, wherein:

the C,-Cq-alkyl optionally is substituted with one or more substituents independently selected
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[00221] In sone enbodi ments, RL is selected fromthe group consisting of
hydr ogen, C,-C6-al kyl, C - C <i-al kyl oxy, C -C3-cycloal kyl, and hal o
[00222] Iwo=omeriessbodi nents, RL is selected fromthe greap/usensioztssmg of
hydr ogen, Cl-C6-al kyl, Cl- C -al kyloxy, and hal o, wherein the Cl-C6-al kyl
optionally is substituted wwth one or nore substituents independently

sel ectedfromthe group consisting of carboxy, halo, hydroxy, nitro, oxo,

am no, cyano, al kyl oxycarbopyl, alkyl carbonyl oxy, al kyl oxy, carbocyclyl,
and heterocyclyl [00223) In some enbodinents, RL is selected fromthe group
consi sting of hydrogen, C -C6-alkyl, C C6-al kyloxy, and halo. [00224] In
sone of the above enbodinents, RL is halo In sone such enbodi nents, the
halo is fluoro. In other such enbodinments, the halo is chloro. In yet other
such enbodi nents, the halo is brono In further such enbodi nents, the halo
is iodo. [00225] In sone of the above enbodi nents, RL is hydrogen. [00226]

In sonme of the aQQM fie gﬁmgﬁthmmo& halﬂydrc’xysmtrglxo gﬁno @a%%ll(y‘loxy{ax@(gg 2 7] In some of the
above enbodi nent s, Blonlos, aloy! @Jk%h&é%mﬂ821 Substituent R' [00228] RM s

sel ected fromt h%ogsmme emmtssms e &om pagmpgugm of thanopelre i),

C, - 06-al kyl oxy, (3;68; .e¥6l oal kyl, and hal'o, wherein. the Cl-C'-al kyl
optional 1y s SURSLkyf, UG Wik Do, R iDL 8mliPS L HERSS, f ndependent iy
sel ected fromthe, oq,rQsﬁ&s&he&%&,&mtmm%cmomm%ymJ;;@ms?ems,mm, Xy, nitro, oxo,

am no, cyano, alkyl ox )]y le“%waxsggr bonyl oxy, al kyl oxy, carbocyclyl,
Ky ¥§§5 Wﬂm ) iments, RMis selected fromthe

and het er OCyC| yl nso € theabovee 1ments ro en

group conS|st|ngl82ﬂ % mtg%O RmnymM C, - C6-al kyl oxy,

C3- C8- cycl oal kyl ' 1005} Qmﬁwtmm mm J % Qe enbodlnents RMis selected
fromthe group conS|st|n rogen " i , C - C6 al kyl oxy, and

hal o, wherein: the G - C6- aIkyI opﬂ?bﬁﬁWWyfls substltuted with one or nore
substituents i nddfyBHBEitis franghe gsqun cenglstine pftydrpeentfisCogllob B -4komst§t i ng of car boxy,
hal o, hydroxy, nictcldy!*di,*<gim no, cyano, al kyl oxycarbonyl,
al kyl car bonyl oxy, al fkef-Gxy! orticwelly voetuet it one ogrrd subyésdentsindyesyenflyydected
from the group consisting of carboxy, halo, hydroxy, nitro, oxo, amino, cyano, alkyloxycarbonyl,
alkylcarbonyloxy, alkyloxy, carbocyclyl, and heterocyclyl.
|00229] In some embodiments, R™ is selected from the group consisting of hydrogen, C,-Cs-alkyl, C,-
Cgalkyloxy, C;-Cg-cycloalkyl, and halo.
100230] In some embodiments, R™ is selected from the group consisting of hydrogen, C,-Cs-alkyl, C,-
Cs-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, amino, cyano, alkyloxycarbonyl,
alkylcarbonyloxy, alkyloxy, carbocyclyl, and heterocyclyl.
[00231] In some embodiments, R™ is selected from the group consisting of hydrogen, C,-Ce-atky], C-
C¢-alkyloxy, and halo.
[00232]In some of the above embodiments, R™ is halo. In some such embodiments, the halo is
fluoro. 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.
[00233] In some of the above embodiments, R™ is hydrogen.
[00234} In some of the above embodiments, R™ is C,;-Cs-alkyl.
[00235] In some of the above embodiments, R™ is C,-Cs-alkyloxy.

B22. Substituent R°.
[00236] R® is selected from the group consisting of C;-Cg-carbocyclyl, 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¥, RF,
RE R, R", R’, and R¥, wherein R, RY, R%, R", R, R’, and R¥ are as described below. In some
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[00231 1In sone enbodi ments, RMis selected fromthe group consisting of
hydr ogen, Cl-C6-al kyl, Cl- C -al kyloxy, and halo. [00232] In sone of the
above enbwoizoentis436RM i s hal 0. 1 n sone such enbodi nent s pcrhis2éaloesses
fluoro. In other such enbodi nents, the halo is chloro. In yet other such
enbodi nents, the halo is bronmo. In further such enbodinents, the halo is

i odo [00233) In sone of the above enbodi nents, RMis hydrogen. [00234] In
sonme of the above enbodi nents, RMis C, -C6-al kyl [00235] In sone of the
above enbodi nents, RMis C -C -al kyl oxy B22 Substituent R4 [00236] R4 is
selected fromthe group consisting of C5-C6-carbocyclyl, 5-6-nenbered

het erocycl yl, fused 2-ring carbocyclyl, and fused 2-ring heterocyclyl,
wherein each such substituent optionally is substituted with one or nore
substituents independently selected fromthe group consisting of RE, RF, Rc
, RH Rl, R, and Rk, wherein RE, RF, Rc , RH, Rl, RJ, and Rk are as
described bel ow. | 30RRSHC, SRRAAISBIRM b ned Ry GRa SGing GREBRGYCI VI

5- 6-menber ed het §LQeYelMbeyey bt fstidiea PNGher CALREYR Y b, BRGah, HEed 2- png

het er OCyC| yl are anQoLred%e%Qélel, &sultz-ﬁ calb&ycg,tanl%gedér“ pero%r@@&?edn!b%gtwﬁm t he

C5- C6- car bocycl yl e Qe RRELGonidEE & ROEXE kY ko re LS ugrldng car bocyclyl, and
fused 2-png het erQexelyl. A SudMRSE Al ol AUBRLLE HEL el ected from
t he gr OUp consli St2|-ri1r;I QetepoiyclyRsEe’subsBute’d with bstﬁﬂt selelg\:gdfrom%! grou m\gst’ g0 Rl,ﬁi' lp,t her SUCh
embodi ment s, Ne s i G AARCKEIN 02 OARIRCL Sl eatﬂgorcy%?xgily! , fused 2-png
car bOCyC| yl ! and rmgl'!:sb%c?clyga_npﬁgﬁ 2-ringlﬂtier§rcl)‘c9:EIXrgsul&itutedau!‘ithea st%sldt e§1r_-t'r org ge W a

th
substituent sel ected, LlOMLRG, B Q4D LONSLSLI 0. OLply K- RL, RJ , and Rk
S, ( 5 o-enbered heterocyclyl,

In other such e I’Tbm(gm Iere e@%bo%dlyl, ftus %- 'nC§a;bo cl%l,aeirra.d. u(s)eg Xrﬁgéx%ieg]@yal)é are Csv.ibsn]

fused 2- nng carbqcyc a sed 2-ring / e substituted
with a substit uert SEIEe s mibl%g"ogp)(con%l e el So2S R n
=0 USH N, 6ar é} C Iaﬂ a

. bered 5 = Iyl
other such enbodifEATS “TRE ¢ 8. E&r , “Eefbefed heterocyclyl,
substituted with R’. In yet other such embo _ems the CsCo-carbocyclyl, 5-6- emr

fused 2-png carbocychyl,  an NG et erocy eVl ™are substituted with
a substi tuent sel&ePal Y M TRE PP Ui ERE Rl TG 800 R I n ot her such
enbodi nents, the T Mg hEEV Ty T BB e Er Bl el elScytl yI, fused 2-png
carbocycl yl, and ‘FUS8E" 2UDHG et P8 EY ey R e G ™t iifed with RI In yet

ot her such enbodi“ﬁt@ﬂ?yéf"”fsﬁé' iy @R PREE A Y1 BB HEIEr ed het er ocycl yl
fused 2-ring car BEEGErYr e HAEEUSel 2 gy Het &roty YT aré substituted with
two substituents THEIEPEAGEIETYSErECttd B HE“Yr ol t¥Hsi sting of RE,

RF, RG, RH, Rl, Rﬂsut,astitlgﬁ\a'th m(subftﬁems independently selected from the group consisting of R, R", and

R’. In yet other such embodiments, the Cs-Cg-carbocyclyl, 5-6-membered heterocyclyl, fused 2-ring

(<]

carbocyclyl, and fused 2-ring heterocyclyl are substituted with two substituents independently
selected from the group consisting of RF and R’. In further such embodiments, the Cs-Cg-carbocyclyl,
5-6-membered heterocyclyl, fused 2-ring carbocyclyl, and fused 2-ring heterocyclyl are substituted
with three substituents independently selected from the group consisting of R, R, R%, R" R, R’,
and R¥. In further such embodiments, the Cs-Cg-carbocyclyl, 5-6-membered heterocyclyl, fused 2-
ring carbocyclyl, and fused 2-ring heterocyclyl are substituted with three substituents independentty
selected from the group consisting of RE, RF, R', R’, and R¥. In further such embodiments, the Cs-
Ce-carbocyclyl, 5-6-membered heterocyclyl, fused 2-ring carbocyclyl, and fused 2-ring heterocyclyl
are substituted with three substituents independently selected from the group consisting of RE, Rf, and
R’. In further such embodiments, the Cs-Cq-carbocyclyl, 5-6-membered heterocyclyl, fused 2-ring
carbocyclyl, and fused 2-ring heterocycly! are substituted with three substituents independently
selected from the group consisting of RF and R'. In further such embodiments, the Cs-Cs-carbocyclyl,
5-6-membered heterocyclyl, fused 2-ring carbocyclyl, and fused 2-ring heterocyclyl are substituted
with one, two, or three substituents independently selected from the group consisting of RE, R, RS,
R", R, R’, and R¥. In further such embodiments, the Cs-Ce-carbocyclyl, 5-6-membered heterocyclyl,

fused 2-ring carbocyclyl, and fused 2-ring heterocycly! are substituted with one, two, or three
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yet other such enbodi nents, the C5-C6-carbocyclyl, 5-6-nmenbered

het erocycl yl, fused 2-png carbocyclyl, and fused 2-png heterocyclyl are
substi t utwo 2eioth14360 substituents independently sel ect e#Crruseomioessge oup
consisting of RE, RF, Rl, RJ , and Rk In yet other such enbodi nents, the
C5- C6-carbocyclyl, 5-6-nmenbered heterocyclyl, fused 2-nng carbocyclyl and
fused 2-png heterocyclyl are substituted with two substituents

i ndependently selected fromthe group consisting of RE, RF, and RJ In yet
ot her such enbodi nents, the C5-C6-carbocyclyl, 5-6-nenbered heterocyclyl,
fused 2-nng carbocyclyl, and fused 2-png heterocyclyl are substituted with
two substituents independently selected fromthe group consisting of RF and
RJ In further such enbodi ments, the C5-C6-carbocyclyl, 5-6-nenbered

het erocyclyl, fused 2-ring carbocyclyl, and fused 2-nng heterocyclyl are
substituted with three substituents independently selected fromthe group

consi st ng of RE1 subBFents lﬁgaendenﬂﬂ_'ecteﬁ-lm theF\)'oup coélgggom( R* ﬂ R.ﬁ ulﬁ ﬁxhlﬁfurth§UCh enbodi nent S,
the C5- C6- car bocysﬁ:L%Lodlmeﬁs t@eCs Cm@;cﬁq hl%geﬁlgtgééﬁlLIMJsed2 n%%rﬁ;@clﬁand png car bOCyC| yl
and fused 2-ring Rt e ACYELYL waRE: vﬁmestw & t S LMl S Rag UDSt i tuent s

i ndependent |y selggtd p&&Q&%hb%F959%9mﬁ9ﬁ§&®khQQmeQc odis Rl R, and Rk
I'n further such enhadli RIS, fdafne Qﬁocyc&: aia AT DRGH Gy Yoh are 57z PRTOET €d
heterocyclyl, fus %@mﬂ@%&ﬁ(&%&(a&h% 1eued§o';1,q1e Jroup%ﬁgstlr@ofgﬂﬂ rheterocyclyl are
SUbSt I tut ed Wi t h IEG%I__[E%m l%%r&em Iy selgcéd 0 e%r@%coﬁsx ing o C¥C %a?ooc?ﬁla%gﬁf romt he gr OUp

consi sti ng of ! memberéd eell:(}cycl herem each sucgsu %ntopn)nclylss bsty gf w1t oneormo the G-C
-carbocyclyl, 5-6- 'het i

e
h | rbg? uents mdepen entl{ selecteJ frongMe gmu¥ oﬁsmngo I{M]{gRJ chycljyl S’nd r used
2- png eter OCyC y mesuchembodlm the 5- scgbocycy an ¥mm e ocycl%ar notsu@s' te% In epen ent y
selected fromt hq oup conglmé Csc%mg N such

5-6- me ered et]aoc)ﬁlyl are substn

embodi
enbOdI rrent S t he a-su S tu tse:E)g) o%t eg}{) conststm of S I@rln tétgl yl f used 2- png
car bOCyC| yl and v?llij ments 19&32 =C %oc cl rﬁ}l-é: en\{ ed eteroc § e sul stltutelalmg Wit h one, tV\D or
nae eritTy sef ect é th

tRI;r egCSUbSR}_ll t léint 1tuentsmdp nﬁr(tly electe fromt{l ﬁrouf;monstsm o) R OUQ{ (fonS| st I ng Of RE

Cs- Q car bocycl y], f“"?”%“""’r‘?%"ﬁ%eé‘s ‘&cf HETErgey & mel“be'edhm?éd";”z,s“ Sﬁ'ﬁe"w'ﬁr bocycl yl, and
fused 2-png het ert 9 %‘l el st P ﬂigé?ﬂ’ °W’“ﬂ“ﬁ°“§m“e“

threesubstltuents i’ %ﬁﬁ@ﬂ?? m?%?é@?%:wfﬁﬁﬂWFﬁﬁm3W8hﬁ conS|st|ng of RE,
RF, Rl, RJ, and RE*'H wf"'li’r“’t“l”i’é’?*’% HER-epbE YT etitd o e e T car bocycl yi |

5- 6- menber ed heté?&cgcTy1 #ifsed 2-nng carbocyclyl, and fused 2-png

het erocycl yl are '"YHBREPEUEEY W tsﬁctfﬁﬁ’““‘yf SRignatty S““t*ﬁ]”@é“%ﬂ"ﬁst i tuents

i ndependent | y sel&ttagermiHy e g Bape B R’k B RERR®  and RJ In
further such enbd® iR fAToYiments el Eesaropey ﬁﬁﬂ&&?%ﬂ?@““%““ﬂ“ﬁ%ﬁﬁéred

het er ocycl ylI , fu§éﬁm?“ﬂFﬂﬁ“@é?%ﬁﬁ?&??*ﬂw%ﬁ&“*ﬂ@@ﬁmﬂﬁﬁﬂbRﬁé?erocyclyI are
substituted MAth‘bﬁe““%dﬁ““@ﬁ“?ﬁ?@%mﬁﬁﬁé%PPﬁ@HF@“WWﬂ@b@ﬁdentIy sel ect ed
fromthe group Cdﬁgll‘ugtf 1I1dﬂ)gdeﬁlf' sel%d frgﬁﬁg%consmmg of R, RF, RS, RY, R\, R, and R¥. In

further such embodiments, the Cs-Cq-carbocyclyl is substituted with three substituents independently
selected from the group consisting of RE, RY, R®, R, R', R, and R¥. In further such embodiments,

:Er_)

the Cs-Cg-carbocyelyl is substituted with one, two, or three substituents independently selected from
the group consisting of RE, R, RG, R", R', R“', and RX.

[00239] In some embodiments, R* is 5-6-membered heterocyclyl optionally substituted with one or
more substituents independently selected from the group consisting of RE, RF, RS, RY R, R’, and
R¥. In some such embodiments, the 5-6-membered heterocyclyl is not substituted. In other such
embodiments, the 5-6-membered heterocyclyl is substituted with a substituent selected from the group
consisting of RE, RF, RS, R", R', R’, and R¥. In yet other such embodiments, the 5-6-membered
heterocyclyl is substituted with two substituents independently selected from the group consisting of
R, RY, R®, RY, R, R’, and R¥. In further such embodiments, the 5-6-membered heterocyclyl is

substituted with three substituents independently selected from the group consisting of RE, RF, RE,
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[00237] In sonme enbodi ments, R4 is selected fromthe group consisting of
Cs-C -carbocyclyl and 5-6- nenbered heterocyclyl, wherein each such
substituewD 20mitossal |y is substituted with one or nore PabaiSRe10ALESE0

i ndependently selected fromthe group consisting of RE,(, RF, RG RH, Rl, RJ,
and Rk In sone such enbodi nents, the C5-C6-carbocyclyl and 5-6-nenbered
het erocyclyl are not substituted In other such enbodi nents, the C3-C
-carbocyclyl and 5-6-nenbered heterocyclyl are substituted with a
substituent selected fromthe group consisting of RE, RF, RG RH, Rl, RJ,
and Rk In yet other such enbodi nents, the C5-C -carbocyclyl and

5- 6- nenbered heterocyclyl are substituted with two substituents

i ndependently selected fromthe group consisting of RE, RF, RG RH, Rl, RJ,
and Rk In further such enbodi nents, the C5-C6-carbocyclyl and 5-6-nenbered
het erocyclyl are substituted with three substituents independently sel ected
fromthe group Cq{i',Sli, ﬁ',taildmg Ian]crtheJ%Eh em 1ment8g’y5-6-ﬂﬁlberememc)m is su@tﬂﬁidvak In further such
enbodi ments, the {5: Gk ARG EbNan,3NEed Bl FRIDELSH DRI ROCYCl Y| are
substituted with @ge, gkwo, or three substituents independently selected

fr omt he gr OUp Cq“ﬁb ﬁgoln&gbo&?rIentJ%Ers selBFd fmmgmwnsmﬁjof fusB; nn@&gocy% [00238] I n sone
enbodi ments, R4 g (o g;gams;ow%m Lo QR DR MRS Lsbh €0 Wi th one or
more substituents J&Qﬁ&%ﬂ&i&ﬁ& YeteRE kR Gl S0 ool b8 RERORR GONSI Sting of RE,
RF RG’ RH Rl Rtl’ ns@negucthKbodllmentSQhQH%d 2§1}tégar oc%ryrlQnQQL eJEang he§ei'ocy£l)h¢en(§5 C6- car bOCyC| yl
i S not SUbSt It Ut ngStllthi QEthcr%uche%blé&:rnmsqmg) rljr‘lgf%e@btoc%c’lyl mged Zc;ﬁg hete%@ycl)q ar bOCyC| yl i S
substituted with agsuamwﬁ,;sqsl:\;mséegid@o%§goupcgns.sm b Qe QUR. EQDST Sting of RE
RF RG’ RH Rl l?(l In yetatme sucB!:(u lmem.y ge fuseg nn carbocyH dfustg% rmg Aeterocycgllar t he

C5 CG car bOCyC| yl bsm%tedsw E2wosu|bs 1tuentsm epe\rlx\éen lysel%ﬂx grosut I tsnslfler}tksﬁllﬂaqependent l y

selected fromt 1) 0 , and Rk In
further such enbohgtfoc lar ]n;:tnu‘:b:li:]? th three su ::uth:sf:e 5% t:arse c[:zﬁ::thiedi\bncégs!st uted with three
substituents |nde[i:)R Srde et,]l him ersu embodl é grolip cér' Onsl ” fng of RE, RF,
RG’ RH Rl RJ ZRFsﬁhIh Hurr ll}.'ttt thone two b: rIet eg dent] elected - C6- car bOCyC| yl

i s substituted vwﬁs'fﬁi ORE, "TWO, S'"ei °”f5eef“ ; “e"s"‘f'g’“ idepéndent | y sel ect ed
fromthe group conS| and Rk [00239] In
sone enbodi nent s, R4 °Ee m%'"e'ﬁseknbfésf’d ezﬂngﬁ”bf°§llyl °p“°"a“Is" m"ted“‘t’ﬂi Rty substituted
with one or nore S%"ﬁ‘B?‘f TPEmY S HaRpenaentiry "g fa?dd‘m't he group

consi sting of RF,*TRE pggmengie hspdg- "“gF?ﬁ""’ydélﬁ&"‘W““f%‘“%‘?ﬁﬁ'éheé‘?j’ii'i‘fmsenbodl nments, the
5- 6- menber ed het &F BEETAYY B LB PG Sy SernerLeit enbodi ment s, t he
5-6- menber ed het éF-8ccF 1'% BT P EdE- it Ae TSty £ uent sel ected from

t he g rou p substituted with two substituents independently selected from the group consisting of R¥, R, RY,

':r‘

the §1:toup consxstl(rﬁ:of £

R, R’, and R¥. In further such embodiments, the fused 2-ring carbocyclyl is substituted with three
substituents independently selected from the group consisting of RE RF, RS, R, R, R’ and RX. In
further such embodiments, the fused 2-ring carbocyclyl is substituted with one, two, or three
substituents independently selected from the group consisting of R%, RY, RS, R® R, R, and RX.
100242} In some embodiments, R is fused 2-ring 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 fused 2-ring heterocycly! is not substituted. In other such embodiments,
the fused 2-ring heterocyclyl is substituted with a substituent selected from the group consisting of
RE, R, R RY, R', R’, and R¥. In yet other such embodiments, the fused 2-ring heterocyclyl is
substituted with two substituents independently selected from the group consisting of RE, RF, RS, RY,
R', R’, and R*. In further such embodiments, the fused 2-ring heterocyclyl is substituted with three
substituents independently selected from the group consisting of RF, R", R R¥, R', R’, and R¥. In
further such embodiments, the fused 2-ring heterocyclyl is substituted with one, two, or three
substituents independently selected from the group consisting of RE, RF, RS, R, R, R’, and R®.
[00243} In some of the above embodiments, the optionally substituted Cs-Ce-carbocyclyl is selected
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consisting of REfL RF, RG RH, Rl, RJ, and Rk In yet other such enbodi nents,
the 5-6-nenbered heterocyclyl is substituted with two substituents

i ndependewol2zgigalsset ed from the group consisting of RE, PRF/USRG)/ORIS0 RL, RJ,
and Rk In further such enbodi nents, the 5-6-nmenbered heterocyclyl is
substituted with three substituents independently selected fromthe group
consisting of R, RF, RGRH Rl, RJ, and Rk In further such enbodi nents, the
5-6-menbered heterocyclyl is substituted with one, two, or three
substituents independently selected fromthe group consisting of RE, RF, Rc
, RB, R1, RJ, and Rk [00240] In some enbodinents, R4 is selected fromthe
group consisting of fused 2-png carbocyclyl and fused 2-png heterocyclyl,
wherein each such substituent optionally is substituted with one or nore
substituents independently selected fromthe group consisting of RE, RF,

RG RH, R1, RJ, and Rk In sone such enbodi nents, the fused 2-png

car bOCyC| yl and fﬂU&&e@r %coﬁslstﬂ&f&%&etﬁ}r 99¥&th cycl@pgngdlenwzycldﬁekwg'zwh&m ed In other such
enbOdI ment S, t he cI'cHl%)g(GLnyZanpﬁegyl %@JmpchGé{nngM nts, @l&glorrall;,§x§gutegc -@ng het er OCyC| yl are
substituted with g substituent selected fromthe group consisting of RE
RF, RG RH RL, Ry, Inﬁsﬂeq)ftﬁla(omje Dovofiibis, QioEl.ﬁJ;uy sheh erhodimrnd s, the fused 2-png
car bocycl yl and fHRE %xa,QpQQ,fJ} 'ﬁIb(chl(y-]&:}éIGd Ydiopd chm%!sﬂpr,?ntahdk}al;pgﬂmem th two
SRquS}?:ﬁt UeRQt SRhndEiﬂggl euQFo n)é boVe .huum.e‘ﬁgth o nQnm,Up e, 9;4930&09} .St ng (2)f RE, RF,

cal CyC xam es o1 Lg-CarboCyclyls inc. € cyclohe. CYClol oheXadr anldse -nng
car bocycl yl and fr?yg 5 ﬁﬁg tergcf% i? 5?elgggé§?ﬁu€gﬁ with three
substituents ind ent se d.f Lol e group consisting of RE, RF,
RG, RH Rl RJ gga%tqgkom olftyefbove%nﬁo%lmen th Flt mﬁ‘] Dgut 9;—6118) %geb]y y?F d 2. png
car bOCyC| yl and f he ltetra.h dro rro l rrolm rroli l‘lilJFOXaCZiOlW th one, two, or
three substituents”iide Ent1y-Se fluuo;n.wi$%gﬁau Poup consi sting of RE,
RF, Rc, RH R, thlazof llsottcljlazlvf?nk ttldd;tl? inyl, isothiazolidinyl, mﬁ?azol 1, imidazolidinyl, ﬁ% 4 1s fused 2- nng
car bocycl yl optlonaIVy 1 1 th?ﬁ ﬂyyg% oq or lnpréxgmﬁﬁtltuents
i ndependent |y sel®®¢t &d "y?zf“l“r‘ﬁ %’“h ‘°lylg°’“‘ ap” é“@‘ﬁh S ‘:‘°ﬁl “dW li—‘él‘—‘f”RF R RH R, RJ,
and Rk In some sut ”%yﬁﬁ%ﬁ"hyh%‘ﬁif“?y Kl °h’f‘;'tf %dé‘”:’%‘a ‘(‘3’“32? 5‘81{31‘ MYyl is not
substituted In ot fEPPEY I EREEiPHERE rropRE R S hig“BAr bocycl yl i s
substituted with EUEEER} PHERE PORI B TR HEP RGO Rbnsi sti ng of RE,
RF, RG RH RI1, RFE™ARY R HVEr-pt FEPsuten" Srbodiiante™ t he fused 2-png
carbocyclyl is suUBLEtdREefih riiErelmder dureirneeisrint |y sel ect ed
fromthe group cdH&™ et ﬁmﬂwmﬁﬁmmﬁP““ﬁB?“RH Rl, RJ, and Rk In further such
embodi nents, the 1By PEFBHE PP PEE TR h t hr ee
substituents i ndepEntd Py WEEF@E?@Hh*VHW?FW@“@PUU%“@WnS|st|ng of RE, RF,

RG: RH Rl RJ , d&mﬁ“R}Q te}raﬁ'drofuranyl thiophenyl (thiofuranyl), dihydrothiophenyl, tetrahydrothiophenyl,
pyrrolyl, pyrrolinyl, pyrrolidinyl, oxazolyl, dihydrooxazolyl, isoxazolyl, dihydroisoxazolyl,

-.3

"_"..

n.

|
se ected f 0"2 oup co 1st1 o furan dro urm§Qe&mﬁg mn% ”tht'
(t 1ofurany )ﬁ

(

oxazolidinyl, isoxazolidinyl, thiazolyl, isothiazolyl, thiazolinyl, isothiazolinyl, thiazolidinyl,
isothiazolidinyl, imidazolyl, imidazolidinyl, pyrazolyl, pyrazolinyl, pyrazolidinyl, oxathiolyl,
oxathiolanyl, triazolyl, oxadiazolyl, furazanyl, tetrazolyl, oxatriazolyl, dioxazolyl, oxathiazolyl,
oxathiazolidinyl, dihydrooxadiazolyl, and dioxazolidinyl.

[00248] In other of the above embodiments, the optionally substituted 5-6-membered-heterocycly! is
6-membered heterocyclyl. Examples of 6-membered heterocyclyls include pyranyl, dihydropyranyl,
tetrahydropyranyl, pyridinyl, dihydropyridinyl, tetrahydropyridinyl, piperidinyl, diazinyl, pyrazinyl,
pyridazinyl, pyrimidinyl, dihydropyrazinyl, tetrahydropyrazinyl, piperazinyl, triazinyl,
dihydrotriazinyl, tetrahydrotriazinyl, triazinanyl, oxazinyl, dihydrooxazinyl, morpholinyl,
oxathiazinyl, dihydrooxathiazinyl, oxathiazinanyl, oxadiazinyl, dihydrooxadiazinyl, oxadiazinanyl,
thiopyranyl, dihydrothiopyranyl, and tetrahydrothiopyranyl.

[00249] In some of the above embodiments, the optionally substituted fused 2-ring carbocyclyl is
selected from the group consisting of naphthalenyl, dihydronaphthalenyl, tetrahydronaphthalenyl,
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further such enbodi nents, the fused 2-png carbocyclyl is substituted with
one, two, or three substituents independently selected fromthe group
consi sti nyoah10REI43RF, RG, RH, R1, RJ , and Rk [00242] | mrCIarseoienissdé nent s,
R4 is fused 2-nng heterocyclyl optionally substituted with one or nore
substituents independently selected fromthe group consisting of RE, RF,
RG RH Rl, RJ , and Rk In sone such enbodi nents, the fused 2-png

het erocyclyl is not substituted In other such enbodi nents, the fused 2-png
het erocyclyl is substituted with a substituent selected fromthe group
consisting of RE, Rl, RG RH, Rl, RJ, and Rk In yet other such enbodi nents,
the fused 2-ppg heterocyclyl is substituted with two substituents

i ndependently selected fromthe group consisting of RE, RF, RG RH, Rl RJ]
and Rk In further such enbodi nents, the fused 2-png heterocyclyl is
substituted with three substituents independently selected fromthe group
consi sting of RE, ;. RfaronfRiieny RclanyafSthpntrdRib, dc@idebnbRiaichyNindedil dnfdaeiCh embodi ment s,
the fused 2-nng h.g{ah%ros?&,xl%wdmmdgyl SHOSH bbb St Lol QY Boperhi iR 1n OF  three

substi tuents i ndeRendeRids 380GkS Mk QR Sl HURCORWSt i Ng of RE, RF,
RG’ RH Rl R'J QQ o@%ﬂn ) Q{gtﬁ'ﬁﬁf a.\ldGihy&Qngyl %fsomt Jacﬁ en@ggéﬁg thgzgtprglgl ment S, t he

0 pt i onal | y Su bSt ! b%&tgquse rmgcggboggyll. anthy inylyIL otﬂer%uch%rﬁtjoa%rg&sqgt rloQaliD the g rou p
COﬂSl st I ng Of CyC i} tedr;luseyiringcar og):/clypp r(li n¥] 1 fux% suche o%tgéélll CyC| Ohexyl
henyl Tn sone suc odlnents t he

bs
CyC| Ohexenyl CyC[‘ q ------ segi rm%’boéyc]y is i enQ eny

Optl onal | y SUbSt | Eﬂgglﬁsome the above € rno 1memygeb¥t1on.al, substQu gtnsxn%p ergcfll&ll In some Of the

above errbodlrrentsltedfro m Agn |y substi car ocycIyI is Co-

car bocycl yl Exanp car%ocyclyls |nclude cyclopeptyl cycl opent enyl
and cyclopentadlenyle' I n ot hef he abo% odkments t he
optionally substitut ng_ carbo Tﬁ%@ ?& yc'yl Exanpl es of

C6- car bocycl yl s |nd%u 'cyélohexy xenyl , chl\hexadlenyI and

phenyl [00246] In sone of™ he above em$8ti ment s, t h® optional |y substit ut ed
5- 6- nenber ed- heterocys I WQ selected fr¢«nthe gro-- ﬁ§|st|ng of furanyl,

di hydr of ur anyl , te rofu any] h|o ran; )
dlhydrothlophenyl t tr th| -,rrol robwnyl, pyrrolidnyl,
oxazol yl, dlhydrooxazohM X'Slsoxazo yl “mﬂlhydr0| xazol¢ oxazol i dnyl ,
isoxazolidlnyl thlazolyl |sdth|azolyl thiazollnyf |sothiazolinyl
t hi azohdi nyl Isothhgz | i |, Imda | m dazahdi pyrazol yl ,
pyrazol myl, pyrazol iidi nyi o{at hi ol"iy hi ol -.@ pag}fl yl, oxadi azol yl ,
furazanyl, tetrazqk , atpazol¥%g\g| xazol yl , o hiazobyl ,
oxat hi azohdi nyl di ydﬁ%oxdﬁiazoly ; di"gxazohdnyl, pywwanyl,
/l\ixu x47 I/ X5'\|)|(50 XlS; X54\ X355
: 49 < /
X4° x43 ¥ 46 \X“/ X ‘:"L,,J\ x52
(H10) (H11) Wiz
. st\ X69 /X64\ /XEZ\
7 X63 X68
1 D —§<\/\[ || —E{I ||
j’[,, s XY \xf:l xe X85 \xss X7
(H13) (H14) (H15)
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di hydropyranyl, tetrahydropyranyl, pyndnyl, dihydropypdinyl,

t et rahydr opypdi nyl, piperidnyl, diazinyl, pyraznyl, pypdazinyl,

pyri m di nyb20tvihyadsopyr azi nyl, tetrahydropyrazi nyl, pipecadiseylo/028566 azi nyl ,
di hydrotriazinyl, tetrahydrotriaznyl, tpazinanyl, oxazinyl,

di hydr ooxazi nyl, norpholinyl, oxathiazinyl, dihydrooxathiazinyl,

oxat hi azi nanyl, oxadi azi nyl, di hydrooxadi azi nyl, oxadi azi nanyl,

t hi opyranyl, di hydrothiopyranyl, and tetrahydrothiopyranyl [00247] In sone
of the above enbodi nents, the optionally substituted

5- 6- menber ed- heterocyclyl is 5-nmenbered heterocyclyl Exanples of such
5-menber ed heterocyclyl include furanyl, dihydrofuranyl, tetrahydrofuranyl,
t hi ophenyl (thiofuranyl), dihydrothiophenyl, tetrahydrothiophenyl,
pyrrolyl, pyrrolinyl, pyrrolidnyl, oxazolyl, dihydrooxazolyl, isoxazolyl,

di hydr oi soxazol yl, oxazolldnyl i soxazol i di nyl, thiazonI i sot hi azol yl ,
t hi azoli nyl, |soth|aznd n thIaZO|hdln, Isot azol i dlnyl i m dazol yl,
| mi dazohdi nyl, pyraz pﬂfazoL 74 0|Id| o *thlolyl
oxat hi ol anyl, triazd oxadi azoty ynyI Z .16Iyl oxatnazolyl,
di oxazol yl, oxat hi‘azol'yl , “0xat hi azoh o|hydrooxadmazo£yl and

di oxazohdnyl [00248) | #°0t her . of the a ove enbodi nents, the optionally
substituted 5-6-nmenbered-beterocyclyl is 6-nenbered heterocyclyl Exanpl es
of 6-nmenbered het e&ycl, ncl ude pyranyl, dihydropyranyl,

t et rahydropyranyl, pyrierayl; d|hydropynd|nyl t et rahydr opypdi nyl ,

pi peridnyl, d|a2|nyl,(mmraznyl pypdazi nyl pypnidinyl, di hydr opyr azi nyl ,
tetrahydropyra2|nyl plpera2|nyl triazinyl di hydrotri azi nyl, _
tetrahydrotriaznyl, &rg%hpwgmegmzaeﬂmm gg#nxq,ngqmz:zuwl nor phol i nyl,
oxat hi azi nyl , dlhydrQQ&@&Q&@%&QMwmm&&@&nhﬁ%A@anyl, oxad|a2|nyl

di hydr ooxadi azi nyl Qx)fag‘nld@%IL1“1%91%]“15/sechbJerrptYergrgug%Lsxstmgq}bn%q HS)t hi Opyr anyl and
tettahydr ot hi opyr anyk.,..QQ2A9),, om,coﬁs%&f% c?s above e odi ment s, ihe
optional ly substltut@@ﬁ&ggggmﬁﬁwgmgmgg( is selected fromthe group

COﬂSI Stl ng Of napht h 1 n)}” Xdl Xiepen&)eﬁl{asg chted TOm %(tf gryupdonsmnr-fofd\lrand C(H)

t et rahydr onapht hal en J@w“mgmxegwpg onaphthalenyl

decahydr Onapht hal eny 18 lJ an xaf 10 Ien <! éseece TO C roll consisting o r ndenyl
oct ahydr oi ndenyl , pental%n&?kmo§§a ﬂyl “n tp T'g qu 8Lahydropentalenyl.

oNne or more o

e emamm on s).x are (H)

In some such enbOdI mE"c!:’]ormoec.\ %’3% and tytherema.mm ones)lsare fused 2-Ti ng
carbocyclyl is seleclwmmmmgg1g ﬂroupemmmm«miﬁm & haphthalenyl and
di hydroi ndenyl . In sone it g 8hal|y substituted fused

2-ring carbocyclyl igw%%m'F A enm’x‘Tq“mqﬁmwm%m Wméﬁ@odlnents t he

optional Iy substitut & FUSE g”? '”q%“?ﬁ%?V%T§T“”§“H|hydr0|ndenyl I n
f urt her SUCh enbOdl n%'le moreothé 6 £1,'«1n e remaining one(s) is/are C(H
and X are mdependent]y selected from the group consisting of N and C(H);

one of X‘ﬂ X*, and X* is selected from the group consisting of N(H), O, and S, and the
remaining two are C(H),;

one of X* and X*' is selected from the group consisting of N(H), O, and S, and the other one
is C(H)y;

X* 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;

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;

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

X*, 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;
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substituted fused 2-ring carbocyclyl is indenyl. [002SO) In sone of the
above enbodi nents, the optionally substituted fused 2-ring heterocyclyl is
sel ect ed woamwies3gr oup consi sting of X1, X2, and X3 ar epCcmadspandesssd y
selected fromthe group consisting of Nand C(H), X4 is selected fromthe
group consisting of N(H, O and S, Xs, X6, and X7 are independently

sel ected fromthe group consisting of Nand C(H), X* is selected fromthe
group consisting of N(H, O and S, X is selected fromthe group
consisting of N(H, O and S, X10, X', X12, and X" are independently
selected fromthe group consisting of Nand C(H), Xu is selected fromthe
group consisting of N(H, O and S, X', X', X17, and X18 are independently
selected fromthe group consisting of Nand C(H), one or nore of X', XJO,
and X2! is N, and the remaining one(s) is/are C(H) one or nore of X22 ,

X23, X24, and X' is N, and the remaining one(s) is/are C(H), one or nore of
X2' -, X27, and X2* i g kb x0RGket Qe &AL QRBEL ShisheSMAl@uE( H), one or nore
of X2' , X30, X3 1, ANfnX3Rmix8 b @G de ek LB A, one(s) is/are C(H), one
or nore of X33 X341 onaongure)QE Xh §75 Nd X"QMancItlbgma“nQM!s)rUarQ(gH)Qﬂe( S) is/lare C( H)

one or nore of X36, gg@ozxwamsw rggm,g@nmmhggml}lm{)and t he remai ning one(s) is/are
C( H) X40 X41 %Miu?(%ae oﬂlteg)m}eg': glgqulge%m%n Iysuﬁtﬁjteﬁgsgdgg fnerergcmyltlshe gr OUp

consisting of N asgeqedgmh;)egm&@gmggf 3, 4, and X4S'is selected fromthe
group consisting of N S, d the remai ning tywo are C(H) 2, one of
X46 and X47 is sel ectx& the grxa |st| n » O, and S, and
the other one Is C(I—DJ\ 4'/, X4' |Xs nd X5 nldtpendently sel ected
fromthe group con EstpﬂngH f N ana"n ’5(52 X53, X')(54 are

i ndependently sel ected from t he group COI’ISI stl ng of and 'C(H), Xss is

sel ected fromthe grou si sti ng SHFNAD ang 4, X*7, and X58

are independently_- ectled f ‘omth gr g onS| st of and C( H, Xs' is
selected fromthe %e{ OnSkIStI §£)<”| s selected from
the group consisting of(m)N’H) O

e

X28 x2° xas h&
=

X7 X X3 S
A.L,{Ik Pz 2% _x¥
~ X26 X3 X33 X

o ! (H8) (H9)
x42 s Xsn
xdl/ X X\ X50 X53
| e <
40/ x4 X49 st
X
12
(H10) ’ @) , -
X358 60 x84 6
X7 X \ 7 xe / '
1 - i i
Z X X
(:L[,, 56 X3 \xsl X \Xso
(H13) (H14) s (H15)
X7 X%

X TR gq Sy

| — XM
:LL’J\ 70 \X73/

(H16) . and (H17)

[00252] In some of the above embodiments, the optionally substituted fused 2-ring heterocyclyl is
selected from the group consisting of:
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X', X 2, X63, and Xs4 are independently selected fromthe group consisting
of N and C(H), X65 is selected fromthe group consisting of N(H, O and

S, X', X6Avox6m/11a43d X69 are i ndependently sel ected frompChAaISgrio0pss60
consisting of Nand C(H), one or nore of X(tm, X7 , and X72 is N, and the
remai ning one(s) is/are C(H, one or nore of X73 , X7 , X75, and X" is N,
and the renmai ning one(s) is/are C(H), and one of X77 and X78 is N(H), and
the remaining one is C(H 2 [002SI] In sonme of the above enbodi nents, the
optionally substituted fused 2-ring heterocyclyl is selected fromthe group
consisting of [00252] In sone of the above enbodi nents, the optionally
substituted fused 2-png heterocyclyl is selected fromthe group consisting
of [ 00253] In sonme of the above enbodi nments, X1, X2, and X3 are C(H).

[00254] In sone of the above enbodinents, X , X, and X are C(H). [00255]
In sone of the above enbodi nents, X10, X', X12, and X13 are C(H). [00256]
In sone of the above eqbodl ments X15a X" X", and X18 are C(H). [002571 In

sone of the above e Od one xof X20 2~>ss N. [002581 In
sonme of the above Q%\\a X", and )'()§25 is N [00259]
In sonme of the abo |xrrents e o 26, )EZ? AndxX2' is N, and one of

X2' , X30, X3 1, and X32 |s N. [00260]‘“51 n sone of tde above enbodi nents,

X40, X4 1, and X42 ar ge( | 00261[ ,sn some of the abaowme enbodi ments, Xx4'
. X4' , X50, and X51<4'ar \irj% [00 72)\ N\ orre /abbve enbodi nent s,

X52, X53, and X54 arlle 002 In/ ove nbodi nent s, X5b,
X57, and X58 are X4o 00264] In ong ,gf the abov embedl nents, X5 , X57,

and X58 are C(H), and X8 is S. [00265] I'n"some of ®he above embodi nent s,
X', X62, X63, and X . [ 0026 ome of the abeve enbodi nents, X6'
, X67, X', and X*' a e [ 0026 sofre ot;éu% w enbodi ments, one
or nore of X70, Xy I S t hes remai N\, ng s) is/are C(H).
[00268] In sone of the aRove enbodi ments, one or mOrg,Pt X73, X74, X75, and
X7'" is N, and theremaini ng orie(s) i s/dre C(H) B23 Subsntuent Re

\, N
a . ;

(H21)

»and (H22)

[80253] In some of the above embodiments, X', X?, and X° are C(H).

[60254] In some of the above embodiments, X*, X°, and X are C(H).

[00255] In some of the above embodiments, X'®, X", X'?, and X** are C(H).

|00256] In some of the above embodiments, X'*, X*¢, X", and X'® are C(H).

[00257] In some of the above embodiments, one of X'°, X*, and X*' is N.

[00258] In some of the above embodiments, one of X*?, X® X, and X% is N.

[00259] In some of the above embodiments, one of X*, X*’, and X is N, and one of X, X*, X*!,
and X* is N.

100260] In some of the above embodiments, X**, X*!, and X*? are C(H).

[00261]1n some of the above embodiments, X*, X*, X*, and X*' are C(H).

[00262] In some of the above embodiments, X%, X*, and X** are C(H).

[00263] In some of the above embodiments, X*, X¥, and X* are C(H).

[00264] In some of the above embodiments, X“, X%, and X* are C(H), and X% isS.

[00265] In some of the above embodiments, X*!, X*?, X, and X* are C(H).

[00266] In some of the above embodiments, X*, X*7, X*_ and X*’ are C(H).

[00267] In some of the above embodiments, one or more of X”°, X', and X is N, and the remaining
one(s) is/are C(H).

[00268] In some of the above embodiments, one or more of X, X™, X™, and X" is N, and the
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[ 00269] Each RE is independently selected fromthe group consisting of
hal o, nitro, hydroxy, oxo, carboxy, cyano, am no, |m no, azido, and
al dehydo,woterogiiisshe ami no optionally is substituted wpCh/use@o00285500
substituents independently selected fromthe group consisting of alkyl,
al kenyl, and al kynyl [00270] In sone enbodi nent, each RE is independently
sel ected fromthe group consisting of halo, nitro, hydroxy, oxo, carboxy,
am no, imno, and al dehydo, wherein the amm optionally is substituted with
one or two independently selected al kyl [00271] In some enbodi nent, each RE
i s independently selected fromthe group consisting of halo, nitro,
hydr oxy, oxo, carboxy, am no, irmo al dehydo, and al kyl ammp [ 00272] I n sone
enbodi ment, each RE is independently selected fromthe group consisting of
chloro, fluoro, nitro, hydroxy, oxo, carboxy, ammo, imno, aldehydo, and
al kyl ammo [00273] In some enbodi nent, each RE is independently sel ected
fromthe group caofsksttdQ-fn hal o, nitro, hydroxy, oxo, carboxy, cyano,
am no, imno, and azido In some such enmbodi nents, each RE is halo In other
such embodi nents, each RE is nitrdi#*§&% ot her such enbodinents, each RE
i s hydroxy In yet™8IRER SHERESSEH REEL? “BHEs R T 8%8 n yet ot her such
enbodi nents, eacH*Ri*E°CHPHBRY=P A EYCtHBE BHAENHEEM RNt s, each RE is
cyano I n yet ot hef SHEH EHTEETIRIHEE madt Aourersiyg AW f8*' " further such
embodi ments, eacH™RE is inmino In yet further such enbodi ments, each RE is
and azi do [ 00274]1%%H&BrfRb-ETs G Rrbirfererdentegietid iREhiee e fopefiessertient | y sel ect ed
fromthe group coffsMEty:pigy 2gP: AP Brine pf Fdphyle. “isierbe gy il ¥ dboxy, cyano,
am no, and i Mo B2 SutsdHrEiETtscREpD0275] Each RF is i ndependently sel ected
fromthe group cdMENEEPfEPotitertArtRy P indenspieptnteiried fomprarous popeifpgpf lo. wher ei n” each such
subsht uent opt i orfé&p Pt go ghtys tring thire teior i 2lgpEeor nore substituents
i ndependent | y sel 8% dndomf qmpipapttrish Bj s bispsndenity prsied o regroeeongsimg 58y, hydr oxy, hal o,
ammo, im no, ni t rfieero e pydexy oxoxadoxy. g fRyS eldeydrmp plkylamifok y | sul f onyl ,
al kyl oxycar bonyl , 100 k emsetdinee. sahdbmieendeath feiseiad flomteyreun robygimgeltale. al ky| car bonyl oxy,
al kenyl car bony| oxjre. hvérbxk yrm yeivear o Frpb. Erjey and sgifiok iy forgpgagh embodiments, each R is

halo. In other such embodiments, each R* is nitro. In yet other such embodiments, each RE is

hydroxy. In yet other such embodiments, each R is oxo. In yet other such embodiments, each RF is

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

is amino. In further such embodiments, each R® is imino. In yet further such embodiments, each R®

is and azido.

[00274] In some embodiments, each R® is independently selected from the group consisting of halo,

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

B24. Substituent R,
[00275] Each RF is independently selected from the group consisting of alkyl, alkenyl, and alkynyl,
wherein:
each such substituent optionally is substituted with one or more substituents
independently selected from the group consisting of carboxy, hydroxy, halo, amino, imino,
nitro, azido, oxo, aminosulfonyl, alkylsulfonyl, alkyloxycarbonyl, alkenyloxycarbonyl,
alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarbonyloxy, alkynylcarbonyloxy, alkyloxy,
alkenyloxy, alkynyloxy, carbocyclyl, heterocyclyl, cyano, and aminocarbonyl, wherein:
the amino, imino, 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, alkynylsulfonyl, atkylsulfonylamino, hydroxy, and alkyloxy,
wherein:

amino portion of the alkylsulfonylamino optionally is substituted



al kenyl oxy, al kynyl oxy, carbocyclyl, heterocyclyl, cyano, and anmmocar bonyl,
wherein the am no, imno, am nosul fonyl, anmmocarbonyl, carbocyclyl, and
het er ocycWol2omptii4seal | y are substituted with one or twoPSEhSR1D08T66

i ndependently selected fromthe group consisting of alkyl, alkenyl,

al kynyl , al kyl sul fonyl, al kenyl sul fonyl, al kynyl sul fonyl,

al kyl sul fonyl am no, hydroxy, and al kyl oxy, wherein anmop portion of the

al kyl sul fonyl ami no optionally is substitutedwith a substituent sel ected
fromthe group consisting of alkyl, alkenyl, and al kynyl [00276] In sone
enbodi nent, each RF is independently selected fromthe group consisting of
al kyl, al kenyl, and al kynyl, wherein each such substituent optionally is
substituted with one or nore substituents independently selected fromthe
group consi sting of carboxy, hydroxy, halo, amno, imno, nitro, azido,
oxo, am posul fonyl, alkylsulfonyl, alkyl oxycarbonyl, al kenyl oxycarbonyl,

al kynyl oxycarbonyl, al kyl C&anm{.lu sted Fobn SN A RELP Y] K, and
al kynyl car bonyl oxy, al kyl oxy,.,al kenyl oxy, al kynyl oxy, carbocyclyl,

he_t er OCyC| yl ! quagﬂln%mgmMeﬂga&q{E pgl%liently m@or‘fmﬁngéupgnsi@lngo%l i m no,

am nosul fonyl, ang. am RoGarhenyl optionally are substituted with one or two
substituents i ndependen M\Ch%&lltl@&gp%gﬂlylsrsugmt;dQﬁonggrg(”egub@tgewl sti ng of al kyl

al kenyl, al kynyl, al, sgand%nuJ QR e KGN S ﬁmw,m@ A¥M¥Lsul fonyl, and

al kyl sul fonyl ammo, Wtro, aon, 0X0, q@nn sur}cglyl QIR'rleﬁlanlkyBIy yl ¥ch§ J fonyl ammo

Opt ional | y | S substi ikyn}%o ygarbc\),% tal ylca%)o %lg( ,? enylE log(y a%tg%l(grgomy%g Jlkl}l&)r/n the gr OUp

consi st ng of al kyl lken yloxy,aE‘( yldxy car%cyclﬁ eex¥cycX/ cylo anc?ml bon)r'-llw elgml;re of the above
enbOdI nent S, eaCh le Enlmmo indsu lfony an n‘Fi rboxfy optlonal areesubgtrl..ltedup COﬂSl Stl ng Of

the al kyl ! al kynyl ’ andw1gonec¥twy bhtit entsngdrerfigaliepﬂyg:lected gxgu !:onsilsijtl nt Iare not

substi 1 ut Sf‘ OLSO(Z:Z?]]SI o %?%Efy%l 0§15u|fony AT I T"&ynyEDEQﬂgpé |y sel ected
substituent optionally I db ?’tuted with one or two substituents

amino portion of the alkylsulfonylamino optionally is substituted with
a substituent selected from the group consisting of alkyl, aikenyl, and alkynyl.
[00277]In some of the above embodiments, each R* is independently selected from the group
consisting of the alkyl, alkynyl, and alkynyi, wherein such substituents are not substituted.
[00278] In 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 or two substituents
independently selected from the group consisting of carboxy, hydroxy, halo, amino,
imino, nitro, oxo, aminosulfonyl, alkylsulfonyl, alkyloxycarbonyl, alkylcarbonyloxy,
alkyloxy, carbocyclyl, heterocyclyl, cyano, and aminocarbonyl, wherein:
the amino, imino, aminosulfonyl, and aminocarbonyl optionally are
substituted with one or two substituents independently selected from the
group consisting of alkyl, alkylsuifonyl, and alkylsulfonylamino,
wherein:
amino portion of the alkylsulfonylamino optionally is
substituted with alkyl.
[00279} In some embodiments, each R is an independently selected alkyl optionally substituted with
a substituent selected from the group consisting of carboxy, hydroxy, halo, amino, imino, nitro, oxo,
aminosulfonyl, alkylsulfonyl, alkyloxycarbonyl, alkylcarbonyloxy, alkyloxy, carbocyclyl,
heterocyclyl, cyano, and aminocarbonyl, wherein:
the amino, imino, aminosulfonyl, and aminocarbonyl optionally are substituted with
one or two substituents independently selected from the group consisting of alkyl,

alkylsulfonyl, and alkylsulfonylamino, wherein:
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i ndependently sel ected fromthe group consisting of carboxy, hydroxy, halo,
am no, imno, nitro, oxo, am nosulfonyl, alkylsulfonyl, alkyloxycarbonyl,
al kyl car bwoyboxy43al kyl oxy, carbocyclyl, heterocyclyl, egans2oiane8seco

am nocar bonyl, wherein the am no, imno, am nosulfonyl, and am nocarbonyl
optionally are substituted with one or two substituents independently

sel ected fromthe group consisting of alkyl, alkylsulfonyl, and

al kyl sul f onyl anmo, wherein am no portion of the al kyl sul fonyl ammo
optionally is substituted with al kyl [00279] In sone enbodi nents, each RF
is an independently selected al kyl optionally substituted with a
substituent selected fromthe group consisting of carboxy, hydroxy, hal o,
am no, imno, nitro, oxo, am nosulfonyl, alkylsulfonyl, alkyloxycarbonyl,
al kyl car bonyl oxy, al kyl oxy, carbocyclyl, heterocyclyl, cyano, and

am nocar bonyl, wherein the ammo, im no, am nosul fonyl, and am nocar bonyl
optional ly are substituted WidbRQohe SisukolRmis bRk  wabtsidRdependent |y

sel ected from t heoghARe hldBmhsdhch £ arBficpeberkiVbliccted By Kptibrailufs @RVl AN

al kyl sul f onyl anmm, ., yMiR tRleRThdRup RRthd BooQ nad, HiGo, Ak ¥d St dely | @m no
optionally is subgtdtuted with alkyl [00280] In some enbodi ments, each RF
i's an independently sel egt.ed b k¥ lmQREd0RR ¥ BRI L bE 66 W th a
substituent selected stsEtS%mquJQe@derWsQe%\%ﬁ&n%édu.%m'sdﬂ&of‘aiyl &%Rﬁ}?&\h hal o, am no,

| o, and ami nosul f oyl W65 €i n the amno, imno, and anlnosulfonyl

Opt I Onal l y are SqnﬁI]{nEOHJemths et]:h lgrlgxmgel;rm ntl eleéédgé'lt Ltl&nkh?ﬂ‘. .§.u=-- vﬂPEPGndent l y
sel ected from the, groun CONShs ki D osRles & Jﬁ;mmﬁ,nya kyl'sul'fonyl, and
al kyl sul fonyl am q&azsi.ﬁgae%;bo&,lens eapmmﬁfnmsmmaedmy]Sl%s%mlaw&m.,los an independent |y

Sel ect ed al kyl Op% rqugmln%ss%lflgtsdwnhalﬁySLI onyleomcsu%nggﬁéia?xr E.I n the am no

optionally is subs suytgwme sulfony I'n some enbodi ment s,
each RF is an |nqﬁﬁﬁﬁﬁw T§%§elﬁﬁ feﬁ%?kﬁ‘ﬁ tltuted ith am no, mhereln
S

bo ts, 1] flkl
the anmino i s subs ed W Th a n §gﬁgm“m€haénbodlnents each

RF met hyl sul f onyl'&
I S y su suytltuent optionally is substituted with one, two, or three substituents

an ﬁ(gn 1, whrIE n:
eac 1\
independently selected from the group consisting of carboxy, hydroxy, halo, amino, imino,
nitro, azido, oxo, aminosulfonyl, alkylsulfonyl, alkyloxycarbonyl, alkenyloxycarbonyl,
alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarbonyloxy, alkynylcarbonyloxy, alkyloxy,
alkenyloxy, alkynyloxy, carbocyclyl, heterocyclyl, cyano, and aminocarbonyl.

[00284] In some embodiments, each RF is independently setected alkyl substituted with one or more
substituents independently selected from the group consisting of carboxy, hydroxy, halo, amino,
imino, nitro, azido, oxo, aminosulfonyl, atkylsulfonyl, alkyloxycarbonyl, alkenyloxycarbonyl,
alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarbonyloxy, alkynylcarbonyloxy, alkyloxy,

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

B25. Substituent R,
[00285) Each RC is independently selected from the group consisting of carbocyclyl and heterocyclyl,
wherein:
each such substituent optionally is substituted with one or more substituents
independently selected from the group consisting of alkyl, alkenyl, alkynyl, carboxy,
hydroxy, halo, amino, nitro, azido, oxo, aminosulfonyl, alkyloxycarbonyl,
alkenyloxycarbonyl, alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarbonyloxy,
alkynylcarbonyloxy, alkyloxy, alkenyloxy, alkynyloxy, carbocyclyl, heterocyclyl, cyano, and
aminocarbonyl, wherein:
the amino, aminosulfonyl, and aminocarbonyl optionally are substituted with
one or two substituents independently selected from the group consisting of alkyl,

alkenyl, alkynyl, alkylsulfonyl, alkenylsulfonyl, and alkynylsulfonyl.
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[00283] In sone enbodi nents, each RF is independently selected fromthe
group consisting of alkyl, alkenyl, and al kynyl, wherein each such
substituewD 20miloesal |y is substituted with one, two, or PCHseoisobsste t uent s
i ndependently sel ected fromthe group consisting of carboxy, hydroxy, halo,
amno, imo, nitro, azido, oxo, am nosulfonyl, alkylsulfonyl,

al kyl oxycar bonyl , al kenyl oxycar bonyl, al kynyl oxycarbonyl, al kyl car bonyl oxy,
al kenyl car bonyl oxy, al kynyl car bonyl oxy, al kyl oxy, al kenyl oxy, al kynyl oxy,
carbocycl yl, heterocyclyl, cyano, and am nocarbonyl [00284] In sone

enbodi ments, each RF is independently selected al kyl substituted with one
or nore substituents independently selected fromthe group consisting of
car boxy, hydroxy, halo, ammo, imno, nitro, azido, oxo, am nosulfonyl,

al kyl sul fonyl , al kyl oxycar bonyl, al kenyl oxycarbonyl, al kynyl oxycar bonyl ,

al kyl car bonyl oxy, al kenyl carbonyl oxy, al kynyl carbonyl oxy, al kyl oxy,

al kenyl oxy, al Ky Nyshs@ Yome FRLRAREYGINL, cach RELQLQAEME L X ds ror @RP, and am nocar bonyl
B2S Substituent KRR LQA2RR)ayER Rl dnden s AAERENAR R |Minse! ected from the group
consi sting of carRaayclyl.ang DekQraGN Gk e MISE Shil-88EH Such substituent
optionally is SUQQ&&&M&ggm%Mﬁmepe or nore substituents independently

sel ected from the group &Qﬂéué&&ﬁQm8£m%hKM%mm§$$§ﬂMkmm@|kyny' car boxy,
hydroxy, hal o, ami no, cmm&gme&hQQme&%mgﬁgbﬂﬁ&% (ggﬁkdmﬁukyloxycarbonyl

al kenyl oxycar bonyl , al kyr DRI RO, a@LaLgx, ot Db

al kenyl car bonyl oxy, a quywmgr Yol xmgwmem oxy, kenyloxy, al kynyl oxy,

car bocyr_lr yl | het e(rjocyc gyamm a’mmosurl”onyl anq| mocarbony;%ptlpnylbéresm&gd%lldln t[]ﬁ am no, i
am nosu ony an am nocar e{ntsugep?ncgntyse] C fromthe ou consistin, ofléll W one or Wo

substituents |ndependent1 mq 7 rom t he gr consisting of alkyl,

al kenyl al kynyl , nd aIkynyIsquonyI[00286]

ulf o a
In some of the adg%/ Xfé’"ﬁgr?mclfm’xe"tzg:m:tséz:cé:” l’scécm‘;ﬁ:mé;?' dently sel ected from
carpocyeryt "ang et e "Wher ei n such

I 28 In some o thea ve em
the group consi st'l or
substituents are not substituted [@@@BWT"Wn sone enbodlnents, each Rc is
i ndependent | y sell®¥tiExch R i igirpentichiipselggeddiompthegron oisgivdofatplonf akedrbocycl yl  and
het er oc yC | y |,  whelkerlagy, alkylsulfonyloxy, alkenylsulfonyloxy, and alkynylsulfonyloxy, wherein:
each such substituent optionally is substituted with one or more substituents

=r

3

E

etejocy

independently selected from the group consisting of carboxy, hydroxy, halo, amine, nitro,
azido, oxo, aminosulfonyl, alkyloxycarbonyl, alkenyloxycarbonyl, alkynyloxycarbonyl,
alkylcarbonyloxy, alkenylcarbonyloxy, alkynylcarbonyloxy, alkyloxy, alkenyloxy,
alkynyloxy, carbocyclyl, heterocyclyl, cyano, and aminocarbonyl, wherein:
the amino, aminosulfonyl, and aminocarbonyl optionally are substituted with
one or two substituents independently selected from the group consisting of alkyl,
alkenyl, alkynyl, alkylsulfonyl, alkenylsulfonyl, and alkynylsulfonyl.
[00291] In some of the above embodiments, each RY is independently selected from the group
consisting of alkyloxy, alkenyloxy, alkynyloxy, alkylsulfonyloxy, alkenylsulfonyloxy, and
alkynylsulfonyloxy, wherein such substituents are not substituted.
[00292] 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, aminosuifonyl, alkyloxycarbonyl, alkylcarbonyloxy, alkyloxy, carbocyclyl,
heterocyclyl, cyano, and aminocarbonyl, wherein:
the amino, aminosulfonyl, and aminocarbonyl optionally are substituted with
one or two substituents independently selected from the group consisting of alkyl
and alkylsulfonyl.
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each such substituent optionally is substituted with one or two
substituents independently selected fromthe group consisting of alkyl,

car boxy, Wwoanoxpi4dhal o, ami no, nitro, oxo, ammosul f onyl pcalusgéioxnyssas bonyl ,
al kyl car bonyl oxy, al kyl oxy, carbocyclyl, heterocyclyl, cyano, and

am nocar bonyl, wherein the am no, ammosul fonyl, and anmocar bonyl optionally
are substituted with one or two substituents independently selected from
the group consisting of al kyl and al kyl sul fonyl [00288] In sone of the
above enbodi nents, the carbocyclyl is C3-C6-carbocyclyl [00289] In sonme of
t he above enbodi nents, the heterocyclyl is 5-6-nenbered heterocyclyl B26
Substituent R' [00290] Each RH is independently selected fromthe group
consi sting of al kyl oxy, al kenyl oxy, al kynyl oxy, al kyl sul fonyl oxy,

al kenyl sul fonyl oxy, and al kynyl sul f onyl oxy, wherein each such substituent
optionally is substituted wwth one or nore substituents independently

sel ected from t hg,gyQUR. SRR SEh B inRfendGRIRAN Yom nlYedlQX¥hg rhal 0, @am no, nitro,
azi do, oxo, annogmh&gmmgmm&g&W%ggycarbonyI al kenyl oxycar bonyl ,

al kynyl oxycar bonyl’, al YL9§£QQQMAQ%MWE%LK%QM&&@LQ&QMLQ§Y1

al kynyl carbonyl oxy, = gl k¥l eercs RIS SRV QX ¥op or ALY DULOUY smis FEPOCY CI Y1

het erocyclyl, cyano, 09@,9!.10 myngm;cpbwalkmms{yquyt g am no, ammosul f onyl ,
and anlnocarbonyl opt 1.0 %mgmlare substituted th one or two substituents

I ndependent l y Sel ect émno r‘Orrlheam 0, ln(}sulf}gyl rmgarr]n%\!)c%l;or%l!n onQIy esub ttedWlthlal Il:(gg)zllg’l 11 n
om e

al kynyl , al kyl sul fonyl, al k lmswod py
sone of the above enbodl ent y sel ected from

the group consi stg, of CC%OMMXXR . ,.deend,,xse% -l oxpcx,m al kyl sul f onyl oxy,
al kenyl sul f onyl oX %y k?ﬂijyLw f'ohy f& WREFETTSUER substituents are
not substituted [° Gﬁﬁgfy“°"° each RH is independently

each suc subst"tuento tlonal lS squ ltute w1th one or two ubstlfu
sel ected fromthe group CONsT'S mg iy hmm de 1hyhﬁylfonyloxy
B latie= &y r°r|"1"c§/g SUBSET POeeG "W th one or two

s
or t\ﬁ/o §S\¥stltuents depeli ?l% selg

wher ei n each such subs P
substituents i ndepend&aPT LT Fgﬁmaf%ﬁwpﬁﬁaﬁwﬂdﬁm€3n5|stlng of carboxy,

hydr oxy, hal o, am no ™ BFtPo,
100295] In some embodlments each R" is independently selected alkyloxy.

|00296] In some embodiments, each R" is independently selected alkylsulfonyloxy.

B27. Substituent R,
[00297) Each R' is independently selected from the group consisting of alkylcarbonyl,
alkenylcarbonyl, alkynylcarbonyl, aminocarbonyl, alkyloxycarbonyl, carbocyclylcarbonyl, and
heterocyclylcarbonyl, wherein:

(a) the alkylcarbonyl, atkenylcarbonyl, and alkynylcarbonyl optionally are
substituted with one or more substituents independently selected from the group consisting of
carboxy, hydroxy, halo, amino, nitro, azido, oxo, aminosulfonyl, alkyloxycarbonyl,
alkenyloxycarbonyl, alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarbonyloxy,
alkynylcarbonyloxy, alkyloxy, alkenyloxy, alkynyloxy, carbocyclyl, 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,
carbocyclyl, heterocyclyl, alkylsulfonyl, and alkylsulfonylamino, wherein:

the carbocyclyl and heterocycly! optionally are substituted with one or two
substituents independently selected from the group consisting of halo, alkyl, and oxo.
[00298} In some embodiments, each R" is independently selected from the group consisting of
alkylcarbonyl, alkenyicarbonyl, alkynylcarbonyl, aminocarbonyl, alkyloxycarbonyl,
carbocyclylcarbonyl, and heterocyclylcarbonyl, wherein such substituents are not substituted.
[00299] In some embodiments, each R' is independently selected from the group consisting of
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oxo, ammosul fonyl, al kyl oxycarbonyl, al kyl carbonyl oxy, al kyl oxy,
carbocycl yl, heterocyclyl, cyano, and am nocarbonyl, wherein the am no,
anmosul f ongl2o10and43am nocar bonyl optionally are substit utret/useaio/oesseo or two
substituents independently selected fromthe group consisting of alkyl and
al kyl sul fonyl [ 00293] I n sone enbodi ments, each RH is independently sel ected
fromthe group consisting of alkyloxy and al kyl sul fonyl oxy, wherein each
such substituent optionally is substituted with one or two substituents

i ndependently sel ected fromthe group consisting of carboxy, hydroxy, halo,
ammo, nitro, oxo, am nosul fonyl, al kyloxycarbonyl, alkyl carbonyl oxy,

al kyl oxy, cyano, and am nocarbonyl, wherein the am no, am nosul fonyl, and
am nocar bonyl optionally are substituted with one or two substituents

i ndependently sel ected fromthe group consisting of al kyl and al kyl sul fonyl
[00294] In sone enbodi nents, each RH is independently selected fromthe
group consi sting asa,flcarﬁl.yka%ln@%by 1Ry Blodo M leabbblcy QR Qo Mereroc MBS €aCh such
substituent optiqgpally is substituted with one or two substituents

i ndependent |y sel ected f(xﬂmk;kl;@ny%grupmggmva&;saqmgtseleg@rmmxy, hydroxy, halo,
ani no, nitr 0, 0Xo, ggouggl§gxlngog}l¥)ly’h QB! Iﬁé{o agﬁgymr@%aglulfonyal kyl car bonyl OXyi

al kyl oxy, cyano, and api DS @QHMLM QQ;9§] amhdleSQR €nmbodi ments, each RH s
i ndependent iy sel ect e a(l,)lﬁ,yimmsybmmq 9B sl ATEBIR GBS, each RH is

I ndependent | y Sel ect %rg %nshx)(go?ah!)ll Lllgwalkg)gyylm%g\% an%Hl@&:‘fJn)IlaHnﬁnt R [ 002971 EaCh Rl

i S i ndependent | y [&ﬁh?ﬂgtfmgg‘lbodlmegtmaghg% mgegeg)dgnpy sé?eQQﬁJm%Je Aroglgongtmgg’l kyl car bonyl

al kenyl car bonyl , | carb thmanlnocar bonyl, " al kyl oxycar bonyl ,

lcar! ony mocar on;

ClarkaCyCLyl Clar bork ! Smnocarfo (étl((:)r IXlS u sgtupgnxasbb ti cntesriegedpom(ha) lt lhe
al Kyl carbonyl, a en%r conmstmgoxk)’lﬁllk{c}xyat]kgf fi%éﬂfn] alk lsuﬁlogylamlgJ tiona y are

substi t ut ed mﬁth|8 ﬁmwmwmm£mm€m selected fromthe

g rou p consistin g 8 ylcarbonyl, alkenylcarbonyl, alkynylcarbonyl, and aminocarbonyl, wherein:

'O

is mdepen ectedr;'rom the group oonsxstm g¥f

(a) the alkylcarbonyl, alkenylcarbonyl, and alkynylcarbony! optionalty are
substituted with one or more substituents independently selected from the group consisting of
carboxy, hydroxy, halo, amino, nitro, azido, oxo, aminosulfonyl, atkyloxycarbonyl,
alkenyloxycarbonyl, alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarbonyloxy,
alkynylcarbonyloxy, alkyloxy, alkenyloxy, alkynyloxy, carbocyclyl, heterocyclyl, cyano, and
aminocarbonyl, and

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

[00302] In some of the above embodiments, each R' is independently selected from the group
consisting of alkylcarbonyl, alkenylcarbonyl, alkynylcarbonyl, and aminocarbonyl, wherein such
substituents are not substituted.

|00303] In some embodiments, each R' is independently selected from the group consisting of
alkylcarbonyl and aminocarbonyl, wherein:

(a) the alkylcarbonyl optionally is substituted with one or two substituents
independently selected from the group consisting of carboxy, hydroxy, halo, amino, nitro,
azido, oxo, aminosulfonyl, alkyloxycarbonyl, alkylcarbonyloxy, alkyloxy, carbocyclyl,
heterocyclyl, cyano, and aminocarbonyl, and

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

[00304] In some embodiments, each R' is independently selected from the group consisting of
alkylcarbonyl and aminocarbonyl, wherein:

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

independently selected from the group consisting of carboxy, hydroxy, hale, amino, nitro,
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car boxy, hydroxy, hal o, ammo, nitro, azido, oxo, am nosul fonyl,

al kyl oxycar bonyl , al kenyl oxycar bonyl , al kynyl oxycar bonyl, al kyl car bonyl oxy,
al kenyl cawbanwlax4ds al kynyl car bonyl oxy, al kyl oxy, al kenycoss2o0ialokssay | oxy,
car bocycl yl, heterocyclyl, cyano, and am nocarbonyl, and (b) the

am nocar bonyl optionally is substituted wth one or two substituents

i ndependently selected fromthe group consisting of alkyl, alkenyl,

al kynyl , al kyl oxyal kyl, carbocyclyl, heterocyclyl, alkylsulfonyl, and

al kyl sul fonyl am no, wherein the carbocyclyl and heterocyclyl optionally are
substituted with one or two substituents independently selected fromthe
group consisting of halo, alkyl, and oxo [00298] In sonme enbodi nents, each
R1 is independently selected fromthe group consisting of alkyl carbonyl,

al kenyl car bonyl, al kynyl carbonyl, am nocarbonyl, al kyl oxycarbonyl ,

car bocycl yl carbonyl, and heterocycl yl carbonyl, wherein such substituents
are not substituted [QQ29%kn MySREEny SR IE NSy, ARG RL is independently
sel ected fromthe grqQup.canshsting ofal kyl carbonyl, am nocarbonyl,

al kyl oxycar bonyl, car bocygl ¥h&aAb ey is BRe-NALRLAEWekCcar bonyl ,  wherein
(a) the al kyl car bonyl,.QRtab,Qnak ki vk Sou bR, bR i Midnfimfb. SUDSt i tuent sel ect ed
fr Om t he gr Oup Cq“ﬁkl %tsdmpegiboailentgg(ﬁx p%)ﬁl%pcndayy(jeﬁege?éym thb@anQonsisanng1 nitr 0, O0XoO,

am nosul fonyl, al kyl oxycarRonyh «..al. kyl carbonyl oxy, al kyl oxy, and

am nO_Car bonyl , an (b) ttﬂ%ky%ar%ngQpG()%ardl)blsqa}‘ilut_edlel_toJlegr%LuLsMueJtss SUbSt I tut ed W t h a
substi tuent selected,from. LG, gocnq,ygooup%%ﬁrs?ub& y @y, b, Ko il KY1 OXyal Kyl

al kyl sul fonyl ! and alazlis:lyl)x§léllinos€l)lgr¥lla 9 yarbLngq yQ:Qt]onyl xpa]@gg:%arbgcmlodl ment S, each Rl
i s independently selg&&g%ﬁ?ro t elﬁ&pub consi sting of al kyl carbonyl and

B 1, Cyano, and aminocar . . . .
am nocar bonyl ! er 50§!nrc]:ometjn}beodi aens,egcplgggl ep(gnqxtlysegcpegallk}Qch%lell.y I'S SUbSt Itut ed w t h a

substi t uent SE|eﬁ§5 Fié%g%gh%‘gfQEB“§§%%%%%L? ocagwl_alkyl, al kyl oxyal kyl ,

al kyl sul fonyl, a ohyl ammo n some enbodi nent, each Rl is
i ndependent |y sel ected fromthe griupteonti sting of al kyl car bonyl ,

al kenyl car bonyl , [#KyaiA’ eiaterrernly felectedframltheane rociagebranyiysifghainei n (a) t he

al kyl car bonyl , al"Reryiebmriyimykyicbepighing Bieyirpindainrddrryarbapriconal |y are
substituted w th abrpycageyiampr genglexiysitty e ptyyloypthayrairpgdrbioyadel ect ed from t he

g rou p cons | st | n g a@j{fnylsulfonylamino, alkynylsulfonylamino, aminocarbonylamino, alkyloxycarbonylaminoimino,

alkylsulfonylaminoimino, alkenylsulfonylaminoimine, and alkynylsulfonylaminoimino, wherein:

(a) the amino portion of such substituents optionally is substituted with a substituent
independently selected from the group consisting of carbocyclylalkyl, heterocyclylalky!,
alkylcarbonyloxy, aminocarbonylalkyl, alkyl, alkenyl, alkynyl, alkylcarbonyl,
alkenylcarbonyl, alkynylcarbonyl, alkyloxycarbonyl, alkyloxyalkyloxycarbonyl,
alkylcarbonyloxyalkyl, and alkylsulfonyl, wherein:

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

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

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

the amino optionally is substituted with one or two substituents
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car boxy, hydroxy, hal o, ammo, nitro, azido, oxo, am nosul fonyl,

al kyl oxycar bonyl , al kenyl oxycar bonyl , al kynyl oxycar bonyl, al kyl car bonyl oxy,
al kenyl cawbanwlax4ds al kynyl car bonyl oxy, al kyl oxy, al kenycoss2o0ialokssay | oxy,
car bocycl yl, heterocyclyl cyano, and am nocarbonyl, and (b) the

am nocar bonyl optionally is substituted wth one or two substituents

i ndependently selected fromthe group consisting of alkyl, alkenyl,

al kynyl, and al kyl sul fonyl anmp [ 00302] In sonme of the above enbodi nents,
each Rl is independently selected fromthe group consisting of

al kyl car bonyl , al kenyl carbonyl, al kynyl carbonyl, and am nocar bonyl, wherein
such substituents are not substituted [00303] In sone enbodi nents, each R1
i s independently selected fromthe group consisting of alkylcarbonyl and

am nocar bonyl, wherein (a) the al kyl carbonyl optionally is substituted with
one or two substituents independently selected fromthe group consisting of
carboxy, hydroxy, halo, ,ﬂg&gﬂyn&%&%éhe FlofdQng oA R e SARS Ul fONYI

al kyl oxycar bonyl, al kyl calRoRvliaxX¥adhdy %y, carbocyclyl, heterocyclyl
Cyano and am nocar bonyl mgkyGQ onatlyh?ubs@tggdwlggn@‘grné?em%loxyoptI Onal l y I S
substituted with one or )ma,agéaﬁawhae%@mp%mJnapL@ps@ugqg@g Yysel ected fromthe

gr OUp consi sti ng of ledenérlgorngewJut&HJ IdéBJR&éJﬂ;asm fr-l;mQIQ hc])nm tu@ otSOI'TE

enbOdi ment S, eaCh R1 alLy?alkeny al%Qy?nQOxy hyLdy,ﬁ%lx?%%g( Ell!y&f;};jy,th 1trgr OUp COﬂSl Stl ng Of
al kyl carbonyl and am n nvl . whe he al Kyl carbonyl optionally

b d h cyano, azi cl; and am#ho, Wher d | | d f h
is substituted wt one or E‘V\Dmo Hlonqulssul,{%[’l Wlthonel’(l)r CREL nff?{]t OyO)S(g ecte romthe
1.

group consi sti ng of car bOX dentl lected(? tﬁelgrou ol létm {m(yl Qldenyl and alkyfiy
b al K f

am nosul fonyl , aI b K%ca oxy, cyano, and

ami nocar bonyl b: cg))stg ammo hete C clylsulrl.‘o Pamlk{a alk}9 Bl?on lamino, al ey Icarbon lam%!ul)3 stituted with one
or two substltuenﬁ nd nmdloﬁ? ﬁ%é; mﬁmggmgmm g 6 Up "consi sting of

al kyl and alkylsu RO VEU DR M) U511 i’ SOne ' e ments, each Rlis

odi
Ik l 1 , Isulfc kenylsulfonyl g Isu)fe
I n d € p en d ent l y S€ l . yn{ :r):)o rtjmnﬁl:(gla:;lsulfoj\;lzg n01m1: aallj::yj:ulzjr‘:lyellaﬂ;tl::01mg:yas:} " aln R l car b on y l an d
am nocar bonyl , WHBPEPH™

carno
en eacH RJ 1S m %ndentyse cied om e \Econswtm o

C

atkynylsulfonylaminoimino, wherein:

(a) the amino portion of such substituents optionally is substituted with a substituent
independently selected from the group consisting of carbocyclylalkyl, heterocyclylatkyl,
alkylcarbonyloxy, aminocarbonylalkyl, alkyl, alkenyl, alkynyl, alkylcarbonyl,
alkenylcarbonyl, alkynylcarbonyl, alkyloxycarbonyl, alkyloxyalkyloxycarbonyl,
alkylcarbonyloxyalkyl, and alkylsuifonyl, wherein:

(1) the carbocycly! portion of the carbocyclylalky! and the heterocycly! portion
of the heterocyclylalkyl optionally are substituted with one or more substituents
independently selected from the group consisting of alkyl, alkenyl, alkynyl, carboxy,
hydroxy, alkyloxy, alkenyloxy, alkynyloxy, halo, nitro, cyano, azido, oxo, and amino,
and

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

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

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

the alkyl optionally is substituted with one or more hydroxy;

(c) the carbocyclyl and heterocyclyl portions of such substituents optionally are
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t he al kyl carbonyl optionally is substituted wth one or two substituents
i ndependently selected fromthe group consisting of carboxy, hydroxy, hal o,
am no, niwpapleaai46, oxo, am nosul fonyl, al kyl oxycar bon®CT/US2010/028560

al kyl car bonyl oxy, al kyl oxy, carbocyclyl, heterocyclyl, cyano, and

am nocar bonyl [00306] In sone enbodi nents, each R is independently

sel ected al kyl carbonyl [00307] In sone enbodi nents, each Rl is

i ndependently sel ected am nocarbonyl B28 SubsMuent R [00308] Each RJ is
i ndependently selected fromthe group consisting of

car bocycl yl sul f onyl am no, heterocyclyl sul fonyl am no, al kyl carbonyl am no,
al kenyl car bonyl am no, al kynyl car bonyl am no, al kyl oxycar bonyl am no,

al kenyl oxycar bonyl am no, al kynyl oxycar bonyl am no, al kyl sul f onyl am no,

al kenyl sul f onyl ammo, al kynyl sul f onyl am no, am nocar bonyl am no,

al kyl oxycar bonyl am noi m no, al kyl sul f onyl am noi m no,

al kenyl sul f onyl am nOIS‘mﬂme.ma.@dm@Jngyml,;ﬁg,ainje.;awéc@mnn@g,maagmgmerel n (a) the
am no portion of suchysubstddhy SRS eS| An&&ﬁ Weody, Sy Shid debit €d with a
substituent independegpt, |y sel-86586. from the group consisting of

car bocycl yl al kyl , heterocychxg@JKM&WBQ&%gjﬁﬁgggmth%%s am nocar bonyl al kyl
al kyl al kenyl al kynyl ’md@Ln&Ml sglgll; rgﬂ%abupglls&l?gmyh(ﬁgﬁgl%l‘(myl g’nl! kynyl car bonyl

al kyl oxycar bonyl ! ool O RL KA UAE AL RO Yhnee i SELGHRRY ! OXval kY1, and
al kyl sul fonyl , mﬁmﬂmﬁ {he ca e carbocyclylalkyl

ocyclylsulfony mo he ero y)ﬁ;sulxnylanﬂlo r i T lam no, |
and t he het er Ocycﬁcxylcar&))xg'&mmo alpyny%arbonylamgno akeFoxycar on C ken Xycar n9a91¥no, Onal y are
SUbSt Itut ed Wt h Q yoxyc bon ammo I%su ony?ammo a }lsafonlylammo Bkyrgld,ﬁonyam 0,
0l

selected fromthe
group consi st ng O)?ca%onya%nd lkal nyplylnoimmo alke Isu nylammou'n 3(y’ ydr oXYy, al kyl oxy,
al kenyl oxy, al kyny T cva

oxo, and am no, and (2)
t he am no portl Orl?og In[omeembocrnents eac?'l(uéE{g enden

)% lammmmu?o wherems hsdbstl t a no; subsn%ted. !
al is substituted with
one or two substi

carb i fe}émg Rﬁtﬁ?gm@ consfs% roup consisting of
al kyl, al kenyl, im

5 ?fonhamlno, l‘e go C clyliu fon am11|o a]k ?carbonallaJT(mo aelic)' oxycarbony or ky ny | por t | on o f
l d al Ifgnyl wh
such substltuents optrong Tm“’i;“fatfff"ﬁi?;;?ihmg;eﬁggmggge substituents
i ndependent |y selected fron1Fﬁ°°“°“:ﬁ588’ ik & o} AN

independently selected ﬁ'om e group consisting of carbocyclylatkyl, heterocyclylalkyl,

alkylcarbonyloxy, aminocarbonylalkyl, alkyl, alkylcarbonyl, alkyloxycarbonyl,
alkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsulfonyl, 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 aminocarbonylalkyl optionally is substituted
with one or two substituents independently selected from the group consisting of
alkyl, alkenyl, and alkynyl,

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

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

(¢) the carbocyclyl and heterocyclyl portions of such substituents optionally are
substituted with one or two substituents independently selected from the group consisting of
alkyl, carboxy, hydroxy, alkyloxy, halo, nitro, cyano, and amino, wherein:

the amino optionally is substituted with one or two substituents

independently selected alkyl.
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car boxy, hal o, oxo, am no, al kyl oxycarbonyl al kyl carbonyl oxy, hydroxy,

al kyl oxy, carbocyclyl, heterocyclyl, and cyano wherein the am no optionally
i s substiwoten/mi43dh one or two substituentsindependent| pCcsalseammesste om t he
group consisting of alkyl, alkenyl, alkynyl, alkyloxy, alkenyloxy, and

al kynyl oxy, wherein the alkyl optionally is substituted with one or nore
hydr oxy, (c) the carbocyclyl and heterocyclyl portions of such substituents
optionally are substituted with one or nore substituents independently
selected fromthe group consisting of alkyl, alkenyl, alkynyl, carboxy,

hydr oxy, al kyl oxy, al kenyl oxy, al kynyl oxy, halo, nitro, cyano, azido, and
am no, wherein the amno optionally is substituted wth one or two
substituents i ndependently selected fromthe group consisting of alkyl,

al kenyl, and al kynyl [00309] In sone enbodi nent, each RJ is independently
selected fromthe group consisting of carbocyclyl sul fonyl ammo,

heterocyclylSulfqaxhgghagmmghx¥$Q@ﬁ@@@%@@g&@@mmg}&gﬁxhgﬁrbonylanlno

al kynyl car bonyl ang@,.,2lidsy gmgraycmmaﬁmammfm@!mmw oxycar bonyl am no,

al kynyl oxycar bony,|, AlDQuinihok¥l Ul f onyl am no, ~al kKenyl sul f onyl anmo,

al kynyl'sul fonyl am no, “an,RogaJ Q&ﬂ¥mﬁﬁh&8moﬂ4% L&&k&ﬁ&%&&ﬂ&ﬂo'"1”0
a'keny|SU|f0ny|a”‘nohﬁk&%mwﬁagm%ﬂkgﬂ%nimgL“wmcﬁﬂHQ&ﬂkﬁﬁuﬂ erein (a) the

am no port Ion Of Sucrz;llky%q)onyloxy 1mmocargoslal ptlklyl Iallk)§ox calr‘l:vonslt I tut ed \M t h a
substituent independ @&WMMM%“e% d onS|st|ng of

Aroon’ PO and a Sl‘% whnerem:
car bocycl yl al kyl , heterocyclyemmm;bméa Kz éé%h%ﬂ%m?ﬂy&?fh nocar bonyl al kyl ,

al kyl al kenyl al kynyl porﬂmﬁ%l:rterocyc Qa[;l](y {1om‘1§/aresug!tte9 1trlone a kynyl Car bonyl
a

aIkonxycarbonyI al kyl oxyal kyl oxycar b verodLKY] C ($ca | oxyal kyl, and
al kyl sul fonyl, wherein (1 t'?ﬁgjf%fﬁm ﬂ?xijgé f& %EJ ?%é car bocycl yl al kyl

and the heterocyclyl portidif tjonally are

substituted with one or rlngﬂ§§°mngmqwmwg : ”maw%f'MRwelected fromthe
1th one o; substituents independent} lected frbm tlb ou cons:%{lm

group consi sting of alkykllgfkgﬂ¥1l arkynyf: car bbx {fdr oxy, al kyl oxy,

al kenyl oxy, al kynyl oxy, R&F6™RiT¥6, cyano, azido, oxo, and anino, and

(b) the alkyl portion of such substifuents optlonally is substituted with oné or two

h%af“

substituents independently selected from the group consisting of carboxy, halo, oxo, amino,
alkyloxycarbonyl, atkylcarbonyloxy, hydroxy, alkyloxy, carbocycly!, heterocyclyl, and
cyano, wherein:
the amino optionally is substituted with one or two substituents
independently selected from the group consisting of alkyl and alkyloxy, wherein:
the alkyl optionally is substituted with one or more hydroxy;

(c) the carbocyclyl and heterocyclyl portions of such substituents optionally are
substituted with one or two substituents independently selected from the group consisting of
alkyl, carboxy, hydroxy, alkyloxy, halo, nitro, cyano, and amino, wherein:

the amino optionally is substituted with one or two substituents
independently selected alkyl.
[00313] In some embodiments, each R’ is independently selected from the group consisting of
carbocyclylsulfonylamino, heterocyclylsulfonylamino, alkylsulfonylamino, and
alkylsulfonylaminoimino, wherein:

the amino portion of such substituents optionally is substituted with a substituent
independently selected from the group consisting of carbocyclylalkyl, heterocyclylalkyl,
alkylcarbonyloxy, aminocarbonylalkyl, alkyl, alkylcarbonyl, alkyloxycarbonyl,
alkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsulfonyl, 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,

0x0, and amino, and
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(2) the am no portion of the am nocarbonyl al kyl optionally is substituted
with one or two substituents independently selected fromthe group

consi sti nyoabicaliksgk, al kenyl, and al kynyl, (b) the al kylpcTalskenpbsseand

al kynyl portion of such substituents optionally is substituted with one or
nore substituents independently selected fromthe group consisting of

car boxy, halo, oxo, amp, alkyl oxycarbonyl, alkyl carbonyl oxy, hydroxy,

al kyl oxy, carbocyclyl, heterocyclyl, and cyano, wherein the am no
optionally is substituted with one or two substituents independently
selected fromthe group consisting of alkyl, alkenyl, alkynyl, alkyl oxy,
al kenyl oxy, and al kynyl oxy, wherein the al kyl optionally is substituted

wi th one or nore hydroxy, (e) the carbocyclyl and heterocyclyl portions of
such substituents optionally aresubstituted with one or nore substituents
i ndependently sel ected fromthe group consisting of alkyl, alkenyl, alkynyl

carboxy, hydroxy, al kyl 0X¥. .nfd K&RN¥hQNHoecarod il B¥chaBXN weill@Bone B LTO, €yaNo,

azi do, and am no, %roQ.Lsrue&snﬁ‘epe@dmly@&a&%k@mcin;(stmg§au§1Lm§;t1 Lguted with one or
two substituents indgpgpdently selected fromthe group consisting of alkyl,
al kenyl and al ky&‘MLII’nsomgbolmQQSSeJcm is In@perﬁé}mle&gfro&m&ro@ons\étﬁgoenbOdl ment S, eaCh R'J
I's 'ndependent'yC§QL$£&&QmLJQH&}QﬁmﬂhQHPu%%ﬁ?%&E%Qg of

carbocycl yl sul fonyl, anm lnmmmoWermoncyc fony am no alkylcarbonylanlno

al kenyl car bonyl anmmo, imkyq y portac‘m tge aMyI]stﬁfgg ]ammb (P‘ lkylsM onqanxlﬁuﬁ onn%{ am no,

2) keny] oxyear bony! am0g sl k| Ok AL BOONL A &,  onyl ani no,

co§s mg
al kenyl SU| fonyl am nO xy, l oXo, mo ?(?(X ab nyl, afl?)ilcarbonyoxy(})\%roxy,bale)X am nO
al kyl sul f onyl am noi mm, cwﬁlkmq&ﬂchmow f

al kynyl sul f onyl am noimh %ﬁCE ubst| uent%Fgmg not substituted

[0031 1] In sone enmbodi nhgm?m“:m%z%gﬁ"b e O Ak jvS:::‘mg'tsm el ected fromthe
group consi sting of caf6°l ltyn ' fonyle ferocyclylsulfonylanlno
alkylcarbonylamnj “OXytar “B“wﬂwcw‘°ﬁ““?WXT§ulfon | ani no,

am nocar bonyl ami 9 15]1550892 Tostit § SBVISAN ST RE " SRITSPEIH (a) the amino
portion of such §ﬁ%§?“%“€ﬁ “8“FVSE§PV“aM?m?ﬁﬁ¥T M uted with a substituent
i ndependent |y sefgﬁfgﬁmwﬁﬁﬁf?ﬁ’ roup consisting of carbocyclylal kyl,

the carbocyclyl and Reterocyclyl portions of such substitlients optionally are
het er ocycl yl al kyl, yew yelylp itients optionally

mthe

|
ing of alkyl and alkyloxy,
I a

substituted with one or two substituents independently selected from the group consisting of
alkyl, carboxy, hydroxy, alkyloxy, hale, nitro, cyano, and amino.
{00316] In some embodiments, each R’ is independently selected from the group consisting of
carbocyclylsulfonylamino and heterocyclylsulfonylamino, wherein:

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

[00317] In some embodiments, each R’ is independently selected from the group consisting of
alkylsulfonylamino, alkenylsulfonylamino, alkynylsulfonylamino, and alkylsulfonylaminoimino,
wherein:

(a) the amino portion of such substituents optionally is substituted with a substituent
independently selected from the group consisting of carbocyclylalkyl, heterocyclylalkyl,
alkylcarbonyloxy, aminocarbonylalkyl, alkyl, alkylcarbonyl, alkyloxycarbonyl,
alkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsulfonyl, 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 aminocarbonylalky! optionally is substituted

with one or two substituents independently selected from the group consisting of
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al kyl car bonyl oxy, am nocar bonyl al kyl, al kyl, al kyl carbonyl

al kyl oxycar bonyl , al kyl oxyal kyl oxycar bonyl, al kyl carbonyl oxyal kyl, and

al kyl sul fwoybio/missei n (1) the carbocyclyl portion of tRreTasedooysskyl al kyl
and the heterocyclyl portion of the heterocyclylal kyl optionally are
substituted with one or two substituents independently selected fromthe
group consisting of al kyl, carboxy, hydroxy, alkyloxy, halo, nitro, cyano,
oxo, and am no, and (2) the am no portion of the am nocarbonyl al kyl
optionally is substituted with one or two substituents independently
selected fromthe group consisting of alkyl, alkenyl, and al kynyl, (b) the
al kyl portion of such substituents optionally is substituted with one or
two substituents independently selected fromthe group consisting of

car boxy, hal o, oxo, am no, al kyl oxycarbonyl, alkyl carbonyl oxy, hydroxy,

al kyl oxy, carbocyclyl, heterocyclyl, and cyano, wherein the am no
optionally is substltuteqwgm%hmgﬂﬁwor two substituents independently

sel ected fromthe group
optionally is substityt
het erocyclyl portiong,

9193 ! %lttehyngd alkynyl @L K:Xllsuctﬁagtuegt J&waﬁ}%ﬁy ' wherein the al ky l
§e with on tWQngmugl[s ln@rniegt]y lecgg fgé Md grm(pg))'lsnsttngl)? car b oc y c l y l an d

g haﬁlmm@}mowm;bu@ BB 208l Ligogr e Substitut ed wi th

one or two substltuentb§cyclyﬂ1 ﬁ@ gg&$¥m§§ ected fromthe group consi sting of

al kyl car boxy’ hydroxy’ yammoo tibna lyQ‘s!ués)t wpv&ltgoneox‘twomxgtu and ammo, \Nher el n

t he am no Opt I Onal l y I S Suan tl S| lectedgl throupconanmgoto yl t(}I\qlgyloxy Wi <§'etin| tuents .
i ndependent |y selected aT& b M) qﬂy £l nents, each RJ is
ptlona yls substifuted wi one or re hydroxy.
i ndependent |y selgfg £1 9 slsting.o
In some embo iments, each 1S an m €] enden Iy elected l Ifonylamino, wherein;
car bocycl yl sul fordyT' ter Psulfon %] o, " al’kyl sul f onyl ani no,
na ¥|s su Jsfltute wnh

and al kyl SU| fonyl am rslgsltlt!:éll]tmd end ntl etedfom e oup cqnsistin; ofcar col alkyl 1on Of SUCh
substituents optionall S ed Wih a (1t Uent independent |y

sel ected fromthe grdy °°y°c13"alrf’§ ‘"‘%'fa’b"“fgl"xyoql’"'"°°arb°"5'alkéi}/;’° ’ :%"fy"’ TR heter ocycl yl al kyl ,

S5

amino moCX e ﬁMy sﬁf nyl%mﬁlo L)

al kyl car bonyl oxy ama"ﬁy IO U SO TAVARE: IR/ A A V< i N1 lf)"if°|'*'?yl
al kyl oxycar bonyl , alkfe%xyalk onycarbon al k Icarbon onyalkyl and
carboc clyl portion of t e carbocyclylal 1 and the heteroc;

al kyl sul fonyl , mhereln

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

(b) 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, alkyloxycarbonyl, alkylcarbonyloxy, hydroxy, alkyloxy, carbocyclyl, heterocyclyl,
and cyano, wherein:

the amino optionally is substituted with one or two substituents
independently selected from the group consisting of alkyl and alkyloxy, wherein:
the alky! optionally is substituted with one or more hydroxy.
|00319] In some embodiments, each 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, aminocarbonylalkyl, alkyl, alkylcarbonyl,
alkyloxycarbonyl, alkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsulfonyl,
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,
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(1) the carbocyclyl portion of the carbocyclylal kyl and the heterocyclyl
portion of the heterocyclylal kyl optionally are substituted with one or two
substi t uenb20imdepsendent |y sel ected fromthe group consiPsriusgoiofn2ssbiky |

car boxy, hydroxy, al kyloxy, halo, nitro, cyano, oxo, and am no, and (2) the
am no portion of the am nocarbonyl al kyl optionally is substituted with one
or two substituents independently selected fromthe group consisting of

al kyl, al kenyl, and al kynyl, (b) the al kyl portion of such substituents
optionally is substituted with one or two substituents independently
selected fromthe group consisting of carboxy, hal o, oxo, am no,

al kyl oxycar bonyl , al kyl carbonyl oxy, hydroxy, al kyl oxy, carbocyclyl

het erocycl yl, and cyano wherein the amno optionally is substituted with
one or two substituents independently selected fromthe group consisting of
al kyl and al kyl oxy, wherein the alkyl optionally is substituted with one or
nmore hydroxy, (c) the catRQCKfdyi and,RelerQachyl portions of such
substituents Opt i onal | y ar e(Z)?ﬂu%t)!onnMt)f%:dammcgﬂjanyl%lepnggﬂylIs\ﬁQltu@c“bSt Ituents

i ndependent |y sel ected fgpm 8wt AURGRASESE e Ofuy Blslidels Car boxy,

hydroxy, al kyl oxy, hal o, filfeh,Pma-&¥AN0, and am no, wherein the am no

Opt I Onal l y I S Sug&;ﬂ)ﬁn%Ee%gboMeJ;tsheacplpgan%ﬁepeLd% séeug%{yllsutfo Lo&vhérendependent l y

sel ected al kyl [00313] Itammoﬁmsﬂgumw@n@%bsubt wdwinal Ndependent |y

Sel ect ed fr om t he gr gugsaueggcp t‘ysepcg]‘l&mﬂxegﬁuppogs%%gofcxr §Hylak§ny| am no,

het er OCyC| yl SUl fony %terocy clylalky], a]ky]&rb(%}l/lloxy a% (}éarbgl%lknl alkyl drb%yl y SU| fonyl am nOI m no
wherein the am no pOI’a’}( ‘oxycarbo lallgrluxgancylox cagmn 1, a cerbr(}}yoxy koylglfolnyY is substituted

W t h a SUbSt I tue &0 Zhrfréongembo f ndep nden selecp k}lsu onylgmno,w erelconSI st I ng Of

car bOCyC| yl al kyl %et ero ¥l Tnpy onof jk)’lsulfaﬁylan%f ptional ylssu¥s tQ% 1fhoneor wglocar bonyl al kyl

al ky l al ky l car bO ny l subs?tuentsy deée]nfi\én%)i selectc«)i }r/n the froup jé 11111 Xf¥a%oxT(X o, o%y%u?o'!‘ bO ny l

alkylcarbonyloxyalkyl cg: > carbocyclyl
portion of the carboqygV:;’i%qam°ﬁﬁy?£ ’ﬂ%?%?b%w%ly°yﬁ' ?lon of

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.
[00322] In some embodiments, each R” is an independently selected alkylsulfonylamino, wherein:

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

[00323} In some embodiments, each R’ is an independently selected alkylsulfonylamino. In some such
embodiments, each R" is methylsulfonylamino.

[00324] In some embediments, each R’ is an independently selected alkylsulfonylaminoimino,
wherein:

(a) the amino portion of the alkylsulfonylaminoimino optionally is substituted with a
substituent independently selected from the group consisting of carbocyclylalkyl,
heterocyclylalkyl, alkylcarbonyloxy, aminocarbonylalkyl, alkyl, alkylcarbonyl,
alkyloxycarbonyl, alkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsulfonyl,
wherein:

(1) the carbocyclyl portion of the carbocyclylalkyl and the heterocyclyl
portion of the heterocyclylalky! 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
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t he heterocyclyl al kyl optionally are substituted with one or two
substituents independently selected fromthe group consisting of alkyl

car boxy, Wwoanoxmpi4sal kyl oxy, halo, nitro, cyano, oxo0, an@&cCardseap/oassd2) t he
am no portion of the am nocarbonyl al kyl optionally is substituted with one
or two substituents independently selected fromthe group consisting of

al kyl, al kenyl, and al kynyl [00314] In sone enbodi nents, each RJ is

i ndependently selected fromthe group consisting of

car bocycl yl sul f onyl am no, heterocyclyl sul fonyl am no, al kyl sul fonyl am no,
and al kyl sul f onyl am noi m no, wherein the al kyl portion of the

al kyl sul fonyl am no and al kyl sul fonyl am noi m no optionally is substituted
with one or two substituents independently selected fromthe group

consi sting of carboxy, halo, oxo, am no, alkyloxycarbonyl,

al kyl car bonyl oxy, hydroxy, al kyl oxy, carbocyclyl, heterocyclyl, and cyano,
wherei n the amo opt|on@hhmmhsmﬁgg§tltuted with one or two substituents

i ndependent |y sel ected f r,)mk;] DG orIF QU e SR el skl livand al kyl oxy,

wherein the alkyl optlQOALtYuchSaRHl tselleaewoﬁqegvm,pcnm& Gealhy ARY € Ny dr Oxy
[00315] In sone enboé%qgga%%“ggoy K M;@ spehdentlysel ected fromthe

group consisting of %Qmw%ﬁ¥ wg §gllony amno heterocyc]ylsulfonylanlno
ﬂ'l kyl SUl f?)nlyl am no an ino p on lynsst\é tlgtedWlt Q)rlnemm@gnbsnmm%{ie;%rlldgtlt he car bOCyC| yl and
eter OCyC y por t i OnS Qed from ggroupsc«!“rl 1<§n7 falkul anq 1lkylo€'e(§re10na

y are substituted with
one or two substituents in undw%bgge ommmmﬂmm the group consisting of

2‘1)%' engg{jlbﬁ_)é% t Sr‘%gg P Xﬁﬂboilmeyzsﬁacglg ! is énn%éeﬁd%nfly selected qliélsuﬁox mi o}mgﬁ]n?hgmgpgu[pOO?)lG] In
consi sting of cafbocyclylsulfon anln nd heter o] | f onyl am no,

V\Iher el n t he car bocyC| eamno 1 nofthealkylsu ? anlmmfoptlonalgISXIFStlt'}/edWIH SUbSt i tuents

Opt I Onal l y are SUbSt Ihetemcyc jalkyl, all larbon loxy inoc: nyl kyl, alkyl alkylcarbonyl, I ndependent l y

sel ected fromthe grd 8 s e 0?’ fﬁ% PHEX #% hxdroxy, al kyl oxy,

hal 0, nitro, cyano, é AT ”? b ﬁ%“@%ﬁb&” Y each RI is

i ndependent |y sel ect &F°From t he group, con5|st|nq
(1) the carbocyclyl portion of the carbocyclylalkyl and the heterocyclyl

sn¥st1tt|ent1 de; end%n selected omth ou cons1stmbof %arbOfyclylalkfl

portion of the heterocyclylalky] 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.
[00326] In some embodiments, each R’ is an independently selected alkylsulfonylaminoimino,
wherein:
the amino pertion of the alkylsulfonylaminoimino optionally is substituted with a
substituent independently selected from the group consisting of carbocyclylalkyl,
heterocyclylalkyl, alkylcarbonyloxy, aminocarbonylalkyl, alkyl, alkylcarbonyl,
alkyloxycarbonyl, alkyloxyalkyloxycarbonyl, alkylcarbonyloxyalkyl, and alkylsulfonyl.
[00327] In some embodiments, each R’ is an independently selected alkylsulfonylaminoimino,
wherein:
the alkyl portion of the alkylsulfonylaminoimino optionally is substituted with one or
two substituents independently selected from the group consisting of carboxy, halo, oxo,
amino, atkyloxycarbonyl, alkylcarbonyloxy, hydroxy, alkyloxy, carbocyelyl, heterocyclyl,
and cyano, wherein:
the amino optionally is substituted with one or two substituents
independently selected from the group consisting of alkyl and alkyloxy, wherein:

the alkyl optionally is substituted with one or more hydroxy.
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al kyl sul f onyl am no, al kenyl sul f onyl anmo, al kynyl sul f onyl am no, and

al kyl sul f onyl am noi m no, wherein (a) the ammp portion of such substituents
opti onal lwois1substi t uted with a substituent independentCy/usediooessdo f r om
t he group consisting of carbocyclylal kyl, heterocyclyl al kyl,

al kyl car bonyl oxy, am nocar bonyl al kyl, al kyl, al kyl carbonyl

al kyl oxycar bonyl , al kyl oxyal kyl oxycar bonyl, al kyl carbonyl oxyal kyl, and

al kyl sul fonyl, wherein (1) the carbocyclyl portion of the carbocyclylal kyl
and the heterocyclyl portion of the heterocyclylal kyl optionally are
substituted with one or two substituents independently selected fromthe
group consisting of al kyl, carboxy, hydroxy, alkyloxy, halo, nitro, cyano,
oxo, and am no, and (2) the am no portion of the am nocarbonyl al kyl
optionally is substituted with one or two substituents independently
selected fromthe group consisting ofal kyl, al kenyl, and al kynyl, (b) the
al kyl', “al kenyl, gRgsalksthddineRQbch k' QB i®bendSMGltcid MR ok s OPtional Iy is
substituted with gne or two substituents independently selected fromthe
group consisting of car RRY: oAl QoaicRAh 1@ Guriondd i MeliRXNGAEBONY |,

al kyl car bonyl OXy’ hyq’roglggMuems%heKMiang%ctedg’o@ll{hpg(?o%llsynLofcamcﬁ)t lﬁlggxgyCl yl and CyanO,
wherein the amo opt i, QRakloYcalbaiy, SRSLLEL TGSy, M\»&jnl;xbcaﬁdﬁﬁlyx%emiy&w subst i t uent s

i ndependent | y selectggcggon1the group consi sting of al kyl and al kyl oxy,

\Nher el nt he al kyl [00. R so eegbmllrkénts, e§chl§5’s’9§n ep eﬁdgltl)ge%gted a]l&]sulfogyﬂx%nognno IID re hydr OXy
[00318] In sone e I ndependently sel ected

som su embo (m n] ‘ia} ethyls fonylammgmmo .
al kyl sul fonyl a Q eac lSlﬂ epen entlypepctestlmoph OIpcotnsht%gogl kyl sul fonyl anmo

0033 nsomee del

optionally is SUbEﬁrmw lmmM%mmwmowll,wkl pendently sel ected from
the gr Oup consli Stl ng 0 omo o u su st1tuer¥slieplt( nhy:ssm%rtlochVq}JoXeor%!okyl

a: ty: car bon%' OX%/’ alrn Igs?tucegsrm d¥ tly selecté{:l frdm the Ioroul?lconélstl f[g:%{m ,QE, 0X0, f | k | d

a y Oxycar Ony a k1¥ f%onyl lcar on%/ XY, rox 19x rIb lyl etero (9[]% Oxya y an

al kyl sul fonyl , mhere|H'? bo 5 T POt the carbocycl yl al kyl

and the heterocyclyl “p6rtion of the heterocyclylalkyl optionally are

substituted with one or two B29. Substituent R".
[00331] Each R¥ is independently selected from the group consisting of aminosulfonyl, alkylsulfonyl,

alkenylsulfonyl, and alkynylsulfonyl, wherein:

(a) the alkylsulfonyl, alkenylsulfonyl, and alkynylsuifonyl optionally are substituted
with one or more substituents independently selected from the group consisting of carboxy,
hydroxy, halo, amino, nitro, azido, oxo, aminosulfonyl, alkyloxycarbonyl,
alkenyloxycarbonyl, alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarbonyloxy,
alkynylcarbonyloxy, alkyloxy, alkenyloxy, alkynyloxy, carbocyclyl, heterocyclyl, cyano,
and aminocarbonyl, wherein:

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

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

[00332] In some of the above embodiments, each R¥ is independently selected from the group
consisting of aminosulfonyl, alkylsulfonyl, alkenylsulfonyl, and alkynylsulfonyl, wherein such
substituents are not substituted.

[00333] In some embodiments, each R¥ is independently selected from the group consisting of
aminosulfonyl and alkylsuifonyl, wherein:

(a) the alkylsulfony] optionally is substituted with one or two substituents
independently selected from the group consisting of carboxy, hydroxy, halo, amino, nitro,

oxo, aminosulfonyl, alkyloxycarbonyl, alkylcarbonyloxy, alkyloxy, carbocyclyl,
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substituents independently selected fromthe group consisting of alkyl,

car boxy, hydroxy, alkyloxy, halo, nitro, cyano, oxo, and am no, and (2) the
am no porwpanioofii43he am nocar bonyl al kyi optionally is skbStiscamaesses t h one
or two substituents independently selected fromthe group consisting of

al kyl, al kenyl, and al kynyl, (b) the alkyl portion of the alkyl sul fonyl ammo
optionally is substituted with one or two substituents independently
selected fromthe group consisting of carboxy, hal o, oxo, am no,

al kyl oxycar bonyl , al kyl carbonyl oxy, hydroxy, alkyloxy, carbocyclyl,

het erocycl yl, and cyano, wherein the amno optionally is substituted with
one or two substituents independently selected fromthe group consisting of
al kyl and al kyl oxy, wherein the alkyl optionally is substituted with one or
nore hydroxy [00319] In sone enbodi nents, each RJ is an independently

sel ected al kyl sul fonyl anmo, wherein the am no portion of the

al kyl sul fonyl amm optdRH@L. LMo, InSmSddASiiidaut €d Wi th a substi tuent

i ndependent |y sel ected f§@mmhaRon@ERHR CRRSL Sl wolskatbocycl yl al kyl ,

het erocycl yl al kyl, al kyl&ah0aul,0Xy, am nocarbonyl al kyi, al kyl,

al kyl carbonyl, ~al doyh %NS AcRRRYde R«asllnlfe;@Ldgefyxe@Lthyol.n%gyogpaxnmgsfI
aIkyIcarbonyloxthﬁ%ﬁmlgngﬂﬁh§ylsu onyl, wherein (1) the carbocyclyl

portion of the carbocyclylalkyl and the heterocyclyl portion of the

het erocycl yl al kyl optional | y.af.8.substituted. M4 h one or two substituents

i ndependently sel gat 6d..fFQMh RIS RCQ%&S&“ kg ke Rl ks, carboxy, hydroxy,
al kyl oxy, hal o, ryd quyan”@ Qu g q nkqpmmgﬂ ﬂ£gmwgggm@n1no portion of
t he am nocar bonyll‘ﬁ] 1tue8 odlmen can bYC d%lf{)rmsvgnl us emgoglments of ctompound,rs.I ? or two

SUbSt Ituents | ndqp “és 92235 egsog:o éomg;o frﬁull’n()fomedlgcombl ', tesubs%jent i ng Of al kyl

al kenyl , and alkyn% S an
i ndependent |y sel8 mm MPP ere e am no portion of the
bocﬁ ents 0 f ounds of formu ( re pfovn ed be ow .

al kyl sul f onyl ammg, apt1 ona emmom L | Mot h thtp nt i ndependently
sel ect ed fron1?ﬂg gﬁoup conS|s np ofﬁbé? 8?§%T ‘mfﬁm (b

eac
ove arle \fm mt escopeo ppllcan inventidn, and sqme 1]lustratwe

==%- 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 methy;
R® is selected from the group consisting of hydrogen, methyl, and nitrogen-protecting group;
R’ is hydrogen;
R’ is selected from the group consisting of alkyl, and heterocyclyl, wherein:
(a) the alkyl optionally is substituted with one or more halo, and
(b) the heterocyclyl optionally is substituted with up to two alkyl substituents;
R’ is selected from the group consisting of alkyl, alkenyl, alkyloxy, amino, and halo;
as to L and R*:

L is a bond, and R* is selected from the group consisting of Cs-Ce-carbocyelyl, 5-6-
membered heterocyclyl, fused 2-ring carbocyclyl and fused 2-ring heterocyclyl, wherein each
such substituent optionally is substituted with one or more substituents independently selected
from the group consisting of RE RF, RO, RY, R, R’, and RX, or

L is C(R*=C(R®), and R® is selected from the group consisting of Cs-Ce-carbocyclyl
and 5-6-membered heterocyclyl, wherein each such substituent optionally is substituted with
one or more substituents independently selected from the group consisting of RE, Rf, R®, RY,
R, R’, and R¥; and

R* and R® are independently selected from the group consisting of hydrogen and C,-
Ce-alkyl.

[00337] In some embodiments, the compounds of formula (I) correspond in structure to formula (I-1),
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het erocycl yl al kyl , al kyl car bonyl oxy, am nocar bonyl al kyl, al kyl,
al kyl car bonyl , al kyl oxycar bonyl, al kyl oxyal kyl oxycar bonyl ,
al kyl car bwoypboxyadskyl , and al kyl sul fonyl [00321] | n sonmeCerdsediomesshes, each
RJ is an independently sel ected al kyl sul fonyl anmo, wherein the al kyl
portion of the al kyl sul fonyl anmo optionally is substituted wwth one or two
substituents independently selected fromthe group consisting of carboxy,
hal o, oxo, am no, al kyl oxycarbonyl, al kyl carbonyl oxy, hydroxy, al kyl oxy,
carbocyclyl, heterocyclyl, and cyano, wherein the am no optionally is
substituted with one or two substituents independently selected fromthe
group consisting of al kyl and al kyl oxy, wherein the alkyl optionally is
substituted with one or nore hydroxy [00322] In sonme enbodi nents, each Ris
an i ndependently sel ected al kyl sul fonyl ammp, wherein the al kyl portion of
t he al kyl sul fonyl am no optionally is substituted wth one or two
substituents indepgpdently selected fromthe group consisting of carboxy,
hal o, oxo, am no, aIEMJOXMgg&p%“tWMdaIkyIcarbononxy, hydr oxy, ai kyl oxy,
carbocyclyl, heteroc @ %F cyano [ 00323J I n sone enbodi nents, each RJ
is an |ndependently cted aIkyIsquonyIannD I n sone such enbodlnents
each RJ is nethylsul,o ranlno [00324] In sone enbodi nents, each RJ is an
i ndependent |y selectQ ? %Y1 sul f onyl ani noi ni no, wherein (a) t he am no
portion of the alkylgu ony| ami noi mino optionally is substituted with a
subst i t uent |ndependeﬁfP°“selected fromthe group consisting of
carbocycl yl al kyl , hek %76 |yl al al k Icarponyloxy anlnocarbonylalkyl,
al kyl , aIkyIcarbonyIR'sﬁ’e 1%3wﬁﬁ% "mms?m KYRoXyal k carbonyl,
al kyl car bonyl oxyal kyf **&h “ﬁ?ﬁ ammV?Sﬁyfmm°s%mgdw“f S“? e carbocycl yl
portion of the carbocyclylalkyl and tershet erocycl yl portion of the
het er ocycl yl al ky|w0o@pthis ovgidnkiss is giteard, & prty Sbli isbrogts & dle couptuils ooftyeuledr(an WO substi t uent s
i ndependent |y selteictigde. knomaidaecighal prugensiesibduR ghaidhid pakid(iydmers. car boxy,

Stereoisomers include E/Z isomers (i.e., isomers with regard-to one or more double bonds),

enantiomers (i.e., stereo- isomers that have opposite configurations at all stereogenic centers), and

diastereoisomers (i.e., stereo- isomers that have the same configuration at one or more stereogenic

centers, but differ at other stereogenic centers).

E. Salts.

[00339] This invention also is directed, in part, to all salts of the compounds of formula (I). A salt of

a compound may be advantageous due to one or more of the salt’s properties, such as, for example,

enhanced pharmaceutical stability in differing temperatures and humidities, or a desirable solubility in

water or other solvents. Where a salt is intended to be administered to a patient (as opposed to, for

example, being in use in an in vitro context), the salt preferably is pharmaceutically 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 saits 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.

[00340] 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, hydroiodic, nitric, carbonic, sulfuric, and phospheric acid. Suitable

organic acids generally include, for example, aliphatic, cycloaliphatic, aromatic, araliphatic,

heterocyclic, carboxylic, and sulfonic classes of organic acids. Specific examples of often suitable

organic acids include acetate, trifluoroacetate, formate, propionate, succinate, glycolate, gluconate,

digluconate, lactate, malate, tartaric acid, citrate, ascorbate, glucuronate, maleate, fumarate, pyruvate,
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hydr oxy, al kyl oxy, halo nitro, cyano, oxo, and am no, and (2) the am no
portion of the am nocarbonyl al kyl optionally is substituted with one or two
substi t uewb2o0imdependent |y sel ected fromthe group consipsriusgoiofassky |

al kenyl, and al kynyl, (b) the alkyl portion of the al kyl sul fonyl am noi nmo
optionally is substituted wth one or two substituents independently

sel ected fromthe group consisting of carboxy, halo, 0X0, anmo,

al kyl oxycar bonyl , al kyl car bonyl oxy, hydroxy, al kyl oxy, carbocyclyl

het erocycl yl, and cyano, wherein the am no optionally is substituted with
one or two substituents independently selected fromthe group consisting of
al kyl and al kyl oxy, wherein the alkyl optionally is substituted with one or
nore hydroxy [00325] In sone enbodi nents, each RJ is an independently

sel ected al kyl sul fonyl am noi mmo, wherein the am no portion of the

al kyl sul fonyl am noi mm optionally is substituted with a substituent

i ndependent | y sel.geteblntad 8ModichrBi- Qe SRNGILS LdidGe, DfacGarRCcYCl Yl al kyl

het er OCyC| yl al kylphenyaJetKé/Jla&a&ethL (9&%%1!8), emm&%&ﬁ&ﬂ%a@b&wemw @-l kyl

al kyl carbonyl, al oyl OXNGRID QM cyd@hedMbiRA oAl KYeh QXY CAL DBk

al kyl carbonyl oxya kggchm@g;lgimmM e Ukifef® P o, bV E-BibRate(cababnod iR T DOCY Cl Y |
portion of the cafRAEYGIWLakkYbuRNolRal BLLHAFYChMloard I LAON Of The

het er OCyC| yl al kylmcéalgtrb t)xggt]eaplaljncxm gtl%te%Hagﬁ;leLutfo%e%Qhe%r&pbnatg E'(@ategglalarem SUb St I t Uent S

i ndependent |y Setﬁg&gjmiééy@m& £..80roup consi sting of Kyl , carboxy,
hydroxy, al Kyl oXys[}a mQa.;emmy 2Qepizbfe Y@ Do P20or AN M o%u,aammdc 2) the am no
portion of the arpoc d@&k%mé a & MJRS Ad%ﬂls n¥mc|ua%au§Mk%f§&glmEplrLFs§9 with one or two

SUbStI tuent S I nde alme ¢ T a S%S an?o er 510§0gIcally acce Eeme'BsaEs C% aét ng Of al kyl
al kenyl , and alkyﬁ¢ 6”] pl pw il Qﬂ ;s an

m acm Sil Odsmm Qilu nd Zi q5 efe; Rﬂ'
i ndependent | y sele dzﬁyﬁ Sulfo If@e'nmmw ) ?ﬁﬁiElh the anino portion of

th | k | | f | amc saltsc ) aimxaes é_ h, as tr ometﬂammeudles lai'm €, N,N' . t h a
€ a y su Ony di nzylethyllenedlamme cBoropmcL]ne, cholXe, clletshanc amine, e ylene!allamme, me\giumine (N-

methylglucamine), and procaine. Basic nitrogen-containing groups can be quaternized with agents
such as lower alkyl (C,-C;) halides (e.g., methyl, ethyl, propyl, and butyl chlorides, bromides, and
iodides), dialky! sulfates (e.g., dimethyl, diethyl, dibutyl, and diamyl sulfates), long chain halides
(e.g., decyl, lauryl, myristyl, and stearyl chlorides, bromides, and iodides), arylalky] halides (e.g.,
benzyl and phenethyl bromides), and others.

F. Purity.
[00342] Compounds of formula (I} (and salts thereof) with any level of purity (including pure and
substantially pure) are within the scope of Applicants’ invention. The term “substantially pure” in
reference to a compound/salt/isomer, means that the preparation/composition containing the
compound/salt/isomer contains more than about 85% by weight of the compound/salt/isomer,
preferably more than about 90% by weight of the compound/salt/isomer, preferably more than about
95% by weight of the compound/salt/isomer, preferably more than about 97% by weight of the

compound/salt/isomer, and preferably more than about 99% by weight of the compound/salt/isomer.

G. Compositions.
|00343] This invention also is directed, in part, to compositions comprising one or more compounds
and/or salts of the invention (including the crystalline compounds and salts discussed in section G
above). In some embodiments, the compositions comprise one or more substantially phase pure
crystalline forms (compounds/salts/solvates/hydrates) discussed in section G above. The
compositions can be pharmaceutical compositions,
[00344] In some embodiments, the compositions further comprise one or more additional therapeutic
agents. Such therapeutic agents can, but need not be, additional HCV inhibitors.
[00345] The preferred composition depends on the method of administration, and typically comprises

one or more conventional pharmaceutically acceptable carriers, adjuvants, and/or vehicles (together

60



substituent independently selected fromthe group consisting of
carbocycl yl al kyl , heterocyclyl al kyl, al kyl carbonyl oxy, am nocar bonyl al kyl ,
al kyl , alwglesvihossgl , al kyl oxycar bonyl, al kyl oxyal kyl oxycaniseeylo28560

al kyl car bonyl oxyal kyl , and al kyl sul fonyl [00327] In sone enbodi ments, each
RJ is an independently sel ected al kyl sul fonyl am noi m no, wherein the al kyl
portion of the al kyl sul fonyl am noi nmo optionally is substituted with one or
two substituents independently selected fromthe group consisting of

car boxy, hal o, oxo, ammo, al kyl oxycarbonyl, al kyl carbonyl oxy, hydroxy,

al kyl oxy, carbocyclyl, heterocyclyl, and cyano, wherein the am no
optionally is substituted with one or two substituents independently
selected fromthe group consisting of alkyl and al kyl oxy, wherein the al kyl
optionally is substituted with one or nore hydroxy[00328] In sone

enbodi ments, each RJ is an independently sel ected al kyl sul fonyl am noi mm,

wherein the al kylrefengrol;slv'e%wn@f) FhriABoRdr i lgulmﬁl,cma@e@mon%m HQ@ptional Iy is
substituted w th Qne. Qb.hMisURSL HdUeRLS ol EeRendentty.sel ected from the
group consi sting QL. &AL RAKY pern3edyQms %R0 vATLNMOvini by 0xycar bonyl

al kyl car bonyl oxy, u.onmrdqasagefm@lfKylmmp.@cwroml,lyiapsmeh@bwfecycl yl, and cyano
[00329] l n sone q)[)m ddl\dqgn@l;ssln sucﬁg'lﬁ sa@‘}omls %e ouhdp&lglggen)qgﬂl mybm(%el ect ed

al kyl sul fonyl am womom,emw&qmmﬁ% : E TPODLIBNLR ean € AGM R, 1 S

met hyl SUl f Onyl am nag;]erﬂ cr)!s?sulmge, ér Qdeer, cellu%sge[srtgs oﬁamoq)cqudrr%nxtos% alkylgs@g |;llc
I ndependent l y Sel ﬁ- F--Fgl)mtezgrate magdesium oXi e(§: 1L|:]ms'ds<:acluxl;1]gltsq hosgalonlg l car bonyl amro and
al kyl Oxycar bonyl a nca(\)cxds gea’]neall’ca% i]m sodlumagmej< acohBUbSt rtuents

W 3

0 pt I on al l y I S su b Sdtthl en taHetegor encapsv.'la ed for convemel%t admlms ration p en d ent l y
sel ected fromthe am no,

cottro ey rqease P aauon tas cange pro ldedq' afcr;r exg)néx h 1le.l ersi n(?)f the compodnd
al kyl oxycar bonyl a%% ca % 1 “aoﬂ; atkyr . s:éocyclyl
het er ocycl ylI , d“(ﬁ%ﬁ‘}ﬁ%@ %lt§ﬂm£ > pﬁﬁxﬁéﬁﬁ'%iﬁﬁyﬁf s i ndependent I y

C uffering agents, s 1trate or magnesium or.calcium carbona
sel ected fronlth%wgmék £l Sul

e
t anc aci

¥olyvnp Py@ldone, andgr polyvmy?

C Ca] ste or trl)qets €an con

ain

al’kyl sul fonyl ,

Bblets and pll‘s ad monalg' can be prepared w18 enteric coatmg/
[00347| Liquid dosage forms for oral administration include, for example, pharmaceutically
acceptable emulsions (including both oil-in-water and water-in-oil emulsions), solutions (including
both aqueous and non-agueous solutions), suspensions (including both aqueous and non-aqueous
suspensions), syrups, and elixirs containing inert diluents commonly used in the art (e.g., water).
Such compositions also can comprise, for example, wetting, emulsifying, suspending, flavoring (e.g.,
sweetening), and/or perfuming agents.

{00348] Parenteral administration includes subcutaneous injections, intravenous injections,
intramuscular injections, intrasternal injections, and infusion. Injectable preparations (e.g., sterile
injectable aqueous or oleaginous suspensions) can be formulated according to the known art using
suitable dispersing, wetting agents, and/or suspending agents. Acceptable vehicles and solvents
include, for example, water, 1,3-butanediol, Ringer's solution, isotonic sodium chloride solution,
bland fixed oils (e.g., synthetic mono- or diglycerides), fatty acids (e.g., oleic acid), dimethyl
acetamide, surfactants (e.g., ionic and non-ionic detergents), and/or polyethylene glycols.

[00349] Formulations for parenteral administration may, for example, be prepared from sterile
powders or granules having one or more of the excipients mentioned for use in the formulations for
oral administration. A compound or salt of the invention can be dissolved in water, polyethylene
glycol, propylene glycol, ethanol, 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 buffer.

[00350] Suppositories for rectal administration can be prepared by, for example, mixing a compound
or salt of the invention with a suitable nonirritating excipient that is solid at ordinary temperatures, but
liquid at the rectal temperature, and will therefore melt in the rectum to release the drug. Suitable

excipients include, for example, cocoa butter; synthetic mono-, di-, or triglycerides, fatty acids, and/or
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al kenyl sul fonyl, and al kynyl sul fonyl, wherein (a) the al kyl sul fonyl,

al kenyl sul fonyl, and al kynyl sul fonyl optionally are substituted with one or
nor e subswotosntis43bndependent |y sel ected from t he groupPCOrEs2&niongFeof

car boxy, hydroxy, halo, am no, nitro, azido, oxo, am nosulfonyl,

al kyl oxycar bonyl , al kenyl oxycarbonyl, al kynyl oxycarbonyl, al kyl carbonyl oxy,
al kenyl car bonyl oxy, al kynyl car bonyl oxy, al kyl oxy, al kenyl oxy, al kynyl oxy,
carbocycl yl, heterocyclyl, cyano, and am nocarbonyl, wherein the am no,

am nosul fonyl, and am nocarbonyl optionally are substituted with one or two
substituents independently selected fromthe group consisting of alkyl,

al kenyl, and al kynyl, and (b) the am nosul fonyl optionally is substituted
with one or two substituents independently selected fromthe group
consisting of alkyl, alkenyl, and al kynyl [00332] In sone of the above
enbodi nents, each Rk is independently selected fromthe group consisting of
am nosul fonyl, al iyl sulbfanyl, al kenyl sul fonyl, and al kynyl sul fonyl, wherein

such substi tuent %ooﬁn%p@lq&mmtaﬁxcm&m@gfLlenlsLa&n SE.SRedi ments, each Rk
i's |ndependentlyp§6@g%?ls d.fr.9m the group consisting of anlnosulfonyl and
o

al kyl SU| fonyl (ﬁ&ﬁbtﬂre ntsgnm%de fiﬁMJlSMJnLD%%LthQMH&IQQI%L IlscymaJ'bS SUbSt Itut ed W t h
one or two substit ents I ndepen ently sel ected fromthe group consisting of
car boxy’ hydroxy’ he referredtotalgii’lyd hec poog(ors'alt(e%rMSdiSr]l’u legnxnlled al kyl Oxycar bonyl '
al kyl car bonyl OXy’do es 1ca19)§ryniabout9(§0 toag tQ(r 2/Kg, morepreFelgbg'x%la othOOPtyaanto and

am nocar bgnyl a 2, ndevenmore rr;gerabl éomabo QOQYtoabo H& g};c)g fthe §t| tut ed Wi t h one
O:Tbt \é\D su t stit uensat rkgpo vg %p osageu ycomst‘llons c}n qamas'uchgax%untso SU m:f)f ereofn sone i f
€ . odl ment s, da1 %J e nm ymst ce §m 1stratlon0$tecom LT orsa w111 Up COﬂSl S I ng 0

ani nosul f onyl and od e

s of Formula (1)
[ 00335] Vari ous e”r‘f%‘edd?“” "h‘i“‘"‘e %“"E °S°S T h‘yé y"‘a ““9 IEQT““S ""“'Efg R5, R6, R7, RS,
R, RI0O , R, RIZ*EY%* R Rc RL, RM RE, RF,
RG, RH Rl RJ dﬂoﬁﬂﬁﬁom affecmgthf)preferreﬂ dasagéregdnen inclyy dje the6y6e,a ¢, weight, dex, diet, and

condition of the patient; the severity of the pathological COndltan the severity of the pathological
condition; the route of administration; pharmacological considerations, such as the activity, efficacy,
pharmacokinetic, and toxicology profiles of the particular compound or salt used; whether a drug
delivery system is utilized; and whether the compound or salt is administered as part of a drug
combination. Thus, the dosage regimen actually employed can vary widely, and therefore, can derive

from the preferred dosage regimen set forth above.

H. Kits.
[00355] 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.

1. Methods of Use.
}00356] This invention also is directed, in part, to a method for inhibiting replication of an RNA virus.
The method comprises exposing the virus to one or more compounds and/or salts of this invention. In
some embodiments, replication of the RNA virus is inhibited in 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 is HCV.
[00357] This invention also is directed, in part, to a method for inhibiting HCV RNA polymerase.
The method comprises exposing the polymerase with one or more compounds and/or salts of this
invention. In some embodiments, HCV RNA polymerase activity is inhibited in vitro. In other
embodiments, HCV RNA polymerase activity is inhibited in vivo.
[00358] The term “inhibiting™ means reducing the level of RNA virus replication/HCV polymerase
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These substituent enbodi nents can be conbined to formvarious enbodi nents
of conpounds of formula (1). Al enbodi nents of conpounds of fornula (I)
formed bywoantwni4sg t he substituent enbodi nents di scussedTalsome/ 028560 wi t hi n
the scope of Applicants' invention, and sone illustrative enbodi nents of

t he conpounds of fornula (I) are provided bel ow [ 00336] In sone

enbodi nents, the conpounds of fornmula (1) correspond in structure to
formula (1-1), wherein: is selected fromthe group consisting of single
car bon-car bon bond and doubl e carboncarbon bond; R5 is selected fromthe
group consi sting of hydrogen and nethyl; R is selected fromthe group
consi sting of hydrogen, nethyl, and nitrogen-protecting group; R7 is
hydrogen; R2 is selected fromthe group consisting of alkyl, and

het erocycl yl, wherein: (a) the alkyl optionally is substituted with one or
nore hal o, and (b) the heterocyclyl optionally is substituted with up to
two al Kyl substi tueksm RS0 b o F6 L&k, 8 eohb iRt ARSI GiRHR-GRRSI Sting of al kyl,
al kenyl, al kyl 0XYsrrn@ (HudMBhicaridd Bd: 1dhBboR 0% cShpatelo the 1eRIVERNRArs rdpiicdica beBre DON, and R4 i s
sel ected from t he, QLQbRec@B Rl cSipduldGh, B 6l AFRREY GlsYebicaion- 6-  Member ed

het er prC| yl ' f uSrggnean'bgdfmgg, tha@:Kﬁ&h@M%%le@ﬂQﬁdﬂ&ﬁgb)%ﬂé’aska%ﬂ%_% er OCyC" yl ’
wherein each SUCh,SHRSH] & UERE: sBPL QR shol at ko abStHHS b ledettloefdo W t h One or nore
substituents i ndependentl Y. s8l6ch 88 b0, t he group consisting of RE, RF,
RG’ RH’ Rl’ R‘] ! [@QQThBKVemigl;lsolrsdhlecéd,1 RB%)I xﬁegd%ﬁ)eatingmgse Bﬁcml b§tre§e§LyeCt ed fromthe
group consi sting ;Qf.Cw&Rs GAMAR THEhVikvenBNE, 2B TRIDSLE6ls ASt er ocycl yl
wherein each Suchrea§n'§'§§1&ti¥ iy ag gllin lgpegdlo @ﬂlealn'%nt. ITése §elflnbd§ ctorllptisg;drﬁlggem% t_t) h one or nore

SUbSt I tuents I nd%l‘e)aepna gnggjn(){e osm oun§sca;dg alts;roF tlg mel}-ﬁnemdg[;tigntjlg on(é\ggéwl, St ng Of R ' RF’
RG RH R1l, RJ, apd_ d, R de ently. selected fromthe

. an an re 1n
» T bolimel, el AGR SRALI ;
group consisting 0i hﬁ?%‘caéeﬁ. %ﬁogee(r; -'mei}s. %:ferl%fﬂca Eﬁcwé 7[1'n sone enbodi ment s,
poundf) and/or ) is admimsteréd to the ahimpal, ating” means ameliorating,
t he conpounds of 'or mul 1 corr sggn@'gn sfructure %9 formula (1-1
reventing, reducing the risk of, and/or delaying the onset of the disease

wh ! suppressing, eradicating,
) ! erein 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.

[00360} In some embodiments, the methods comprise combination therapy, wherein the compound(s)
and/or salt(s) of the invention is/are co-administered with a second (or even a third, fourth, etc.)
compound, such as, for example, another therapeutic agent used to treat hepatitis C (e.g., interferon or
interferon/ribavirin combination, or an HCV inhibitor such as, for example, an HCV polymerase
inhibitor or an HCV protease inhibitor). The compound(s) and/or salt(s) of this invention can also be
co-administered with therapeutic agents other than therapeutic agents used to treat hepatitis C (e.g.,
anti-HIV agents). In these co-administration embodiments, the compound(s) and/or salt(s) of the
invention and the second, etc. therapeutic agent(s) may be administered in a substantially
simultaneous manner (e.g., or within about 5 minutes of each other), in a sequential manner, or both.
It is contemplated that such combination therapies may include administering one therapeutic agent
multiple times between the administrations of the other. The time period between the administration
of each agent may range from a few seconds (or less) to several hours or days, and will depend on, for
example, the properties of each composition and active ingredient (e.g., potency, solubility,
bioavailability, half-life, and kinetic profile), as well as the condition of the patient. The compound(s)
and/or salt(s) of this invention and the second, etc. therapeutic agent may also be administered in a
single formulation.

[00361] This invention also is directed, in part, to a use of one or more compounds and/or salts of the
invention, and, optionally one or more additional therapeutic agents to prepare a medicament. In

some embodiments, the medicament is for co-administration with one or more additional therapeutic
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is a double carbon-carbon bond, R5 is hydrogen, R6 is hydrogen, R7 is
hydrogen, R2 is alkyl, R3 is alkyloxy, L is a bond, R4 is fused 2-nng

het er ocycWol2omptii4seal | y substituted with RF, and RF is aChyS2&0ioztsee ut ed

wi th am no, wherein the amno is substituted with al kyl sul fonyl D honers
[00338] This invention also is directed, in part, to all isoners of the
conpounds of formula (1) (and their salts) ( < e, structural and

stereoi sonmers) Structural isomers include chain and position isomers

St ereoi soners include E/Z isoners (; e, isoners with regard to one or nore
doubl e bonds), enantioners (/ e , stereo- isoners that have opposite
configurations at all stereogenic centers), and diastereoisoners (i e ,
stereo- isomers that have the sane configuration at one or nore stereogenic
centers, but differ at other stereogenic centers) E Salts [00339] This
invention also is directed, in part, to all salts of the conpounds of
formula (1) A sal}..of a conpound may be advantageous due to one or nore of

the salt's propergsgs somaedine@She maRhen @AM rpi&RhAR&EMRNAr Naceut i cal

stabi ity m diffggiQoh&MRE AN LESmANG: Qi bes, or a desirable

sol Ubl i ty In V\atlﬁgﬁ‘tlﬁ[s ianJﬁnglo isﬁmeyﬁm,g on%ﬁ&e%on@ouﬁﬂdynrleLsS)ftllent _ended to be_

adm ni St er ed tO qhant%;, Ln?, L}Iiona(lﬂr% oerprpago%x%g th;rageutic Iggé, fo%%mldmn'amemb ﬁl ng Inuse 1n an m

vitro context), Ligusdhb, Bl &lalalhbulid, BRALIAGEHLLCALLY acceptabl e and/ or
physi ol ogi cal |y gggg@%$hggmlmgm;§%gm;lmgrnaceutlcal y acceptable"” is used

s

adjectivally in this patent application to nean that the nodified noun is
appropriate for use as a phar macé¥t eI 43 Etduct or as a part of a

phar maceut i cal pri§Htieditiopheirisielthr By gereept A e Ve P e ficl ude salts
comonl y used t o TP KV REereahdista sggireedic safeds ¥oPF emindedi ti on salts of free
acids or free bagssiyplogRRERaR’ R LR BeR FARE KR -$pReRR §' YragXbe prepared by
conventi onal mneartyetyyergdcestimgy e iforheexsarpl e, t he approppate acid or

Scheme 1
0-#-Bu
I\{/gN O-1-Bu 0
I ‘\‘/kO-I-Bu N)*N HNJ\NH
B(OH,) l O--Bu AN
o . (1-2) 1) RL-B(OH),, Pd
R? P R? Br 2 acid R? LR
R} R}

(1-n
(1-3) (1-4)

[00366] As described in Scheme 1, compounds of formula (1-4), wherein R* and R® are described in
the Summary of the Invention and L-R" is aryl, heteroaryl, styrylaryl or styrylheteroaryl, can be
prepared from compounds of formula (1-1). Accordingly, compounds of formula (1-1) can be reacted
with a boronic acid of formula (1-2) under Suzuki reaction conditions to supply compounds of
formula (1-3). Compounds of formula (1-3) can be converted to compounds of formuta (1-4) using a
second Suzuki reaction to introduce L-R* followed by acid hydrolysis to give the uracil moiety.

Compounds of formula (1-4) are representative of compounds of formula (T).
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base with a conpound of the invention [00340] Pharmaceutically acceptable
acid addition salts of the conpounds of formula (1) can be prepared from an
i nor gani cwonomvgaassc aci d Exanpl es of often suitabl e i necgarseeoaessdes

i ncl ude hydrochl oric, hydrobrom c, hydroiodic, nitpc, carbonic, sulfuric,
and phosphoric acid Suitable organic acids generally include, for exanple,
aliphatic, cycloaliphatic, aromatic, araliphatic, heterocyclic, carboxyhc,
and sul fonic classes of organic acids Specific exanples of often suitable
organi c acids include acetate, trifluoroacetate, formate, propionate,

succi nate, glycolate, gluconate, digluconate, lactate, nmalate, tartaric
acid, citrate, ascorbate, glucuronate, naleate, funmarate,
pyruvat e, aspartate, glutamate, benzoate, anthranilic acid, nesylate,
stearate, salicylate, p-hydroxybenzoate, phenyl acetate, nandel ate, enbonate
(panpate), ethanesul fonate, benzenesul fonate pantothenate, 2-

hydr oxyet hanesul fonate, sulfanil ate,gg)6l ohexyl am nosul fonate, al genic
aci d, beta-hydroxybutyng,acid, gal actarate, gal acturonate, adi pate,

al ginate, bisulfate, butyrate, canphgr tem canphor§ggiq@ate

cycl opent anepr opi onat @ /oodecxl§ulf§t N'Iyggﬁﬁpt , gl ycerophosphat e,
hept anoat e, hexanoat e, |ni t8t nete~ oxa , paLﬂDate} ecti nate,

2- napht hal esul f onat e, |§§pheny?ﬁﬁﬁpion pierate, val at e, thiocyanate,
tosyl ate, and undecaroat e»[ 00341) P eutical Iy, eptabl e base addition
salts of the conpounds Rof formul a (1 kncl ude, for a%anple metallic salts
and organic salts Preferred metallic salts include @hkali metal (group |a)

salts, alkaline g h, A&LA, SCKe.gerzqwgoum)foﬁmtztzﬁwm@,r&dmm NaLhysi ol ogi cal 'y
acceptabl e netal JalLs ol fllus i LR TR eRG, WRAS of s&g@ UdeRym  cal ci um
lithium magnesi ym, . ROLASR) Wil cmglwmm@oq,g ; onc;muaL@,f &agoﬁgopr gani ¢ salts can
be made from am H%Ia(lg)léga élyz&du&%g Qn%lmnsmo%ealqngt ng h@'&qo Sbfthi\l N

dl benzyl et hyl ene ra(gm l@gp_honag )Qare(pag ls%(ﬁn?}llemggcomgonnq ol’ fcnr%la(Zq QQ\@QJ a‘m ne,

et hyl enedi am ne, formug[‘ZLll)can De%angomrrﬁ JrYpougis olflprmula (ﬁ? ilg a Q‘Jﬂlgregtlonto ifitro ucg Basi c

ni t rogen-cont ai ni oups. can be mmawe Zed with agents such as | ower
al kyl (Ci1-C6) hahggng il Q@ Fg R m " dW}“Tlg)gnd butyl chlorides,

brom des and i odi des), dlalkyl sulfates (e g , dlnethyl di et hyl , dlbutyl,
and di anmyl sulfates), long chain hahdes (e g , decyl, Iauryl, nypstyl, and
stearyl chlorides, brom des, and iodides), arylalkyl hahdes (e g , benzyl
and phenet hyl brom des), and others F Purity [00342) Conpounds of formula
(I') (and salts thereof) with any level of purity (including pure and
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substantially pure) are within the scope of Applicants' invention The term
"substantially pure"” in reference to a conpound/salt/isoner, neans nmat the
pr epar at iwo/20mmposkt i on cont ai ni ng t he conpound/ sal t/ i secErUSe@nassaE nor e
t han about 85% by wei ght of the conpound/salt/isomer, preferably nore than
about 90% by wei ght of the conmpound/salt/isomer, preferably nore than about
95% by wei ght of the conpound/salt/isoner, preferably nore than about 97%
by wei ght of the conpound/salt/isonmer, and preferably nore than about 99%
by wei ght of the conpound/salt/isonmer G Conpositions [00343] This invention
also is directed, mpart, to conpositions conprising one or nore conpounds
and/or salts of the invention (including the crystalline conpounds and
salts discussed in section G above) In sone enbodi nents, the conpositions
conprise one or nore substantially phase pure crystalline forns
(conpounds/ sal t s/ sol vat es/ hydrat es) di scussed in section G above The
conpositions can be pharmaceutical craesitions [00344] In sone
enbodi nents, the conp05|t|oE§b\H5ther conpri se one or nore additional

Pragh

t herapeuti c agents Such the utic gnts can, but~nged not be, additional
HCV i nhi bi tors [ 00345]i_The EPt ed sition depe
adm ni stration, and t cally conpri

) . ds on the nethod of
s one” Brfiure
pharnaceutlcally acéep abl e ear ners,

onventi onal

j UVami-s, and vehi cl es
(togetherreferred to as "eXC|p|ent§ )RFﬁ?nuIatlon of 7. dFigs is generally

di scussed in, for example, Hoover, Rem ngton's Phat¥raceuti cal Sci ences
(Mack Publishlng Co , 1975) %ig?Ansel05MPharnaceut|caI Dosage Forns and

Drug Delivery Systens (Lippi t VV” xans & W ki ng;~,2005) [00346] Solid
dosage forns for oral adm ni stf at?on%NrAcl ude, for eka#ple, capsules,
tablets, pills, powders, and §@nul es{ n su&k€siid
conpounds or salts are ordlnaTTTy*Co nedammth one
adm ni stered per os, the conpounds Ror §dﬁts can b&

gosage forns, the
nore excipients |f
Ixétl with, for exanple,

| act ose, sucrose, starch powder , cel I Ul age esters of "alkanoi ¢ aci ds,

cel lul ose al kyl esters, talc, eapc aC|d magnesi um st ear at e, gnesium
oxi de, sodi um and calciun1sa| Qf phgsphoric and sul furic acids, gelatin,
acacia gum sodium al gi nate, palyvinylpyrrolidone, ahd/or ponV|nyI

al cohol, and then tabl eted or aaps ted for conv ent adm nistration
Such capsul es or tablets can contain & cont?dfed-r se formul ation, as
can be provided in, for exanmpte,—a dijSpersi on or of th onpound or salt in
hydr oxypr opyl net hyl cel |l ul ose rin t he e of capsylegl Lablets, and pills,
t he dosage forns al so R (38 R' (3-9)

100368] As described in Scheme 3, compounds of formuta (3-3), (3-6), and (3-9) wherein R? and R®
are described in the Summary of the Invention and L-R* is aryl, heteroaryl, styrylaryl or
styrytheteroaryl, can be prepared from compounds of formula (1-1). Compounds of formula (1-1) can
undergo Suzuki reactions with compounds of formulas (3-1), (3-4), and (3-7) to provide compounds
of formulas (3-2), (3-5), and (3-8), respectively. Compounds of formulas (3-2) and (3-5) can be
reacted with R*L-B(OH), under Suzuki reaction conditions followed by hydrolysis to deliver
compounds of formulas (3-3) and (3-6), respectively. Compounds of formula (3-8) can be converted
to compounds of formula (3-9), wherein the L-R* group is introduced under Suzuki reaction
conditions. Compounds of formulas (3-3), (3-6) and (3-9) are representative of compounds of

formula (1).
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can conppse buffering agents, such as sodiumcitrate, or magnesi um or

cal ci um carbonate or bicarbonate Tablets and pills additionally can be

pr epar ed wot2h1oeni4ssi ¢ coati ngs [ 00347] Liquid dosage foros/uUSer1omessko

adm ni stration include, for exanple, pharmaceutically acceptable emul sions
(including both oil-in-water and water-in-oil emnulsions), solutions

(i ncludi ng both aqueous and non-aqueous sol utions), suspensions (including
bot h agueous and non-aqueous suspensions), syrups, and elixirs containing
inert diluents commonly used in the art (e g, water) Such conpositions

al so can conprise, for exanple, wetting, emulsifying, suspending, flavoring
(e g, sweetening), and/or perfum ng agents [00348] Parenteral

adm ni stration includes subcutaneous injections, intravenous injections,

i ntramuscul ar injections, intrasternal injections, and infusion Injectable
preparations (e g , sterile injectable aqueous or ol eagi nous suspensi ons)
can be formul ated according to the kfewa art using suitabl e dispersing,
wetting agents, and/or suspending gagents Acceptahl e vehicles and solvents
i nclude, for exanple, water, 1, 3-butghediol, R ndeniis solution, isotonic
sodi um chl ori de solution, bland fix @ihﬁi&gzg ,1é§nthetic nono- or

di gl ycepdes), fatty acids (e g , olekc ac di hyl acetam de,
surfactants (bg , ionic and non-ig geteﬁgentsjffhng/or pol yet hyl ene

gl ycol s [00349] Fornmul at DBfE<9dr parent eral adnfnisttation may, for
exanpl e, be prepared fromstefile powddrs or granul e§*having one or nore of

t he exci pients nention L&ﬂmHﬁ% m tche fornul ati ons Kpr oral adm nistration
A conpound or salt of e 1_nven iQmJQ&ﬁaQQ dﬁggalvggiyﬁHmater, pol yet hyl ene

gl ycol, propyl ene glgcgts et hanol ,gotn oi | —cottSns¥ed oil, peanut oil,
sesane oil, benzyl al c®hol, sodi U | ori de, *and/ or rious buffers The pH
may be adjusted, if nedessary, wth:a suitable acikd,¥Dage, or buffer

[ 00350] Suppositories for rectal adm abstrati on can Beweprepared by, for
exanpl e, m Xi NG oo ARQLHBEin QbemeS Bbrfpoufdf of ArhlR NGRS, 41QHh RVbd @ SUi table
nonr ptating exci Riks&hliin heldddmar) PheShdofina@ vt iOh D@ Yo AP RS, but [iquid at
the rectal tenper@bdifefired s@iiehpbihal o forhlhRA 18 LB TBLhuta k) ch DGeacdeBk UM t O el ease
the drug Suitabl e;@xedRsENtsa JidWel HEE comb Rl orRXANR) 8us1GAGAR DUt ter, synthetic
nmono-, di-, or trjghyicelldetound Bbduk BF bdlSunaINSLR L P NEt¥kene gl ycol s.

[ 0035 1) TOpl Cal adm %C@;&iﬁ&d tpéale Jox{;l)gulm{s’l(qgémlat( -4y U%@uz@i reactiol;x @Qtﬁﬂ@f rral i

adm ni stration, Ssygh.es, JLARSYSLIB i RAGLGI S Rm@ o-H. A ARNREGRL S devi ces.

(4-3) an(4-5) are representative of compounds of formula (I).
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[ 00352) Ot her excipients and nodes of adm nistration known in the

phar maceutical art also may be used. [00353] The preferred total daily dose
of the cowpaordiiossésalt (adm nistered in single or divi@el/usosion)ssve
typically fromabout 0.001 to about 100 ng/ kg, nore preferably from about
0.001 to about 30 ng/kg, and even nore preferably from about 0.01 to about
10 ng/ kg (i e., ng of the conpound or salt per kg body weight). Dosage unit
conpositions can contain such amounts or submultiples thereof to nmake up
the daily dose. In many instances, the admi nistration of the conpound or
salt will be repeated a plurality of tinmes. Miltiple doses per day
typically may be used to increase the total daily dose, if desired. [00354]
Factors affecting the preferred dosage regi men include the type, age,

wei ght, sex, diet, and condition of the patient; the severity of the

pat hol ogi cal condition; the severity of the pathological condition; the
route of adm ni stration; pharmacol ogicals consi derations, such as the
activity, efficacy, pharmacokinetic, éand t oxi col og proflles of the
particul ar conmpound or salt used; wh 4h@r a drug d ,L¥ery systemis
utilized; and whether the co ound or saItRw%madnl stered as part of a

drug combination. Thus, tHaS4ES85e rEglmen actual | enpl oyed can vary

wi dely, and therefore, &&n der e & om t'he pref er dgosage regi men set
forth above. HKits [0 51 |nventhﬂ)aIso is difected, in part, to a
kit conprising one oOrg conpounds and/or salts of the in invention. The
kit can optionally contain o additional t herapeutic agents and/ or
instructions for, for exanple |ng kKit. / Nﬁﬁﬁgds of Use [00356] This

invention also is dlrectedXMﬂnmwart [ O alﬁéﬂhmd f of ?nhlbltlng replication
of an RNA virus. The netﬁﬁﬂeconprlse PXPOSI g™ the W rus to one or nore
conpounds and/or salts of thhs2invehtyon. '\ sonmg gdi nents, replication
of the RNA virus is inhibited in V|tr%63}n ot her embodisents, replication
of the RNA virus is inhibited in vivo. In sone enbodi nents, the RNA virus
whose replication is b i nhi bi ted a singl e-stranded, positive sense
RNA V|rug In some SUCEhpgﬁéﬂ?ﬁﬁﬁfs [r§§ V|rustahﬁse replication is

being inhibited is a ylthsfromthe V|VHH%€” i
R? LR

R? R? Br

R? 3
(5-5) (5-6) R s

[00370] As described in Scheme 5, compounds of formula (5-2) and (5-4), wherein R? and R® are
described in the Summary of the Invention and L-R" is aryl, heteroaryl, styrylary! or styrylheteroaryl,
can be prepared from compounds of formula (4-1). Compounds of formula (4-1) can be reacted with
CI(CH),OC(0)Cl and then treated with a base to give oxazolidinones of formula (5-1). Introduction
of L-R* under Suzuki reaction conditions supplies compounds of formula (5-2). A similar conversion
occurs when compounds of formula (4-1) are treated with CICH,(CH,),NCO and then a base to give
compounds of formula (5-3). A Suzuki reaction completes the sequence to compounds of formula (5-
4).

[00371] Also described in Scheme § is the preparation of compounds of formula (5-7), wherein R?, R®
are described in the Summary of the Invention and L-R* is aryl, heteroaryl, styrylaryl or
styrylheteroaryl, from compounds of formula (5-5). Compounds of formula (5-5) can be reacted with
CI(CH,);S0,C1 and then base to give compounds of formula (5-6). L-R* is introduced as described
for compounds of formulas (5-2) and (5-4) to give compounds of formula (5-7).

[00372} Compounds of formulas (5-2), (5-4), and (5-7) are representative of compounds of formula
(D).
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famly. In sonme such enbodi nents, the RNA virus whose replication is being
inhibited is HCV. [00357] This invention also is directed, in part, to a
nmet hod f owoi2ntwhi4s3bng HCV RNA pol ynerase. The net hod comrpmitsesi0@x§566i ng t he
pol ymerase with one or nore conpounds and/or salts of this invention. In
sonme enbodi nents, HCV RNA pol ynerase activity is inhibited in vitro. In
ot her enbodi nents, HCV RNA pol ynerase activity is inhibited mvivo. [00358]
The term "inhibiting" nmeans reducing the | evel of RNA virus replication/HCV
pol ynmeraseactivity either in vitro or in vivo For exanple, if a
compound/ salt of the invention reduces the |evel of RNA virus replication
by at | east about 10% conpared to the level of RNA virus replication before
the virus was exposed to the conpound/salt, then the conpound/salt inhibits
RNA virus replication In some enbodi nents, the conpound/salt can inhibit
RNA virus replication by at | east about 20% at |east about 30% at | east
about 40% at |east about 50% at |egsi.c,about 60% at |east about 70% at
| east about 80% at |east about 90% ,or at |east about 95% [00359] This
invention also is directed, in part Jg%ﬁz met hod Jor,streating a di sease
that can be treated by inhibiting spol ynel aSe Thus, this invention
also is directed, in part potgpra ‘g;%g hepatitis Cin an
animal in need of such nur eat se' net hods® ®i se administering to
t he ani mal one or nnr npﬁgﬁgzﬂ:néldﬁ’salts of *t H&?i nvention, and,
optionally, one or ﬂdltlonal t herapeutic agents In sone enbodlnents
a therapeutically effeatlve unt ofo the compound¢s) and/or salt(s) is
adm nistered to the anigal "Tre |ngflmé§ s amel j,ptg®eng, suppressing,
eradi cating, preventing, P8buking t ¥isk of, apky/or Gelaylng t he onset of
the disease being treated Applicap pe@lﬁp@all ntend that the term
"treating" enconpass adm ni stration gof thadconﬁo d§and/ or salts of the
invention to an HCV-negative patient that is a candidate for an organ

tr anspl ant The ”qJOHQQ§dCSQEedIL gcﬁx@etGrggnrl}otunds%ngmuB% )talld%l'g \%Er 1rM| H§H|Rt ﬁ'bl € fOf use Wi t h
thTHnS but rray le R%?e@egrxmeﬂQSug&an%{ the é‘*@r’m%dl?k‘ 138% erogylrl t}%ll’ l¥ rraml s A

"ther apeUt icall y tr;ll!:eerc():artyl can%eprepare(Hromcom ndsofpmula 41 ompou%npformu a(41 S an anmount that
wi || achieve the go al 30360] In somne

enbodi nents, the ne Q ein the
conpound( s) and/&wuﬁgu?°”"MM6IiE§mFﬁ$%ﬁ f%ﬁ“fQYar%&fxmﬁdﬁ?%lstered with a

Second (OI’ even 6} &ompoun sof?onnula 4-]1) can ereac(ldm soc eso ormuﬁ&( Hg N%O for exarrpl €,
anot her therapeutlc g interferon or

i nt er f er On/ ri baVI vmgﬁom ounnigfformua 3) ompo?ngareals

an HCV polynerase
[00375] Compounds of formulas (6-2) and (6-4) are representative of compounds of formula (I).

Scheme 7

wit] carboxyhc acn z),, % undera de IE 0 m reactlon con tlo

l1 un er %Z'U i reaction C(gdlt ns
or 'such as, for exanple,

compounds of formula (6-4).

j.\-t-Bu
L, 2
K(‘\o-t-au N[ =N HN” “NH
I B(OH
(OH,) = OBy X 0
(1-2) 1) RL-B(OH),, Pd
RZ I Pd .
\ RZ 1 2) acid
(7-1) R?
(7-2) (1-4)

[00376] As described in Scheme 7, compounds of formula (1-4), wherein R? and R® are described in
the Summary of the Invention and L-R* is aryl, heteroaryl, styrylaryl or styrylheteroaryl, can be

prepared from compounds of formula (7-1). Accordingly, compounds of formula (7-1) can be



i nhi bitor or an HCV protease inhibitor) The conmpound(s) and/or salt(s) of
this invention can al so be co-adm nstered with therapeutic agents ot her

t han t herwipeotoaisgents used to treat hepatitis C (e g pcantseeisiodsagent s)
In these co-adm nistration enbodi nents, the conpound(s) and/or salt(s) of
the invention and the second, etc therapeutic agent(s) nmay be adm nistered
in a substantially simultaneous manner (e g , or within about 5 m nutes of
each other), in a sequential manner, or both It is contenplated that such
conbi nation therapies may include adm nistering one therapeutic agent
multiple tinmes between the adm nistrations of the other The tinme period
bet ween the adm nistration of each agent may range froma few seconds (or
| ess) to several hours or days, and will depend on, for exanple, the
properties of each conposition and active ingredient (e g , potency,
solubility, bioavailability, half-life, and kinetic profile), as well as

t he Condl t I on Of s]f-letlﬁelygggc’vﬁﬂtboro]_bagd o(;Qrm(?lL&ng&r%DmkﬁM Q)Hdm&ﬁcl st(vl,f)) Of t hl S .
invention and the ulaizpcé;n Gh3REHE 1S AU ered BYmptheS® be admini stered in
a single fornul atfmmuL)QQéaQ L SEIM: Sacor WG ML 100 oL ) adiaByallsk £k €, in part, to a

use Of one or o rtlg ur&lpngpr? lé &nd?bptg‘énu% 1 4%1’ sréentgie ofthgmgoqusQMmL !l)o n, an d 0 pt I on al l y
one or nore additional therapeutic agents to prepare a medi canent I n some

enbodi nents, the nedicanent is for Zf;-hg)(jnlnlstratlo with one or nore

addi ti onal therapeutlcagentso[00362] sonme enbodi s, the medicanent is
for inhibiting replication ﬁﬁﬁan V|ruswf@®863] W sone enbodi nents, the
medi canent is for treating atd ti [OOSBKT’Thls vention also is
directed, in part, to ¢ne orLpabre Tonpounds "And/ or® sal 8 of the invention,
and, optionally one o re “addi ti onal therapeutic a ents for use as a
medi cament I n somne Wneﬁb&\ﬂ:he‘ﬁ%dlcanent is féP |nh|biting
replication of an RNA)Virus her~enbodi nents, t medi canent is for

treating hepatitis CJ Mthadsfor Preparation £0036 ddi ti onal
i nformation about the prepardti®n o céhpoﬁhﬁ%”of foymilas (1) and (I1)
(and their salts) is provide@"in th@\enerai—di‘ scusn and/ or specific
synt hesi s exanpl es bel ow I n the digcussi on Bel ow, *RIY R?, R3, R4, R5, L,
RA, RB, Rc , RD, R, RE, RF, RG RH, FR1, RJ, Rk, X1 8nd X2 have the meani ng

di scussed above unl ess ot herwi se stated Schene 1 -4
[00377] As described in Scheme 8, compounds of formula (8-2) and (8-3), wherein R? and R® are

described in the Summary of the Invention and L-R* is aryl, heteroaryl, styrylaryl or styrylheteroaryl,
can be prepared from compounds of formula (7-1). Accordingly, compounds of formula (7-1) can be
selectively reacted in a copper mediated coupling reaction with heterocyclic compounds such as but
not limited to 2-pyrrolidone or pyridin-2-ol to furnish compounds of formulas (8-1) and (8-3),
respectively. Compounds of formulas (8-1) and (8-3) can then be treated with R*L-B(OH), under
Suzuki reaction conditions to provide compounds of formulas (8-2) and (8-4), respectively.

Compounds of formulas (8-2) and (8-4) are representative of compounds of formula (I).
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) [00366) As described in Schene 1, conmpounds of fornula (1-4), wherein R2
and R3 are described in the Summary of the Invention and L-R4 is aryl,

het er oar yWQ 28toynyd3aryl or styryl heteroaryl, can be prepacedsteonmssenpounds
of formula (1-1) Accordingly, conpounds of fornula (1-1) can be reacted
with a boronic acid of fornula (1-2) under Suzuki reaction conditions to
supply conpounds of fornula (1-3) Conpounds of fornmula ( 1-3) can be
converted to conpounds of formula (1-4) using a second Suzuki reaction to
introduce L-R 4 followed by acid hydrolysis to give the uracil noiety
Compounds of fornula (1-4) are representative of conpounds of formula
(I')Schene 2 [00367] As described in Schene 2, conmpounds of formula (2-2),
wherein R2 and R3 are described in the Summary of the Invention and L-R4 is
aryl, heteroaryl, styrylaryl or styrylheteroaryl, and R'* and R101 are
optionally al kyl groups, can be prepared from conpounds of formula (1-3)
Conmpounds of fornula (1-3) can be hygrabkyzed under acid conditions to
reveal a uracil ring The nitrogeps.@f.jhe uracil can be optionally

al kyl ated at this point y|eI onpound i@kl @ (2-1 ) Conpounds of
formula (2-1 ) can be tr forﬁqq)to conmpoynds of formula (2-2) using a
Suzuki reaction to mtr*ei—RAL—Cen:poun of fofrula (2-2) are
representative of conp&Undstof fiornula (¥ chEne 3 [00368 1As descpbed in
Schene 3, conpounds of figf mula (3-3), (3- 6),(@nd (3-9) wherein R2 and R3
are described in the Summary of the Invention and L-R4 is aryl, heteroaryl,
styrylaryl or styrylheteroaryl, can be prepared from conpounds of formula

(1-1) Conpounds of for amgkm;%,can under gQ..lguki reactions with

conpounds of formulas (3-]1) NJD and ([3-7) to provide conpounds of
formulas (3-2), (3-5), (3 %) f espe vel y Conmpounds of fornulas (3-2)
and (3-5) can be react & h'ﬁmt*B(C}W er Suzuki reaction conditions

foll owed by hydrol ysis td‘Qeglver conpg%ﬁds of formulas (3-3) and (3-6),
respectively Conmpounds of f'or nu % an be conyerted to conmpounds of
formula (3-9), mH%?ﬂ“ﬁ”?ﬁés m‘4”§ﬁ““°ﬁ %“Q%FW%H‘?dﬁ”“ﬁ§5W"Suzukl reaction
condi ti ons Corpoulitt&™5r ' BrHirak s§“§?”“f?”@'°ﬁ%ﬂ“?§“9? are representative
of conpounds of Pﬁ?ﬁﬁ?ﬁ“?fdgﬁﬁﬁﬁﬁ”h r@@@@g"“ DIBECFTHEE i n Scheme 4,
conpounds of forﬁﬁ”&“‘%?%ﬂ“%MHm PAnds gt omitHE D BipY ROPOAT of P8 @Pe described in
the Surmary of trPé‘dal“’mi@ﬁ'tmi“ﬁf’ff"awb“’Lmsefer"gmaﬂf'syﬁfm"lh‘éf)éaf'esapr‘ww'thét yrylaryl or

st y r y | het er oar y | reagent such as potassium permanganate. Compounds of formulas (9-3) can then be treated with
R"L B(OH), under Suzuki reaction conditions to provide compounds of formulas (9-4). Compounds
of formulas (9-4) are representative of compounds of formula (I).

Scheme 10

0
1) Fe JL
NO, NO, 2) t-BuONO, Cul
1) R*L-B(OH),, Pd Nal, 12 x
2
Br | 2R:B(OHp,Pd oo LR* 3) 0 By
R, Rs
(10-1) (10-2)
O 1-Bu (1-4)
B(OH,)

(1-2)
Pd
4) acid
|00379] As depicted in Scheme 10, compounds of formula (1-4), wherein R? is aryl or heteroaryl, R®
is described in the Summary of the Invention and L-R* is aryl, heteroaryl, styrylaryl or
styrylheteroaryl, can be prepared from compounds of formula (10-1). Compounds of formula (10-1)
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can be prepared from conpounds of fornmula (4-1 ) Conpounds of formula (4-1
) can be reacted with C CH2ZNCO and then treated with base to give conpounds
of formilwodre2146Suzuki reaction to introduce L-R4 gi pes/useompoessds of
formula (4-3) Compounds of formula (4-1 ) can also be reacted with

Et OC(O) CH2ZNCO to gi ve conpounds of formula (4-4) Under Suzuki reaction
conditions to introduce L-R4, cyclization also occurs giving conmpounds of
formul a (4-5) Compounds of fornulas (4-3) an(4-5) are representative of
conpounds of formula (1)S e 5 [00370] As described in Schene 5, conpounds
of formula (5-2) and (5-4), wherein R2 and R5 are described in the Summary
of the Invention and L-R4 is aryl, heteroaryl, styrylary] or

styryl heteroaryl, can be prepared from conpounds of formula (4-1)
Conpounds of fornula (4-1 ) can be reacted with C1(CH2)20C(O C1 and then
treated with a base to gi ve oxazohdi nones of formula (5- 1) Introduction of
L- R4 under SuzuKic,bhSRa%h ih Qe SlhkilRR50 SHPRELESE orbrtRAUNesf formula (5-2 )
A simlar conver Qb RGeS 8 GORPROMALS, R lrd QEWLR vndxd) are treated

Wi th ClCH2( CH2) PN o Randidd Blnefbe RAS Gitn -y Gl € P AMALS. Of fornula (5-3) A
Suzuki reaction GOERLALEIninE wREAHSRES ofi@ie RN DS cRfondpliul a (5- 4)
[00371] Al so desGl D& keddiormh VG Binaor forudf] E:o.me&p@emmm@ddgte conpounds  of

formula (5-7), WRGEEIN:dRu B3 cAfudBIGE [ BEL i DG TR y Of the Invention
and L-R 4 is aryl, heteroaryl, styrylaryl or styrylheteroaryl, from
conpounds of fornula (5-5) Conpounds,of,fornmula (5-5) can be reacted with
C1(CH2) 3S2C land then base to give conpounds of formuLa (5-6) L-Rl is

i ntroduced as described for conpounds of formnulas (Q?Qg and (5-4) to give

conpounds of fornuIaT@§-7g§L00372] npounds of fornulias (5-2), (5-4), and
(5-7) are representative 8f iH#poun 00373] As described in
f orf-a—-6 d (6:4), mher

Schene 6, conpounds Br n, m R2, R3, R15
and Rl 5are describ&d J n't hE-Sitntary of thﬁk%nventlm kL-R4 is aryl,
heteroaryl, styrylaryl or étyrylhehemoaryl%ggan be prfepared from conpounds
of fornula (4-1) Cofpdunds of fornula (4- 1) AR be regcted with carboxyhc
acids, R 15 (CH2)nCO2H, under am de bond f@fm ng reaction conditions to
gi ve compounds of formula (6- 1) Suzuki reggtion conditions deliver L-R4

provi di ng conpounds of 0
HNJ\NH
1) R2-B(OH),, Pd X%
2) acid
R? LR?
R;

(1-4)
[00380] As depicted in Scheme 11, compounds of formula (1-4), wherein R’ is aryl or heteroaryl, R®
is described in the Summary of the Invention and L-R* is aryl, heteroaryl, styrylaryl or
styrylheteroaryl, can be prepared from compounds of formula (10-1) using an alternative sequence.
The nitro group in compounds of formula (10-1) can be converted to the corresponding
pyrrolinyldiazene in a two step procedure. Initial reduction of the nitro group to an aniline can be
achieved with iron, and then treatment with sodium nitrite and pyrrolidine under acid conditions
deliver the pyrrolinyldiazene. Suzuki reaction conditions deliver L-R* group. Then treatment with
iodine delivers aryliodides of formula (11-1). Suzuki reaction between compounds of formulas (11-1)
and (1-2) gives compounds of formula (11-2). Another Suzuki reaction installs R® and after acid
conversion to the uracil, compounds of formula (1-4) are obtained. Compounds of formula (1-4) are

representative of compounds of formula ().
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formula (6-2) [00374] Conpounds of formula (4-1) can be reacted with

i socyanates of formula R'(CH 2) nNCO gi vi ng conpounds of formula (6-3)
Conmpoundsweanelslisss6convert ed under Suzuki reacti on condipCirarsgomm2gsenpounds
of formula (6-4) [00375] Conpounds of formulas (6-2) and (6-4) are
representative of conpounds of fornmula (1) Schene 7 [00376] As described in
Schene 7, conpounds of forrmula (1-4), wherein R2 and R3 are described in
the Summary of the Invention and L-R4 is aryl, heteroaryl, styrylaryl or
styryl heteroaryl, can be prepared from conpounds of formula (7-1)

Accordi ngly, conpounds of formula (7-1) can beselectively reacted with a
boronic acid of fornmula (1-2) under Suzuki reaction conditions to supply
conpounds of formula (7-2) Conpounds of fornula (7-2) can be converted to
conpounds of formula (1-4) using a second Suzuki reaction to introduce L-R4
foll owed by acid hydrolysis to give the uracil noiety Conpounds of formula
(1-4) are representative of conpoundg.Qf, formula (1) Schenme 8 [00377] As
descpbed in Scheme 8, conpounds of formula (8-2) and (8;3), wherein R2 and
R3 are described in the Summary of the Invention and A R4 is aryl,

het er oaryl , styrylar%b or ust thete#oaryl can be prepared fron1conpounds
of formula (7-1) A di fi Qﬂé}econp ds of formula (/-1 can be

sel ectively reacted a copper— d ceupl I ng r11§ ion with

het erocyclic conpolin sthBQ@Z%ut n&t li pited to 2Ipgreol i done or

pypdi n-2-0ol to furnk§n conpounds oﬂuﬁnrnul {8-1) and (8-3), respectively
Compounds of formulas (8-1) and (8-3) can tjhag n be tréxted with R4AL-B(OH) 2
under Suzuki reaction conditions to prOV|demconpounds of formulas (8-2) and
(8-4), respectively Conpounds of formulas (8-2) and (8-4) are
representative of conpounds of foprmula (I)Scheme 9 [00378] As depicted in
Schene 9, conpounds of formula 9-4), wherein R2 and R3 are described in

the Sunmary of the Inyepsi en and 4 is aryl, heteroaryl, styrylaryl or
styryl heteroaryl, caﬁ—be—prepare from conmpounds of fornula (7-1) Conpounds
of formula (7-1) car? Bt reacted er, Suzuki reaction conditions with

conpounds of fornmula (9- 1) to RSu pl§ conpounds of formula (9-2 ) Oxidation
of conpounds of formula (9- 2) to g;ve conmpounds of fornula (9-3) can be

achieved with a reagent suc potaSS|un1pernanganate Cbnpounds of

0038 s depicted in S; heme 12 compounds of formula (1-4), wherein R”is aryl or heteroaryl, R
formul as (9-3) cdf PASHBE tFastad WA o
is described in the Summary of the Inventlon and L-R* is ary), heteroaryl, styrylaryl or

styrylheteroaryl, can be prepared from compounds of formula (10-1). The chemical sequence is
essentially the same as that described in Scheme 11 except the order of introduction of the R” and L-
R’ groups is reversed and is useful when it is desirable to introduce the L-R* group later in the
synthetic sequence. The sequence gives compounds of formula (1-4) which are representative of

compounds of formula (I).
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R4L- B(OH) 2 under Suzuki reaction conditions to provide conpounds of
formulas (9-4) Conpounds of formulas (9-4) are representative of conpounds
of formulwoQajo/i$essene 10 (1-2) Pd 4) acid [00379] As depcttusdoion2gSehene 10,
conpounds of formula (1-4), wherein R2 is aryl or heteroaryl, R3is
described in the Summary of the Invention and L-R4 is aryl, heteroaryl,
styrylaryl or styrylheteroaryl, can be prepared from conpounds of formula
(10-1) Conpounds offormula(l g-1)can be reacted in two sequential Suzuk
reaction to deliver conpounds of forrmula ( 10-2 ) The nitro group of
conpounds of formula (10-2 ) can then be reduced to the correspondi ng
aniline by reduction with iron The aniline can then be treated wth f-butyl
nitrite to convert the aniline to the correspondi ng di azoniumsalt which in
the presence of iodide ions converts to the corresponding aryl iodide
Suzuki reaction with conpounds of formula (1-2) followed by treatnment with
acid give conpounds of fornula (1-4p6empounds of fornmula (1-4) are
represe ntativ e Ofloofé_ﬁ nﬂ%ﬁlﬁé englt)les Mey@i}lilluaratéel, a)ld nﬁmﬁmmsjdilclogrlﬁl g) Pd ( 1- 4) i

[ 00380] As depictggd, in Schene 11, conpounds of formula (1-4), wherein R2 is
aryl or heteroar Yogs RRadpi 1. S5 G50l REH:-krlbut)1 DB 4 RHIMIBU NeraiQhopsbi)nsL NVeNt i on and
L-R4 is aryl, hetgr oalhenynShdledblyfiecdohesuhamd YI Y1 het eroaryl, can be prepared
from conpounds of fornula (10-1) uging an alternative sequence The nitro

group in compounds of fornula ( %QK%H) can be converted to the
correspondi ng pyrrohnyl di azene ini@aifwo step procedure Initial reduction of
the nitro group to an aniline cap be®achieved with iron, and then treatnent
acid conditions deliver the

' s deliver L-R group Then
treatment with iodine delivers aryhod

pf,fornula ( 1 1-1) Suzuk
reacti on between conpounds of fornulas ;,1 -1&
[00384] * Part A. Preparation of 1-bromo-3-tert-butyl-5-iodo-2-methoxybenzene

[00385] A solution of 2-bromo-6-tert-butyl-4-iodophenol (5.0 g, 14.08 mmol) in acetone (50 mL)
was treated with potassium carbonate (2.92 g, 21.13 mmol) and dimethylsulfate (1.95 g, 15.49 mmol)

at reflux for 16 hours, cooled and concentrated. The residue was dissolved in ethyl acetate, washed
with water, brine, dried (Na;S0O,), filtered and concentrated in vacuo. The crude product was purified
on an Isco 40g silica cartridge eluting with 2% ethyl acetate in hexane to give the title compound.
[00386] Part B. Preparation of N-(6-(3-bromo-5-tert-butyl-4-methoxyphenyl)naphthalen-2-
ylymethanesulfonamide

[00387]) In a 20 mL microwave tube was mixed the product from Part A (185 mg, 0.5 mmol), N-(6-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)naphthalene-2-yl )methanesulfonamide (182 mg, 0.525
mmol), 1,3,5,7-tetramethyl-6-phenyl-2,4,8-trioxa-6-phosphaadamantane (4.38 mg, 0.015 mmol),
potassium phosphate (223 mg, 1.050 mmol) and tris(dibenzylideneacetone) dipalladium(0) (4.58 mg,
5.00 pmol) in tetrahydrofuran (6.0 mL) and water (2.0 mL). The tube was sealed and the mixture was
sparged with nitrogen for 5 minutes and then stirred for 4 hours. The reaction mixture was partitioned
with ethy! acetate and 1 A HCL. The organic layer was washed with saturated NaHCO,, brine, dried
(N2;80,) and filtered. The filtrate was treated with 3-mercaptopropyl functionalized silica gel
{Aldrich catalog # 538086), filtered through diatomaceous earth and concentrated in vacuo. The
crude product was purified on an Isco 12g silica cartridge eluting with 4:1 hexane/ethy] acetate to give
title compound.

[00388] Part C. Preparation of N-(6-(3-tert-butyl-5-(2 4-di-tert-butoxypyrimidin-5-y1)-4-methoxy
phenyl)naphthalen-2-yl)methanesulfonamide

[00389] In a5 mL microwave tube was added the product from Part B (0.053 g, 0.115 mmol), the
product from Example 28 Part B (0.031 g, 0.115 mmol), potassium phosphate (0.049 g, 0.229 mmol)
and 1,1™-bis(di-tert-butylphosphino)ferrocene palladium dichloride (3.74 mg, 5.73 pmol) in a solvent

mix of tetrahydrofuran (3.0 mL) and water (1.0 mL). The tube was sealed and the mixture was
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and ( 1-2) gives conpounds of fornmula ( 11-2) Another Suzuki reaction
installs R2 and after acid conversion to the uracil, conpounds of formula
(1-4) arewolww/mnesséConpounds of formula (1-4) are reprepemiialone2ssho
conpounds of formula (1)Schenme 12 (1-2) Pd [00381] As depicted in Schene
12, compounds of fornula (1-4), wherein R2 is aryl or heteroaryl, R3 is
described in the Summary of the Invention and L-R4 is aryl, heteroaryl,
styrylaryl or styrylheteroaryl, can be prepared from conmpounds of fornula
(10-1) The chem cal sequence is essentially the sane as that descpbed in
Schenme 11 except the order of introduction of the R2 and LR4 groups is
reversed and is useful when it is desirable to introduce the L-R4 group

| ater in the synthetic sequence The sequence gives conpounds of formula (
1-4) which are representative of conpounds of formula (1)EXAMPLES [ 00382)
The follow ng exanples are nerely illustrative, and not limting to this

di sclosure in anys a}éﬁylth L&Qr?’ﬁr% ]mmEXanrmJ stgredlt *50 ° E) {)ﬂﬂﬁﬁsaﬁé 1Q8on Qg(ture was

N- (6 (3~ t er t - DUt Y or B dnedhrbln 82 dos Par s s Sl TR NMAE PV L N- 5-
yl') - 4- met hoxy phenylchNaRhENRL S amdadd: ) igERAneS L3 m,agat »[00384] Part A
Pre p aration of | ﬁR&xQxHRd sﬁcage?F ltLred Q\H&gynllatorﬁac&upeg‘@angcorggﬁtlm e[@ezcﬁclg € [ 00385 ] A
solution of 2-brq mct @as (;m%ed on apfsjcg M%]sn]né ca"lrgg 919@%”\9&% e&nﬁace te ghexaj&%g@ mTD| ) in

acetone (50 ni) S trgated W t pota55|un1carbonate 13 mmol)

€ COmpoun:

and dl ITEt hyl SUl f (t alJf axgtono;]é (3 ugg ) 132 qu ay ro ngldm 4hOUFS COO' ed
and concentratedi} s e8] gf 2%@ i;wé;mugg 9h3e %yfpécetéﬁé washed with
i} at.ed i.n vacuo The crude

water, brine, dri g’ , qp cone g tra g
| he produc fr Pa 3 m was tréaf w1t a. mixture of m anol
pr odu Ct Was pur I fc!)ncetdrateg QC] a.nq ter (S;O mLi@ ?(! mr‘IL%)to give adg:il eés o ugfllogd ry raplcgg P\FMEJI[DQI’ g;%: g}[_] hg‘lf

&C(egaz g Lpo:lgxgn%?rma{lomga\% 1tesm ?herm t:E'ewas StllT d ) l dwas oflected

yl ) met hanesul f ongny de-
product from Part

XY henel ne§

and dief y eth dn (] c s!ant ass to |ve th t!t} compound .
ﬂ ¢ 6 5 mixed the
) m n )307( 3 355(5 3H)740(de—882 221

(4,4,5, 5 tetranet“ﬁyw i éﬁfx 5d1>65><36&21611’éh”?"<‘y1 i HACERE 5%y | ) met hanesul f on
am de (182 rrg, 0 , é2~|2Hz1H)798(d.1‘882Hz1H)3 0(s, 1 H)9.99 (s, 1 H) 11.09 (dd,
1, 3,5, 7- tetranetH F8@4 PR & oxa- 6- phosphaadamantane (4 38 ng, 0

015 mml ) 0392] Example 2. reparatlon of N- -((6-(3-tert-butyl-5-(2,4-di-tert-butoxypyrimidin-5-y1)-2-

methoxyphenyl)benzo[blthiophen-3-yl)methyl)-N-(2,4-dimethoxybenzyl)methanesulfonamide
O

[00393] Part A. Preparation of 5-(3-bromo-5-tert-butyl-4-methoxyphenyl)-2.4-di-tert-butoxy-
pyrimidine

[00394] To a 25 mL round-bottomed flask was added the product from Example 1 Part A (36 mg,
1.0 mmol), the product from Example 28 Part B (295 mg, 1.1 mmol), potassium phosphate (446 mg,
2.1 mmol), 1,3,5,7-tetramethyl-6-phenyl-2,4,8-trioxa-6-phosphaadamantane (8.77 mg, 0.030 mmol)
and tris(dibenzylideneacetone)dipalladium(0) (9.16 mg, 10.0 pmol) in tetrahydrofuran (6.0 mL) and
water (2.0 mL). The mixture was purged with nitrogen for 5 minutes and stirred at room temperature
for 4 hours. The reaction mixture was partitioned with ethyl acetate and 0.1 M HCI. The organic
layer was washed with saturated NaHCOs, brine, dried (Na,SO,), filtered and the filtrate was treated

with 3-mercaptopropyl functionalized silica gel, filtered and concentrated in vacuo. The crude
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pot assi um phosphate (223 ng, | 050 mmol ) and tps(di benzyhdeneacet one)
dipalladium(O (4 58 ng, 5 00 mml) in tetrahydrofuran (6 0 nlL) and water
(2 0 nL) Wwbeotubesddas seal ed and the m xture was spar ge@Critskomioessegen f or
5 mnutes and then stirred for 4 hours The reaction m xture was partitioned
with ethyl acetate and 1M HC The organic |ayer was washed with saturated
NaHCO3, brine, dried (Na2SQ ) and filtered The filtrate was treated with
3-nmer capt opropyl functionalized silica gel (A dpch catal og # 538086),
filtered through di atomaceous earth and concentrated in vacuo The crude
product was purified on an Isco 12g silica cartridge eluting with 4 1
hexane/ et hyl acetate to give title conpound [00388] Part C. Preparation of
N-(6-(3-tert-butyl-5-(2,4-di-tert-butoxypynm di n-5-yl)-4-net hoxy

phenyl ) napht hal en- 2-yl ) net hanesul f onami de [00389] In a 5 nL m crowave tube
was added the product fromPart B (0 053 g, 0 115 mmol ), the product from
Exarrpl e 28 Part %rot(ugwagpﬁgﬁedgysmggellﬂlsﬁchg E;Q @hydﬂ@@ﬁ%@a&émﬂﬁﬁa@éﬂ@t@%e (0 049 g1 0
229 mmol) and |, I/ - Ql.skdhaoher t - butyl phosphino)ferrocene pall adi um di chl onde
(3 74 mg, 5 73 glsv] 3 dal B Brefd Hons B Xy o AR ARV AR AL %Qeth«(x?' 0 nL) and water
(1 0mn) The tut;,%nym.%[bﬁ%g 1.8 b @R o el iR 5RA 9€d W th ni trogen for
o mnutes and tNegngthl) cosag 1 earPs6Sind Db mrb mymm&wen BagLion m xture was
COO' ed partl tl OQP4QSWr ?;Zh!%xa gl%%gl%gng[b]ﬁlgpglen: I g Lthan gna 1«[ ganl c l ayer was
washed w th saturgte q;QS 'b ﬁa@m@)sogg filtered The

€ré reac ed in p c Sdme manner as Xa

filtrate was treate tmﬁ':’}l fcgp opropy! net | lhe silica gel,
d roduc which was pu l 1 h luting with e|
filtered thr ough &wue el e ar cf céoﬁaéogﬁj yre?attge I'n vacuo The cr ude

product was puri 4%&“?2?%2’%5%1@@2 g st ;dgl C rtrylnd Syg%) %«3”9 with 30% et hyl

acetate in hexané. reparation of
N ( 6- (3 tert- bUt >})eny ben’ o%ithhalﬁf)l r:tamylgggsg?:gOX{beO;mianSillfonamlde i n- 5 y| ) 4-
net hoxyphenyl)nad‘fﬁ & m;""’;iﬁ’%e BAnae FERE ‘% é)f e product from
Part C (38 ng, O [‘j’gﬂ“"’ﬁ*‘f-{%ﬁ:}“ | f XU " ITet hanol
concentrated HO " ARY WAt ?’efﬂve"‘wi‘_°°"°f[mﬁ 1 1 R o 9| ve a col orl ess
sol ution fol | owed™by "FaBaEePEPHE: 56 “Srorm it P& CL31H MS?H% m xture was
stirred for 1 hodP™'dnt® PABESHI'US WaS™ EoTPEELET 1Y 13 1'% ¥at¥ on, washed with
water and di et hyl@&t0Er  HAOES FHmRE QUHSE4HE  HBEE T8 i Ue the title
compound ' HNVR ( 368 “fhis® 'ﬂ%@‘“)“zamaz;ﬁ“ilm (s, 9 H 307 (s, 3 H 355 (s,

12t98 mmo. m? hloromethane (4 mL). The mixture was ptirred at

3 H) 7 40 (dd, JAGBoEmped Ppig o M g oo SR epdpyping 59 (d, J=I 2 1
thaegipramide=S 64, 1 65
O

g
o=,é’
NH

Hz, 1H) 7 69 (d, YyZpehgophep Himienpyhmghy

[00400] Part A. Preparation of N-((6-(3-tert-butyl-5-(2.4-di-tert-butoxypyrimidin-5-yl)-2-methoxy
phenyl)-1H-inden-3-yl)methyl)methanesulfonamide

[00401] The product from Example 2 Part A (55.9 mg, 0.12 mmol) and N-((6-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)-1H-inden-3-yl)methyl)methanesulfonamide (41.9 mg, 0.120 mmol) were
reacted in the same manner as Example 2 Part B. The crude product was purified by silica gel flash
chromatography eluting with ethyl acetate/hexane (5% to 25%) to give the title compound.

[00402] Part B. Preparation of N-((6-(3-tert-butyl-5-(2 4-dioxo-1,2,3 4-tetrahydropyrimidin-5-yl)-
2-methoxyphenyl)-1H-inden-3-yl)methyl)methanesulfonamide
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Hz, 1H 7 9 1 (d, 8 82 Hz, 1H) 7 98 (d, J=S 82 Hz, 1H) 8 10 (s, 1H) 9 99
(s, 1 H 1109 (dd, ./=588, 184 HzJ H 11 31 (d, J\ 84 Hz | H [003921
Exanpl e 2WORn®pAa146i on of PCT/US2010/028560
N-((6-(3-tert-butyl-5-(2,4-di-tert-butoxypyrimdin-5-yl)-2-

met hoxyphenyl ) benzo[ b] t hi ophen- 3-yl ) et hyl )-N (2, 4-di net hoxybenzyl ) net hanes
ul fonam de [00393] Part A. Preparation of

5-(3-brono-5-tert-butyl -4-nmet hoxyphenyl)-2, 4-di -tert-but oxypy pm di ne
[00394] To a 25 nlL round-bottomed flask was added the product from Exanpl e
1 Part A (36 ng, 1 O mol), the product from Exanple 28 Part B (295 ng, 1
1mmol ), potassium phosphate (446 ng, 2 1 mol),

1,3,5, 7-tetranet hyl - 6- phenyl - 2, 4, 8-t noxa- 6- phosphaadanantane (8 77 ng, O
030 mml ) and tris(di benzyhdeneacet one)di pal | adium(0) (9 16 ng, 10 0 mmol)
in tetrahydrofuran (6 0 nmL) and water (2 O mL) The mixture was purged wth

nitro g en for 5 m [Jﬂ“;] el% g Qgrmﬁ; dot&n‘ﬁe@igsk @‘Js adgetgg %ch%QPﬂ.R Q‘E yn[;gQ) 0;4 91&01)4 hours The
reaction mxture MRs,dakdddd@Red ety naGekaksn@Rfa0 1M HCL The
or g an I c l ay er m%em}(@érbfgqhow ﬁIteI:c].d \§ag£d ‘J«fth@v&e@ q tl',)\"@tll_e'%ﬂed tpg \Je tﬂe%!le co(J)Eo‘m@ d ( Na2 Sm)

filtered and the . t{oﬂ& zD}Q@Osds)gprpg%g H\%g(s E@pﬂsozp_lmpxl functionalized
sieagel 1t SRSt el e i ot v
acet at e/ hexane (d g‘ )07646} ] )9 Log Q)RPI &

00395] Part B.
p 4, rfpar 1onoyf‘i)¥\l ?3 2obl2ll 5d24dt0)gp?3456ltj )[C()ix py

yl)metl ane ‘namide

Preparation of N- 2 er uf
pm dl n-5- yl ) 2. n'é) 1m methoxystyryl)phe
phenyl ) benzo[ b] t hi ophen 3-yl)neth JOLR‘ N- (2, 4- di net hoxybenzyl ) met hanesul f onam
i de [00396] The product from Par¥ A{46 5 ng, 0 10 nmol) and

N (2, 4-di net hoxybenzyl ) - N-((6- o

(4,4,5, 5-tetranet hyl -1, 3, 2-di oxab | an- 2-yl ) benzo[ b] t hi ophen- 3-yl ) net hyl ) m
et hanesul fonam de (51 7 ng, O re reacted in the sane manner as
Exanple 1 Part Cat 50 C for 2 howrs t velcrude product which was
purified by silica gel flash chronmatography eluting with ethyl

acet at e/ hexane (1096t 8 259! GiNE - erHey -4 f-et et ?00397] Part C.

Pr ep ar at | on Of methoxystyryl)phenyl)methanesulfonamide

N ((6- (3-tert - butldpoel SihqpRdugt frahiExapnple2Pard 3§35 Smayfd §mriePrand ErriBhyipfigramPo) et hoxy

phenyl ) benzo[ b] t hiOpiatmred B8 3rie)on3e tnin vyerdite{ ixhe mehiamre s FowweR 8By | ) met hanesul f onam
i de [ 003981 To a TRSsrudatrodyeiyes el ficlyo tiltcamsiiach cHomapgrkohnaigise wiidkthedentirancpr oduct from Part
B (58 ng, 0 075 mvod2pwaed thttddcfriraygr coacetic acid (1 0 ni, 12 98 mmol) in

di chl or onet hane (1440 Part B R@parrionot (EHNGH- (B uts §-@.4-dlogoel 2.t ethglominideiper at ure for 1

hour The sol vent ywasteondert mglaedtandeyacuo and the product was triturated
{00408] The product from Part A (39 mg, 0.067 mmol) was reacted in the same manner as

Example 3 Step B to give the title compound. 'H NMR (300 MHz, DMSO-ds)  ppm 1.38 (s, 9 H)
3.01 (s, 3 H)3.74 (5,3 H) 7.21 (m, 4 H) 7.38 (d, /=2.21 Hz, 1 H) 7.62 (d, /~8.46 Hz, 2 H) 7.66 (m, 2
H)9.83 (s, 1 Hy11.12 (s, 1 H) 11.22 (s, I H).

[00409] Example 5. Preparation of 5-(3-bromo-5-tert-butyl-4-methoxypheny!l)pyrimidine-
2,4(1H,3H)-dione

o]

H

HN™ "NH

N0

Br
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wi th 1% met hanol / di chl oronet hane to give the title conpound 1H NVR (300
Mz, DMSO- d6 ) d ppm 142 (s, 9 H 2 95 (s, 3 H 319 (s, 3 H 4 44 (d, J=6
25 Hz, 2 Wi 2601088143d, J=Q 2 1 Hz, 1H) 7 47 (d, J 2 1 HzpCTHS2M1082856m 2 H)
770 (m 2 H 800 (d, J=i 46 Hz, 1 H 8 13 (d, J~\ 02 Hz, 1H 11 12 (dd,
J=S 88, 1 84 Hz, 1H) 11 22 (d, J=\ 84 Hz, 1H) [00399] Exanple 3
Preparation of N-((6-(3-tert-butyl-5-(2,4-di oxo-|

, 2,3, 4-tetrahydropypm di n-5- yl)-2-net hoxyphenyl) -

1H i nden- 3-yl ) net hyl ) net hanesul f onam de [ 00400] Part A. Preparation of
N-((6-(3-tert-butyl-5-(2,4-di-tert-butoxypy pm din-5-yl)-2-nethoxy
phenyl)-1Hi nden- 3-yl ) net hyl ) net hanesul f onam de [ 00401 The product from
Exanple 2 Part A (55 9 ng, 0 12 mol) and N-((6-(4,4,5,5-tetranet hyl -

1, 3, 2-di oxaborol an-2-yl ) -1H i nden- 3-yl ) met hyl ) met hanesul f onam de (41 9 ny,
0 120 nmmol) were reacted mthe sanme manner as Exanple 2 Part B. The crude

pr OdUCt was pur I g&oﬁg ‘Hy roﬁxttl‘rdm%?nmgeganrIA (ﬁ'ﬁ) OIQMmQImstchgglmt;a%e n%lmut I ng \M t h et hyl
acet at e/ hexane ( as i}-mgl % c}:tlg crgé pYogxctgveQEtu Jdg/lh%/o &ngcﬁgﬂeﬂ[mggégz] Part B.
Pr epar at I on Of N- C Zl unJ (%EVMZ Dl\gog‘ggﬁppm lqg (s, %—93 JS (s, 3 H) 7.44 (d, J/=2.21

, 2,3, 4- tetrahydrqp)(ﬂéﬁl;:gm 7.70 (s, 19(s, 1 H) 11.25 (s, 1 )
004031 T 2 5 nL
3 'P?"’"tﬁt 'Qzeﬂ}"xrr? fq’fﬂ%y‘ox B%t WY%JSS ny, ] 0. 852 nmol )

2- et hoxypheny! ) @—I— nm
round- bot t omed f1'as é‘
in the mxed sol \i’é"mtmy\@ et han )'w rﬁ%"esu na M—IC1 (2 nm.). The m xture was
stirred at roomtenperature for 1 hour, filgered, washed with water,
diethyl ether and dried to give tjhe t|tIe ound. "H NMR (300 MHz,
DMSO-rf6) d ppm1.41 (s, 9 H & s, 3.20 (s, 3 H 3.46 (s, 2H)
4.18 (d, 7=5 15 Hz, 2 H) 6.54 (8~ (d, .J=2.2! Hz, 1H) 7.41 (d,
7=2.21Hz,1H)749(m2H)757 7771Hz 1H) 7.64 (s, 1H) 7.66 (s,
1 H 11.09 (s, 1H) 11.19 (s, 1H) [0Q 03] Exanpl e 4. Preparation of
(B)-N-(4-(3- tert butyl -5-(2, 4-di oxo-1, 2, 3, 4-tetrahydro
pyrim din-5-yl)- 2“°ﬂﬁt‘f16§<y’§lt“5?‘}°vf')5f5hfé‘1‘i’5’/1 ‘)“r?\‘é’t‘ heeeshiny- b‘Pfﬁ’(’W’d‘é'“T 00405 A
Preparation of ( BYUINHdipoeprg 2: §-@-promo rigt §y1-4-methOxphanl-dimefryrim[ippt2 iy
ryrimdin-5-yl)- 204t hoxyst yryl ) phenyl ) net hanesul f onar ni de [ 00406] The
product from Exan{ifd Deopdpt fromxah@es (7P mgg.123 @mol) d sprijyp hygroxigeip36 mL,
(E) - 4- (met hyl sul 281 ambder)combiteyip NeN-fepihdferpapide i@ gl Jr2®) faip223 @ 28%0 ol ) were
reacted in the same)wnafirey sigdfrEiognyile gactPn nSug pes BritioFpdth ¢yl epelee 291 oduct was
purified by sili ¢&P dfebreafidlagesirs vedrd ofrirbotjr Ap Py fitdedrnd crgntryad in Frcvet hy |
acet at e/ hexane ( 5% ctud prbsOpichtwe pjiicy/ig silicdpe flaphictromeogreplyriieaniid .

methanol/dichloromethane (1% to 5%) to give the title compound 1 and title compound 2.

{00414] Part B. N-((6-(3-tert-butyl-2-methoxy-5-(1-methyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-

S-yl)phenyl)-1H-inden-3-yl)methyl)methanesulfonamide

[00415] The product from Part A(compound 1) (55.1 mg, 0.15 mmol) and N-((6-(4,4,5,5-tetra

methyl-1,3,2-dioxaborolan-2-yl)-1H-inden-3-y)methyl)methanesulfonamide (52.4 mg, 0.150 mmol)

were reacted in the same manner as Example 2 Part B to give crude product which was purified by
silica gel flash chromatography eluting with ethyl acetate/hexane (20% to 60%) to give the title
compound. 'H NMR (300 MHz, DMSO-d,) 6 ppm 1.41 (s, 9 H) 2.96 (s, 3 H) 3.21 (s, 3 H} 3.31 (s, 3
H)3.47 (s,2 H}4.18 (d, /~4.78 Hz, 2 H) 6.55 (s, | H) 7.35 (d, J/=2.21 Hz, 1 H) 7.46 (d, /=2.21 Hz, |
H) 7.50 (m, 2 H) 7.58 (d, /=8.01 Hz, 1 H) 7.64 (s, 1 H) 7.94 (s, | H) 11.41 (s, 1 H).

[00416) Example 7. N-(6-(3-tert-butyl-2-methoxy-5-(1-methyl-2,4-dioxo-1,2,3,4-tetrahydro
pyrimidin-5-yl)phenyl)naphthalen-2-yl)methanesuifonamide
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[ 00407] Part B. Preparation of
(BE)-N-(4-(3-tert-butyl-5-(2,4-di oxo-1, 2, 3, 4-tetrahydropyri m di n-5-

yl) - 2- metwoxysipi4ss) phenyl ) met hanesul f onam de [ 00408] TireTpISo@wo28sH¢ om Par t
A (39 ng, 0.067 mmol) was reacted in the sane manner as Exanple 3 Step B to
give the title conpound. 1H NMR (300 MHz, DVsO-d ) d ppm 1.38 (s, 9 H 3.01
(s, 3H 3.74 (s, 3H 7.21 (m 4H 7.38 (d, 7=2.21 Hz, 1 H 7.62 (d,
7=8.46 Hz, 2 H 7.66 (m 2 H 9.83 (s, 1 H 11.12 (s, 1H 11.22 (s, 1 H).

[ 00409] Exanple 5. Preparation of
5-(3-brono-5-tert-butyl - 4-nmet hoxyphenyl ) pyrim di ne- 2,4(1

H, 3H) - di one[ 00410] The product from Exanple 2 Part A (56 ng, 0 12 0 mmol)
was reacted in the same nanner as Exanple 2 Part C and the crude product
was triturated with 1% et hanol / di chl oronet hane to give the title conpound
1H NVR (300 MHz, DMSO-*) d ppm1 36 (s, 9 H 385 (s, 3 H 744 (d, 7=2 2 1
Hz, 1 H 7 68 (d, 7=2 2 1 Hz, 1FD d 70 (s, 1H) 11 19 (s, 1 H 11 25 (s, 1H
[ 00411] Exanple 6
N—((6-(3-tert-buty|-2-nethoxy-5-(
pypm dm 5-yl ) phenyl ) - 1H-i nden- 3-yI
A. Preparation of 1

NH

et hyl - 2, 4-di oxo-1, 2, 3,4-tetrahydro
m8t hyl ) et hanesul f onami de [004121 Part
5-(3-brorno-5-tert-butyl -4-nmet

G ;5gpthylpypnidine- 2, 4(
1H, 3H) - di one and 2 @l@

5-(3-brono-5-tert - butyl-4-nethox phen f neth énnldlne 2, 4( 1H,
3H) - di one [00413PW?H " P%ﬁﬁ@ﬁ“?? ﬁTE% a0 3510 23 mol ) and
sodi um hydr oxi de t2°% mﬂi3h§“§§@zﬁﬁﬁTlnﬁﬁwﬁm Wﬁ?ﬁ 8 )10
N, N- di met hy! f or mePRHES T4 "1 ™ Bt AR ’s"ﬂ'f’f‘&“f”é°“8‘*d’°“2¢2§“°*rﬁis 2 336 Mol ) was
added and sti rr ed™ St S FERPEpRE P EE O TPk E IVRCOME BYSF i ti oned with
ethyl acetate and”26“THR*BrgHRrds 1"a3ar > RaY Wddfred' i t'H“Hhne, dried
(Na2SO4), filter dd?Hitd HEoHE ERY Fatte &% [/ 4 81 & 7 §ild8 *tizddfe product which
was purified by sP1¢Ech*gelPTEashd Ohroiat #gr'dphy el uting with
nethanol/dichlordﬁﬁﬂhﬁﬂﬁkff%ﬁ%@”@@@“%@MQWV@mFﬁé“ﬂ¥%W@mﬁ@hﬁound 1 and title
conp ound 2 [ 0041 4/])—2-%?xtpheB!)naphtha]en-2-yl)methanesu1fonamide
N-((6-(3-tert-butyl-2-nethoxy-5-(l%nethyl-2,4-dioxo-1, 2,3, 4-tetrahydropy
pm di n- 5-yl)phenyl)-1Hi nden- 3- W) wet hy! ) net hanesul f onanmi de [00415] The
5~ ng, 0 15 nmol) and

N-((6-(4,4,5 5-tetra
met hyl - 1, 3, 2- di oxabor ol an- 2-yl)
4 nmg, 0 150 mmol) were reacted iln_ghe
gi ve crude product which was pupfled by N
[00419] The product from Example 6 Part A (compound 2) (57.2 mg, 0.15 mmol) and N{6-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)naphthalene-2-ylymethanesulfonamide (52.1 mg, 0.150

deps3-yl ) net hyl ) net hapesul f onam de (52
QB-%ggnner as Exanple 2 Part Bto

Ja

mmol) were reacted in the same manner as Example 2 Part B to give crude product which was
triturated with methanol/dichloromethane to give the title compound. 'H NMR (306 MHz, DMSO-dy)
& ppm 1.43 (s, 9 H) 3.08 (s, 3 H) 3.22 (5, 3 H) 3.25 (s, 3 H) 3.39 (s, 3 H) 7.41 (dd, /=8.82,2.21 Hz, |
H) 7.45 (d, J=2.21 Hz, 1 H) 7.53 (d, /=2.57 Hz, | H) 7.69 (dd, /=8.46, 1.47 Hz, 1 H) 7.72 (d, J=1.84
Hz, 1 H)7.93 (d, J/=8.46 Hz, | H) 7.97 (d, /=8.82 Hz, | H) 8.00 (s, 1 H) 8.03 (s, 1 H) 10.02 (s, 1 H).
[00420] Example 9. Preparation of N-(6-(3-tert-butyl-2-methoxy-5-(2-ox0-1,2-dihydropyridin-3-
yl)phenyl)naphthalen-2-yl)methanesulfonamide.
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silica gel flash chromatography eluting with ethyl acetate/hexane (20%to

609 to give the title corrpound 1H NVR (300 WHz, DVsO-rf6) d ppm1l 4 1 (s,
9 H 2 96w02010311H363 2 1 (s, 3 H 3 3 1 (s, 3 H 3 47 (ecTtarsk)ion2ds8o (d, 7=4
78 Hz, 2 H 6 55 (s, 1H 7 35 (d, 7=2 2 1 Hz, 1 H 7 46 (d, 2 21 Hz, 1 H) 7
50 (m 2 H 758 (d, 7=8 0 1 Hz, 1 7 64 (s, 1H) 7 94 (s, 1H) 11 4 1 (s,

1H) [00416) Example 7
N-(6-(3-tert-butyl-2-methoxy-S-(I-nethyl-2,4-dioxo-1, 2, 3,4-tetrahydro

pyri m di n-5-yl ) phenyl ) napht hal en- 2-yl ) met hanesul f onam de[ 00417] The product
from Exanple 6 Part A (conmpound 1) (55 1 ng, 0 15 nmmol) and N-(6-

(4,4,5 5-tetranethyl -1, 3,2

- di oxabor ol an- 2-yl ) napht hal ene- 2-yl ) net hanesul fonam de (52 1 ng, 0 150
mmol) were reacted in the same manner as Exanple 2 Part B to give crude
product which was triturated with nethanol /dichl oronethane to give the
title conpound 1H NMR (300 MHz, SC-d6) d ppm 143 (s, 9 H 3 08 (s, 3 H 3
21 (s, 3H 332 (s, 3H 741 d7882 221 Hz, 1H) 7 45 (d, J=2 2 1
Hz, 1H) 7 51 (d, J=2 57 Hz, 1 H) 76§(dd J 46, 1 47 Hz, 1H) 7 72 (d, J=I
84 Hz, 1 H 7 93 (d, 8 46 Hz, 1 98(m 3 H 10 02 (s, 1H) 1142 (s, 1H
[00418] Exanple 8
N-(6-(3-tert-butyl-5- (1 3 d| methylo\z 3
yl)-2-met hoxyphenyl E thanesulfonam de [00419] The product

from Exarrpl e 6 P A. Pre aratlonof f to; pyndme | ) and N ( 6-
oroéﬂﬂdme (SO&m %mmoclﬁ) h?ll}qg(?

Q
OXO% 1, 2, 3, 4- t et r ahydr opypni di n- 5-

(4 4 5 5 tet rarTEt S 42fl furang(l lm 191’;::::02@ wasad e sium’tert-pugoxide (540 m; 48emrr1x§l)nz yl ) et haneSL” f on
am de (52 1 ITQ, d s[c?ver 0Om T::Z t25 and st lrrm wasxcze<>‘(z:tfnued for4 hours at 2 C .The mixture wasr
Part B to give cril %P?d“ f’\/\fﬁ in T AP & Vi

net hanol / di chl or o%’t’"ﬁ' «‘é‘a‘“‘f"”’d""“ﬁ"dey f“ﬁ%ﬁlﬂfmf”fmmg@% el“““ HALE "RV (300 Mz,

as Exanple 2

DVBC- d6) d ppm 1"&?"5(5%/"“ g g‘“?,“‘ed§°§“%°“"°‘ 3 22 (s 3 H 325 (s, 3H 339
(s, 3 H 7 4 1 (8 Ry graioobebyegprignipfooneags (' 7= 2 1 Hz, 1H) 7 53
(d, J=1 57 Hz, L1HU4 Tsewpiges! e yudtsiimpPare p Sy g7 mmph ipgivipusy 5 =l 84 Hz, 1H 7
93 (d, J=8 46 Hz,~"pyptr! VL’("H'“"?““S 78‘?"‘“P|2“‘*‘*‘*iﬁi‘ﬁb““é“hﬁ‘t)‘“t%““s(i '8 03 (s, 1H) 10
02 (S 1 H) [00 4216]28 ‘w@e ghe so‘grorévfjﬁ?rrgltfcir ﬁ“m&f and treated dropwise with a

N- (6- (3-t ert - but YU 2B HERYLE -2 2GRy Pirgey FRY ST SRy Pl i 878

yl ) phenyl ) napht haf &t )“f’f‘é"t‘h”&'ﬁé’&ﬂ’?%‘H&?ﬁaiﬂ‘é[“%“&?‘i]mpéff“’t‘ A. Preparation of
3- brono- 2-t er t - bUtRYPYRE tih el |  BBE 22D Ty §5611401q (ORY): B the lavers

3- br ono- 2- f | uor opyheRTEed (PGTEMNEphasxFHd s chrnTheprtty elreesuee t et r ahydr of uran (10
mL) under ni t r ogeriroRErdh tfdéekoprditdsd hurmbiterplindshtrort delitS%04ny, 4 8 Mol ) in
portions over 30 Y Stes Hgphioringand gt ingnic . raprge tikergetoritidtued for 4 hours at
25 C The m xt ur e Wadd eoriecstit Fator diche gratuits capprrdpuri fi ed by silica gel flash
chr omat ogr aphy el R442fl nRyrt G Pretrtidi oEH - pmohrertoivditreshoxyphenyl)-2-tert-butoxypyridine

[00426] The product from Example 1 Part A (151 mg, 0.410 mmol) and the product from Part B
(80 mg, 0.41 mmol) were reacted in the same manner as Example 1 Part B for 48 hours to give crude
product which was purified on an Isco 12g silica cartridge eluting with 5% ethyl acetate in hexane to
give the title compound.

[00427] Part D. Preparation of N-(6-(5-(2-tert-butoxypyridin-3-y1)-3-tert-butyl-2-methoxypheny!)
naphthalen-2-yl)methanesutfonamide

[00428] The product from Part C (130 mg, 0.331 mmol) and N-(6-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)naphthalene-2-yl)methanesulfonamide (115 mg, 0.331 mmol) were reacted in the
same manner as Example 1 Part C to give crude product which was purified on an Isco 12g silica
cartridge eluting with 10% ethyl acetate in hexane to give the title compound.

[00429] Part E. Preparation of N-(6-(3-tert-butyl-2-methoxy-5-(2-0x0-1,2-dihydropyridin-3-y1)
phenyl)naphthalen-2-yl)methanesulfonamide.
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hexanes (50%to 100% to give the title conpound [00423] Part B.
Preparation of 2-tert-butoxypyndi n-3-yl boronic acid [00424] To a solution
of the prwdueto/fingm Part A (540 ny, 2 347 mmol) in anhy@Coas2010/028560
tetrahydrofuran (10 nL) under nitrogen at -78 C was added 16 N butyllithium
rn hexanes ( 1 760 nL, 2 82 mmol) dropwi se The solution was stirred for 10
m nutes and treated dropwi se with a solution of tpbutyl borate (0 886 nL, 3
29 mmol ) in anhydrous tetrahydrofuran (2 nL), stirred at -78 C for 3 hours,
then allowed to warmto O C, cooling the reaction in an ice bath The
reaction mxture was treated with cold 1vVdC (2 35 nlL), foll owed by ice
cold H2O (5 nL), then the |l ayers were separated and the agueous phase
extracted with diethyl ether The organic extracts were extracted with cold
2M aqueous NaOH and t he conbi ned al kal i ne phases were neutralized to pH-6
wi th 6M aqueous HCl while stirring and cooling in an ice bath, causing the
product to preci nsonsatﬁ,epmam,,m“\q@sugmo.s@gzageammmtm,;sati on and dried to
give the title coamg.ummiwézeﬁlﬂﬁ%ﬁ w38 € RARMRshoRMAz, Aiso-4,) 5 ppm

3- (3-brono- 5-tert;Qusyhss: 3%%5“9%%@9%152)(—[ ZH)LQr;ssﬁthY(Q&’ﬁésg' ne [00426] The
product from Exanp|g )76{3‘9%(#5;() thgeHL a0 nd.the product from
Part B (80 ng, 0 4,1 H re reacted i n the sarre manner as Exanple 1

Part B for 48 hO lltlgmngle%ercaga%ncgNFG gu% 2me oxy%bﬁo%%dﬂpy yn!imSed on an |sco 129
silica cartrldge hyl "acetate In hexane to give the title

conpound [00427] "”"a re”"éetrhaé{m?ﬂ’é'aé" of

N-(6-(5-(2-tert- but oxypypd| n-3-yl ) i3t ert-butyl -2-met hoxyphenyl)

napht hal en- 2-yl ) net hanesul f onam d§ [J00428] The product from Part C (130 ny,
0 331 mol) and N-(6-(4,4,5,5-tetfanethyl-Il , 3, 2-

di oxabor ol an- 2-yl ) napht hal ene- 2-y pt hanesul fonam de ( 115 ng, 0 331 mmol)
were reacted in the sanme manner >g inphe ol Part C to give crude product
whi ch was purified on an Isco 129 9l l%e J@frldge eluting with 10% et hyl
acetate in hexane to give the title conpo oufid® [ 004291 Part E - Preparation
of N- (6- ( 3-t ert - bt - 2= HerRYR Y= BPrdxgRE o fe pegrefyrdrops’ Pt 3-yl )

phenyl ) napht hal en=2*y1"’igt'aHesdl ot gt Oowsd) ~ fid srduilet from Part D
(65 ng, 0 122 nuptPdviEs o Ead¥NRP Mi=PME-49 mp! HriaARS P adD Br@fpl e 1 Part D to
give the title cobfdurdd-ap 7300 @3 HIH NUR¢ BOE 256 PVB(14) d6) d ppm 1 44
(s, 9 H 3 08 (s,7°B4Hj828-2D790¢ /8 He{y D08 Hj 0.02 (JHpH L &2 B, 1H) 7 34 - 7 38
(m 1H) 7 4 1 (ddt}0433_:| /E;xganE, Preparation of N-(6-(5-tert-butyl-2',4'-difluoro-4-methoxybiphenyl-3-

yl)naphthalen-2-yl)methanesulfonamide.

F

0 CIO %
~ N
H O

[00434] Part A. Preparation of 3*-bromo-5'-tert-butyl-2,4-difluoro-4"-methoxybiphenyl
[00435] The product from Example 1 Part A (0.185 g, 0.501 mmol) and 2-(4,4,5,5-tetramethyl-

1,3,2-dioxaborolan-2-yl)-1,5-difluorobenzene (0.120 g, 0.501 mmol) were reacted in the same manner

F

as Example 1 Part B for 16 hours. The crude product was purified on an Isco 12g silica cartridge
eluting with 5% ethyl acetate in hexane to give the title compound.

[00436] Part B. Preparation of N~(6-(5-tert-butyl-2',4'-difluoro-4-methoxybiphenyl-3-yl)
naphthalen-2-yl)methanesulfonamide.
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221Hz, 1H 762-776(m 5H 793 (d, 7=8 46 Hz, 1 H 7 97 (d, J=S
82 Hz, 1H) 8 02 (s, 1H 10 0 1 (s, 1H) U 74 (s, | H [00431] Exanple 10.

Pr epar at iwo 20foH {466 ( 3-t ert - but yl - 2- net hoxy- 5- ( 6- oxo- 1, 6Pdirlugdeiopysseai n- 3-
yl ) phenyl ) napht hal en- 2-yl ) net hanesul f onam de [00432] The title conmpound was
prepared according to the procedure from Exanple 9 substituting
5-brono-2-fluoropypdne ( 1 0 g, 5 57 mmol) for 3-brono-2-fluororypdine in
Part Ato give the title conpound np > 300 C1 1H NMR (300 MHz, DMSC-d6) d
ppm1 45 (s, 9 H 308 (s, 3H 320 (s, 3 H 643 (d, 956 Hz, 1 H 7 32 -
746 (m 3 H 7 70 -7 76 (m 3 H 7 87 (dd, J=9 56, 2 94 Hz, 1H) 7 92 (d,
- 882Hz, I H 797 (d, J=8 82 Hz, 1 H 808 (s, 1 H 1002 (s, I H 1 1
85 (s, 1H) [00433] Exanple 11. Preparation of
N-(6-(5-tert-butyl-2',4"-difluoro-4-net hoxybi phenyl - 3-

yl ) napht hal en- 2-yl ) net hanesul f onam de [ 00434] Part A. Preparation of
3'-bromo-5 -tert - Quh Yy fadwddisld A065Q: AormABLARXYRI PG £ 00435] The product
from Exanpl el Paﬁ!xsr'm IAP‘rOCfgrgﬁﬁxoug7TheQrud59c;lﬂuc{mlln}ed§rQ1dscoaﬁg(l%acdﬁmé S-tetranet hyl

1 3 2 dl _Oxabor Ol qmnnéthJO‘)oetdy]aobéemQLx ty t%hl&%ﬁﬂ@ m§)95 2&2@ 'IgNMRQ30(501 mml) wer e
reacted in the SaIE LB Em £ « 53 IRI q,)gzsggl[l)tﬂ487;381r HZ}QZ gQyts The crude
product was purifj] %qn?p e 1{;9& %f(g s3I S8 £ AD LY, 1 Gl ng Wi th 5% et hyl

araIion of

acetate in hexan .canpol )( B. Preparation of
N-(6-(5-tert- but;E/iT;)h l)ﬂnmldm &.&.%m lfL |pﬁ Zyﬁ

napht hal en- 2-yl ) fét hianesurl f onam aee 00437] Th)e product fromPart A ( 140 ny,
0 394 mml) was reacted in the sgme_manngr _ds Exanple 1 Part C for 16 hours
/ silica cartridge eluting with
@ t|tIe conmpound nmp 22 5-228 C, 1H

dro- l Tu%n -5-

40% et hyl acetate in hexane to give f{
NVR (300 WMHz, DWVSC-d6) d ppm 1 45 (s, 9CH) 308 (s, 3H 325 (s, 3 H 7 14
- 723 (m 1H 732 (d, 7=2 57 Hz, 735 -745(m 3H 761- 777
(m 3 H 7 90 - 8B4 faRh. pRpatrdbn o8s-(O61-b(1S5-2, Ldi-tef)budiByrDBin-{-B2-mdkely [ 00438) Exanpl e
12. Pr epar ation benenyl)—2,3-dihydm-lH-inden-l—one
5- (3-tert-butyl - 4Jeotsgt honkiyroExdmble 2%0x @153 o3t dhy kb B3 dbibsls-kdasl@n s, H-
yl) phenyl ) pypm didReemiand §1y-2s3kalnydddiridin @0 foO0AS o) R Feleedh e Bhepar at i on of
5-(3-tert-butyl - Smduc?as frabbilesdrat 4 milR Ut SxpRY ko MidhterbceR piidadmBaciBEN OX Y
P he ny | ) -2 ) 3-di hy dirclmffogaéﬂ’lanie d&@%ﬂs‘ clﬁlyg BY€b0 °C for 1.5 hours in the microwave and for 4 hours at 100

°C in an oil bath to give crude product which was purified by silica gel flash chromatography eluting

with ethyl acetate/hexane (0% to 15%) to give the title compound.

[00441] Part B. Preparation of 5-(3-tert-butyl-4-methoxy-5-(1-ox0-2,3-dihydro-1H-inden-5-

yl)phenyl)pyrimidine-2,4(1H,3H)-dione

[00442] A solution of the product from Part A (0.028 g, 0.054 mmol) was reacted in the same

manner as Example 1 Part D at room temperature to give the title compound. 'H NMR (300 MHz,

DMSO-d;) 6 ppm 1.41 (s, 9 H) 2.65 - 2.74 (m, 2 H) 3.12 - 3.21 (m, 2 H) 3.24 (s, 3 H) 7.37 (d, J=2.21

Hz, 1H)7.50 (d, /=2.21 Hz, | H)7.57 - 7.62 (m, 1 H) 7.72 (d, /~8.46 Hz, 3H) 11.13 (s, 1 H) 11.23

(s, 1 H).

[00443] Example 13. Preparation of 5-(3-tert-butyl-5-(1-hydroxy-2,3-dihydro-1H-inden-5-y1)-4-

methoxyphenyl)pyrimidine-2,4(1H,3H)-dione
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[00440] A sol ution of Exanple 2 Part A (0 150 g, 0 32 mmol ) and
5-(4,4,5,5-tetranet hyl - , 2- di oxaborol an-2-yl)-2, 3-di hydro-I H-inden-1
-one (0 080 2010/101436 nnDI) mere reacted mthe sane nannePC&&EEM&NﬂB&)SO Par t

A using 1,1 '-bis(di phenyl phosphi no)ferrocene-palladiun(l!l)dichlo pde

di chl oronet hane conpl ex as catalyst at 100 Cfor 1 5 hours in the mcrowave

and for 4 hours at 100 Cin an oil bath to give crude product which was

purified by silica gel flash chronmat ography eluting with ethyl

acet ate/ hexane (0% to 15% to give the title conpound [00441) Part B.

Preparation of 5-(3-tert-butyl-4-nethoxy-5-(l-o0xo-2,3-di hydro-1Hi nden-5-

yl ) phenyl ) pypm di ne-2, 4( 1H, 3H)-di one [00442] A solution of the product

fromPart A (0 028 g, 0 054 nmol) was reacted in the same manner as Exanple

1 Part D at roomtenperature to give the title conpound 1H NVR (300 Mz,

DMSC-d6) d ppm14 1 (s, 9 H 265 - 274 (m 2H 312 - 321 (m 2 H 3

24 (s, 3 H 7 37 ffly Kag rRpakiotdss-haddn bZtox?me(nﬂs ) Tdogs. Hz, 1H) 7 57 - 7 62

(M 1 H 7 72 (dnlasedesdyddh b3 1H 1123 (s, 1H) [00443]

EX&ITp' e 13. Pr ep 0@;]' DOhuti@lof the product from Example 12 Part A (0.082 g, 0.16 mmol) in methanol (1.5

- (3 tert- bUt yl L{aLdte yﬁ“ﬁﬁ%}f 1%,) §rocq||teny glgrgvas]rrta‘t_e(!“npsglmm rolth Ae(O%lZg

rSTEE go?gpzegyl % py{% mm?lﬁmdéﬁrréc‘or l]h!)_Jt %l_Qolut%A-yvgﬁ)&[éng%gﬁé&%kdl ethyPr epar ation of

I h er ace u ricd o sotlinm su cen d vacup to & ompound .

(t rifl uor onet hyl )[GR Enl)zl f Preﬁ |onol’ bu lj(l édr:)()%%oydroljﬂngenSF 0445] AhSO| :’ltl O?_ gf

the product fron15%“ggmmm 2 | %H H)Aon in met ang (th

m') and tet rahydrl& t ror)l’alq 0529g Smmo a?rléag I;heesam\l\a'S treate W .

sodi um bor ohydpde é trr . our The sol ution
I Nto et ate, dried over sodium

was poured into i yl, acetat
sul fate and concentrat & "4°|‘19“52006"“]29687’401%%“{%2{1“” 5#156und [ 00446] Part

rve
B. Preparation ofso%“Sé“f*éWz R 9?3H ar By’ 48%(1‘31 0- 1H nden- 5-yl ) - 4-
nethoxyphenyl)pylﬁ Z’FhﬁgﬁfﬁfH1KW§?§ o[ 7f@dﬂh7fw%ﬁ§ 1"t on of the
product fromPart”A (0 025 9 0 05 mml) was reacted in the sane manner as
Example 1 Part Eﬂ%f”r%ﬂﬁ??eﬁﬁ@?ﬁfﬁ?@“PHW5WV@“PWE“WPWW@m$Bﬁpound 1H NMVR (300
MHz, DMSO- (Zz6) d ’Ppfi™a5%s, 9 H 200 (ddd, .J=12 96, 8 73, 4 04 Hz, 1 H)
227 - 241 (m =13 14, 8 00, 6" 2 6 43 Hz, 1 H 2 77 - 2 90 (m 1FD 2 96
310 (m 1H 321(s, 3H 4462°(dd, J=6 25, 4 04 Hz, 1H) 7 29 (d, =2 2
1Hz,1H)735-749(m4H)610I—J)1110(s 1H) 11 19 (s, 1

N O
H

£ _L._

4 d s?-l ion of the

ple Part at room tem ral

QJ

to glve e tifle mpoun

‘O
r—c-:l'-'—
Z_"E

[00449] Part A. Preparation of 1-(3-tert-butyl-5-iodo-4-methoxyphenyl)urea.

[00450] To a solution of 3-tert-butyl-5-iodo-4-methoxyaniline (915 mg, 3.0 mmol) in dioxane (20
mL) at 0 °C was added chloroacetyl isocyanate (0.256 mL, 3.00 mmol) dropwise to give a solution
that was stirred at room temperature for 3 hours. 1,8-Diazabicyclo[5.4.0Jundec-7-ene (0.904 mL,
6.00 mmol) was added and the solution was stirred for 18 hours and partitioned between ethyl acetate
and | M HCI. The ethyl acetate was washed with H,O, brine and dried (Na,50,), filtered and
concentrated in vacuo. The crude product was purified on an Isco 40g silica cartridge eluting with
methanol/dichloromethane (0% to 5%} to give the title compound.

[00451] Part B. Preparation of N-(6-(3-tert-butyl-2-methoxy-5-ureidophenyl)naphthalen-2-
yl)methanesulfonamide.

[00452] The product from Part A (52 mg, 0.149 mmol) was reacted in the same manner as
Example 1 Part B at 50 °C for 18 hours to give material that was dissolved in hot tetrahydrofuran (10
mL), treated with mercaptopropyl functionalized silica for 30 minutes and filtered through a
diatomaceous earth plug. The filtrate was concentrated in vacuo to give the title compound. mp>300

°C; 'H NMR (300 MHz, DMSO-d;) & ppm 1.39 (s, 9 H) 3.07 (s,3H)3.14(s,3H)5.76 (5,2 H) 7.18
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H) [00448] Exanpl e 14. Preparation of

N-(6-(3-tert-butyl-2-nethoxy-5-urei dophenyl)napht hal en- 2-

| ) met hanweubfoonassde [ 00449] Part A. Preparation of PCT/US2010/028560
(3-tert-butyl-5-iodo-4-net hoxyphenyl)urea [00450] To a sol ution of
tert-butyl-5-io0do-4-nethoxyamine (915 ng, 3 0 mmmol) in dioxane (20 nl)
at 0 C was added chl oroacetyl isocyanate (0 256 nL, 3 00 mmpl) dropwi se to
give a solution that was stirred at roomtenperature for 3 hours

1, 8-Di azabi cyclo[5 4 O]Jundec-7-ene (0 904 nL 6 00 nmml) was added and t he
solution was stirred for 18 hours and partitioned between ethyl acetate and
1M HO The ethyl acetate was washed with H2O, bpne and dped (Na2SO4),
filtered and concentrated in vacuo The crude product was purified on an

I sco 4Q0g silica cartridge elutng with nethanol /di chl oronet hane (0% to 5%
to give the title conpound [00451] Part B. Preparation of

N-(6- (3-tert-but yh;2¢0BLHNK Y% 254dh&IO h%rhyiy)smpmmﬂhd%@m

yl) met hanesul f onapi, e /[ Q047 4] | v 18Pl Qﬁﬂ 4r(s01%P§'%tJ PAsU, 0 149 mmol)
was reacted in the sank, fRNNer as Exanpl e 1 Par 0 Cfor 18 hours to
give material thgf,mag .,Qle?s RLY.RY ofh[é@he%mﬁs‘%} a%h,yst@&%a@o n(10 M), treated

w t h mercapt opr oql;(‘ljazo L1 QDAL DG Sl esug‘onm 30 minutes and filtered
through a di atormceoluligwearht)hp G)"p 1 élgftlaf rate was concentrated in vacuo to

give the title conpound rrp>300 ';@,\HINH NMVR (300 MHz, DVBO-40 d ppm 1 39 (s,
OH 307 (s, 3H 314 (s, 3 W ! 2D H 7 18(d, J=Q 57 Hz, 1 H) 7
40 (dd, J=8 64, 2 02 Hz, 1 H) Gy57 Hz, 1 H)7 64 (dd, J 46, 1
84 Hz, 1H) 7 7 1 (d, ./=2 2 1 M(d, 8 82 Hz, 1 H)7 94 (s, 1 H
)7 97 (d, J=S 82 Hz 1 H)8 49 (s °r H)10 00(s, 1 H) [00453) Exanple IS.
Preparation of I\I—”(“ﬁ“' B - ErPee gt ' 2 G e “HVCPF"C?W“°E¥E“E?¥€H°"H)"‘°5"‘ed

i hydr o- 1Hi mi dazol®53- [p oo FHkyunETyrorisnsttedr &b 249m9Ghet hanesul f onani de
[ 0045 4] Part A. P}Iﬂé'psd?dgfﬂrybsp‘cyamoac@te quS mL, 1.500 mmol) dropwise producing a solution that

2- (13- ( 3-t ert - but yFEsSedEgapperpisPHoRY ﬁ%‘ﬁ?‘?"m?'é‘fatfﬁ‘)%t‘e‘@f‘“é'ﬂ‘@m‘[“@0455] To a

sol ution of 3- terW&“'B‘ﬁlewg”Be"aPeG‘hYb’“&‘e s tety e spifripspotreied (x4l 8omyd dieqe 5 nraol ) in

di oxane (5 nlL) washddeeret hyl i socyanatoacetate (0 168 ni, 1 500 mmol)

dr opwi se produci A8 BeP-Freiveer of Hae -t y-S-Sthdey &efo-gtdhydgdhmiteshiper at ure for 16
hours The react i obzrdhgtrisryenanpimis-2abmteesiitorambed and t he product was triturated
in 9 1 hexane/ et H8M57 gibertodutt EomPires (7 @ 8 nimelivgs r3od in 1 samergne s Efeeitetied by filtration

and dried to Part B at 50 °C for 18 hours. The crude product was purified on an Isco 12g silica cartridge eluting

y
1-
3-

with methanol/dichloromethane (0.5% to 3%). The collected material was triturated in 1:1:1
methanol/ethyl acetate/hexane and filtered to collect the title compound m.p. 293-295 °C; 'H NMR
(300 MHz, DMSO-d;) 6 ppm 1.42 (5,9 H) 3.08 (s, 3 H) 3.25 (s, 3 H)4.05 (s, 2 H) 7.27 (5,2 H) 7.42
(dd, /=8.82,2.21 Hz, 1 H) 7.67 (dd, /=8.46, 1.84 Hz, 1 H) 7.73 (d, /~1.84 Hz, | H) 7.89 - 8.03 (m, 3
H) 8.29 (s, 1 H) 10.03 (s, 1 H).

[60458] Example 16. Preparation of N-(6-(3-tert-butyl-5-(2,4-dioxoimidazolidin-1-yl)-2-methoxy
phenyl)naphthalen-2-yl)methanesulfonamide.

H
O\]\:N>:=o

[00459] Part A. Preparation of 1-(3-tert-butyl-5-iodo-4-methoxyphenyl)imidazolidine-2,4-dione.
[00460] 3-rert-Butyl-5-iodo-4-methoxyaniline (915 mg, 3.0 mmol) and chloroacetyl isocyanate

(0.256 mL, 3.00 mmol) were reacted in the same manner as Example 14 Part A to give crude product
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give the title conpound [00456] Pprt B. Preparation of
N-(6-(3-tert-butyl-5-(2-hydroxy-5-o0xo0-4,5-di hydro-1H i m dazol - 1-

yl) - 2- metwoxymhiemsk ) napht hal en- 2-yl ) met hanesul f onam de [PCOASZ(10/Db8S6pr oduct
fromPart A (87 mg, 0 2 nmol) was reacted in the same manner as Exanple 1
Part B at 50 C for 18 hours The crude product was purified on an Isco 12g
silica cartridge elutng wth nethanol/dichl oronethane(0 5% to 3% The
collected material was triturated in 1 1 1 nethanol/ethyl acetate/hexane
and filtered to collect the title conpound mp 293-295 C, 'H NWR (300 MHz,
DMSO-</ ) d ppm142 (s, 9 H 308 (s, 3 H 325 (s, 3 H 405 (s, 2 H 7 27
(s, 2 H 7 42 (dd, J=s 82, 2 2 1 Hz, 1H 7 67 (dd, J=8 46, 1 84 Hz, 1 H) 7
73 (d, J ] 84 H, 1 H 78 - 803 (m 3H 829 (s, 1 H 10 03 (s, 1H

[ 00458] Exanple 16. Preparation of

N-(6-(3-tert-butyl-5-(2, 4-di oxoi m dazolidin-I-yl)-2-methoxy

phenyl ) napht hal eng2 wau)ﬁmLLl@é&ﬁb@yllcacmgmtﬂgem[n@%mhmﬁm kYo sofr epar ati on of

| -(3-tert-butyl-5.i000: 408 hoxyphenyl )i m dazol i di ne- 2, 4- di one [ 00460]

3-te"-Butyl - 5-1 0QRsuf-iks. W@@M@@m&%%ﬁm.,m;sdazohdlmlz)m@@d chl oroacetyl

i socyanate (0 25 Mmpnmie 30y aiRLukonier € reacted in the sane manner as Exanple
14 Part A to gi Ve u[(deq,mmmyg;&vmmom@oﬁwap,legaadfnkhssqm%e@wn@po 4Qg silica
cartridge eluting Pmstatr?w%‘tlmojmé S LLQIREL BANE. 16 Q% LRuprdf, t O gi ve the

t I t l e COITpOUﬂd [OQh tl;L 0], dP lgoro ethane (0. E}. toejggdnﬁte resgﬂgxgatenal was thentrlturatedm3l

N-(6 (3 tert- bUtyL aGeta e)ianean !iltergé%gl hdtQ[ecg)mpo p SOy )H gl

phenyl ) napht hal e sy ) mep %g F‘u( % rzoguct fromPart A
pm ) (s, 3 )45 (s, 2 745( 6
(78 ng, 0 20 E’}”‘Wzla)” ol E’Q nple 1 Part B at 50

C for 18 hours THE r 055 ]45 ;j 129 silica
cartridge el utng Wt hE‘ﬁ"ﬁ'fﬁ Pm’(’)“fa‘foff 4h i g’t Zmﬁhmﬁs 3("?5"y§'5' °)t°he"y'§°/c) and the
resul ting materi aP RaS REK ¥ ' urated in 3 1 ethyl acetate/hexane and
filtered to give the title co <® # mp 280 "C, 1H NWMR (300 MHz1 DVBSO ) d
ppm1 4 1 (s, 9 H 3 08 (s, 3 17 (s, 3 H 452 (s, 2 H 7 38 - 745
(m 2 H 7 62 (d, .J=2 57 Hz, 1H) 64 734(m2H)790-804(m3H)
10 05 (s, 1H 11 14 (s, 1H [006 plie (. Preparati on of
N-(6-(3-tert-butyl -2-nmet hoxy- 5- (3 phery uregdo)phenyl)
napht hal en- 2- yl ) ngfch anes W iR A8 ol AlnRRlt ) AnanfRlepar at i on of
1- (3 tert-but yl %Jsé?‘igm‘ﬂ;ut{@&ﬁﬁ%e\ﬁ%lﬁlﬂé’do) mg‘a nnm)%yh'enucs@@nate 0.109 mL,

1.000 mmol) were reacted in the same manner as Example 15 Part A to give the title compound.

{00466] Part B. Preparation of N-(6-(3-tert-butyl-2-methoxy-5-(3-phenylureido)phenyl)

naphthalen-2-yl)methanesulfonamide.

{00467| The product from Part A (85 mg, 0.20 mmol) was reacted in the same manner as Example
1 Part B at 50 °C for 18 hours. The reaction mixture was cooled and the solid was collected by
filtration, washed repeatedly with water and the crude product was triturated in 4 mL methanol, the
solid collected and dried to give the title compound. m.p. >300; 'H NMR (300 MHz, DMSO-d;) 8
ppm 1.41 (s,9 H) 3.08 (s,3 H)3.16 (s, 3 H) 6.95 (t, /=7.35 Hz, | H) 7.21 - 7.31 (m, 3 H) 7.38 - 7.47
(m, 3 H) 7.50 (d, J=2.94 Hz, | H) 7.67 (dd, /=8.46, 1.84 Hz, 1 H) 7.73 (d, /~1.84 Hz, 1 H) 7.92 (d,
J=8.82 Hz, 1 H) 7.96 - 8.02 (m, 2 H) 8.59 (s, 1 H) 8.64 (s, 1 H) 10.02 (s, 1 H).

[60468] Example 18. Preparation of N-(6-(3-tert-butyl-5-(3-isopropylureido)-2-methoxyphenyl)
naphthalen-2-yl)methanesulfonamide.
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[ 00465] 3-te"-Butyl-5-io0do-4-nethoxyani hne (305 ng, 1 mmol) and phenyl

i socyanate (0 109 nL, 1 000 nmol) were reacted in the sanme manner as

Exanpl e 1WOPRaro11/360 gi ve the title conpound [00466] ParCTRIS2R0EpEs@t i on of
N (6-(3-tert-butyl -2-net hoxy-5-(3-phenyl urei do) phenyl)

napht hal en- 2-yl ) met hanesul f onam de [00467] The product from Part A (85 ny,
0 20 nmol ) was reacted in the sane nmanner as Exanple 1 Part B at 50 C for
18 hours The reaction m xture was cool ed and the solid was col |l ected by
filtration, washed repeatedly with water and the crude product was
triturated in 4 nL nethanol, the solid collected and dried to give the
title conpound mp >300, 1H NWR (300 MHz, DMSCM6) d ppm1 4 1 (s, 9 H 3 08
(s, 3H 316 (s, 3 H 6 95 (t, J=Il 35 Hz, 1H 7 2 1 - 7 31(m 3 H 7 38 -
747 (m 3 H 7 SO (d, J=I 94 Hz, 1H) 7 67 (dd, J=S 46, 1 84 Hz, 1H) 7 73
(d, J=I 84 Hz, 1H) 7 92 (d, J=S 82 Hz, 1 H 7 96 - 802 (m 2 H 8 59 (s,
1H) 8 64 (s, 1H) 10 02 (s, 1H) [00468) Exanpl e 18. Preparation of
N-(6-(3-tert-butyl-5-(3-isoprop )}Hurel do) - 2- met hoxyphenyl )

napht hal en- 2-yl ) met hanesul f onam Pqké‘f‘00469] Part A. Preparation of

| - (3-tert-butyl-5-iodo-4-met hoxyphenyl ) bs/opr opyl urea [00470]
3-tert-Butyl -5-io0do-4-net hoxyani ﬂ\ ,\\01 nmol ) and i sopropyl

i socyanate were reacted in the 59 FRAN2r A as Exanple 15 Part A to give the

t [ t l € COITpOUﬂd [ Q(Qﬂ’ llllrt E alreJa:aua rof 1%&9@ ﬁgd!)—pxﬂth&)fphenylﬁ isopropylurea,

N-(6- (3-tert-but Yme-( Al ARk LRMLILE] [0) 1 2miEk ROSVRAGRY Lo

napht hal en-2- y1 ) TBLNARCS e, D elhiSs luD08d Zhe wkiBrs 0CUCT frOM Part A (78 ng,

0 20 mml) was r ;]qgrté @repgrblglog\ﬂgr@ter{mn—g 1sopg§flur@8@'mlog'phgnyl)|3art B at 50 C for
18 hours The or UG QL.O0lGliigmd | TUr ated 1n t hyl

acet at e/ met han0| (@H ﬁeprodu&PomlPsgtA\IeQ%g (S:Zgl'nrl‘n Qagxgaged@iﬂgangrnémﬁg l&tglplgl ve t he t I t l €
COITpOUﬂd m p >30 art l;lS(N or 1 houmom«b{:igeprom lttgae)mmeppe%laceta tl*{an Iy J=6 62 HZ 6 H)

UJ

139 (S 9 H) 3 nd dried to §ive the tifle co dn mp>00' e(ﬁn Z, H) > 88 (d J-1
72 He, 1H)720 fiﬁ TH) 7 42 (d, J=I 57
H, 1 H 7 64 (d S‘ﬁ ’5/""21 08 0o ’7"9( ‘73%)35‘3”*35 Jg% Ty, 1H) 7 90 (d,
J=S 82 Hz, J—J’—787i6 41-:-}]2(:{%23J:Z‘]l-_l;zéz-l(;j?é({(jl_%{ﬁ;[ZH H()d79;2( 71:)15’ 1H) 1001 (S’
| H) [004731 Exa 64 i r i :
2-(3-tert-butyl - %ﬁa *%“ %'t’%"fﬁ Psul f onani %

napht hal en- 2- yl ) pREHRYH* Ho‘)‘“"‘?“"b‘k‘ﬁf‘é’f‘ﬁiﬁf’ E‘éﬁ‘“ﬂéﬁ"ﬂ‘f"é BERTATN . Preparation of
tert-butyl 2-(3- t"BHFEUPYPEEZEEEYETHEL hoxyphenyl ani no) - 2- oxo

H

[00474] Part A. Preparation of tert-butyl 2-(3-tert-butyl-5-iodo~4-methoxyphenylamino)-2-oxo
ethylcarbamate.

[00475] 3-tert-Butyl-5-iodo-4-methoxyaniline (0.153 g, 0.5 mmol), N-(tert-butoxycarbonyl)glycine
(0.096 g, 0.55 mmol), N,N-diisopropylethylamine (0.173 mL, 1.000 mmol) and O-benzotriazol-1-yl-
N,N,N’,N’-tetramethyluronium tetrafluoroborate (0.177 g, 0.55¢ mmol) were combined in dimethyl
sulfoxide (2.5 mL), stirred for 48 hours and partitioned between ethyl acetate and water. The organic
layer was washed with brine, dried (Na,SO,) and concentrated in vacuo. The crude product was
purified on an Isco 12g silica cartridge eluting with ethyl acetate/hexane (0% to 25%) to give the title

compound.
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et hyl carbamate [0047S] 3-tert-Butyl-5-iodo-4-nethoxyan ilnme (0 153 g, 0 5
nmml ), N (tert-butoxycarbonyl)glycine (0 096 g, 0 55 mol ),

N, N- dnsopwopyicetissam ne (0 173 nL, 1 000 nmol) and O beazatseoianedsed- yl -

N, NNN ,N -tetranmet hyl uronumtetrafl uoroborate (0 177 g, 0 550 nmol) were
conbined in dinethyl sulfoxide (2 5 nL), stirred for 48 hours and
partitioned between ethyl acetate and water The organic |ayer was washed
with brine, dried (Na2SO4) and concentrated in vacuo The crude product was
purified on an Isco 12g silica cartridge elutipg with ethyl acetate/hexane
(0%to 25% to give the title conpound[ 00476] Part B. Preparation of
tert-butyl 2-(3-tert-butyl-4-nethoxy-5-(6-(nethyl sul fonam do)

napht hal en- 2-yl ) phenyl am no) - 2- oxoet hyl carbanate ] 00477] The product from
Part A (230 ng, 0 50 mmol ) was reacted in the sanme nmanner as Exanple 1 Part
B at 50 C for 18 hours The crude product was triturated in 15 nL of 1 1 1
di chl or onmet hane/ nghLhaRek. /szmQ,ynof@%tzaL@t o Bnehhdx)-L EhEHsulRniigOVe a snal |
amount of solid Igﬁmgblk&@ﬁ was.elhheRiconcentrated and this residue was
triturated with Q4 ﬂpmé&ctamtﬂr&his QUELRARSLIE! fhanoldixt ure and filtered
to COl l ect the tIE;almﬁelq’mgb”a rlgp:urgéflcng %du&vastrnthteNWBmL(gppl NHZ DIVBC— d6) d ppm

139 ( S, 9 H) 14 th(o%ﬂmthge/n'x_umano%ethg %eta(e%ﬂd fi 1§red'§Drem§ aJSIQa" gm%u’nt o§ollh)l'he %tmz 0 ( d .J=5 88 HZ
2 H) 7 03 ( t 7 _6was en concentrated and this residue was trituratéd wi 5 mL o Zdlchl ‘on & hnol H) 7 46 ( d 7 2
57 Hz, 1 H 7 60 g ) d 91 (s, 1H 7

{ 7§ Jzl 3 &Q
ixtur ered 1o colleg h le compoury 1-223°C.'H M ds)
23 B 8 ,?2 (mfZZIﬁ} 9(s§ 9 )3 S(Slqjl)_abl is )’3701( 623: ﬂglf ZPf md
apht hal en- 2.y ks o %%dz LRI sulfonar o)
?$8 Lga 8n126yn%8 } ) % Eﬁ 98( §§ nne? Sl gart C?{L
give the title c npﬁgﬁﬁxzznmﬁ“mT“?T“%ﬁ%g.b' Ee’%SHmMQFEﬁTHBNNR (300 MHz,
EI)NB(-4g6zdg pp7)m81‘?8§32 (22§’2 ?%Hﬁzm 1031)(§H 3°(H21,37lg E:,? Hﬁ H)le 3966 ?d,sg\](:? 53
Hz, 1H) 7 65 (dd, 7=8 46, 1 47 Hz, Mt H) /773 (d, 7=1 84 Hz, | H 791 - 8
0O1(m 3H 809 (s, 3H 10 04 déo 1FD 10 40 (s, 1H) [00480) Exanple 21.
Preparation of ethyl 3-(3-(3-ter'™ butyl-4-nethoxy-5-(6-(methyl sul fonam do)
i ANOE [@0481] Part A. Preparation of
pReayl ) ur ei do) pr opanoat e

ethyl 3-(3-(3-tert-butyl-5-iodo

[00479] The product from Example 19 Part B (70 mg, 0.126 mmol) was reacted in the same
manner as Example 2 Part C to give the title compound as the trifluoroacetic acid salt. 'H NMR
(300 MHz, DMSO-d) & ppm 1.41 (s, 9 H) 3.09 (s, 3 H) 3.18 (s, 3 H) 3.69 - 3.83 (m, 2 H) 7.42 (dd,
J=8.82,2.21 Hz, 1 H) 7.50 (d, /=2.57 Hz, 1 H) 7.60 (d, J=2.57 Hz, 1 H) 7.65 (dd, /=8.46, 1.47 Hz, |
H) 7.73 (d, /=1.84 Hz, 1 H) 7.91 - 8.01 (m, 3 H) 8.09 (s, 3 H) 10.04 (s, 1 H) 10.40 (s, | H).

[00480] Example 21, Preparation of ethyl 3-(3-(3-tert-butyl-4-methoxy-5-(6-(methylsulfonamido)
naphthalen-2-yl)phenyl)ureido)propanoate.

S

HN

BN @
O\\/
S
0%
0\

[00481] Part A. Preparation of ethyl 3-(3-(3-tert-butyl-5-iodo-4-methoxyphenyl)ureido)propanoate

CO.EL

[00482] 3-rert-Butyl-5-iodo-4-methoxyaniline (305 mg, 1 mmol) and ethyl 3-isocyanatopropionate

were reacted in the same manner as Example 15 Part A and purified on an Isco 40g silica cartridge
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[ 00482] 3-fert-Butyl-5-io0do-4-nmethoxyani hne (305 ng, 1 nmmol) and et hyl
3-isocyanat opropi onate were reacted in the sane manner as Exanple IS Part A
and puri fweaoonia4sél sco 40g silica cartridgeel uting w t RCEUSYI10/028560

acet at e/ hexane (0% to 25% to give the title conpound (373 ng, 83% [00483]
Part B. Preparation of ethyl

3-(3-(3-tert-butyl -4-nmet hoxy-5-(6-(nethyl sul fonam do)

napht hal en- 2-yl ) phenyl ) ur ei do) propanoate [ 00484] The product from Part A
(179 mg, 0 40 mmol ) was reacted in the same manner as Exanple 1 Part B at
50 C for 18 hours to give a solid that was triturated wwth 1 1 hexane/ et hyl
acetate and collected by filtration to give the title conpound mp > 300 C,
1H NWR (300 MHz, DMSC-d6) d ppm1 19 (t, 7=7 17 Hz, 3 H 1 39 (s, 9 H 2 44
- 254 (m 2H 308 (s, 3H 314 (s, 3 H 328- 334 (m 2 H 408 (q,
7=6 99 Hz, 2 H 6 15 (t,7=5 88 Hz, 1 H 7 22 (d,7=2 57 Hz, 1H) 7 37 - 7 46
(m 2 H 7 64 (ddyingdhmBndBotactexaft (0oelidBsu) d ik mehivebompdul 373z b39%84 Hz, 1H) 7 90 (d,
7=8 46 HZ 1H) 7 &A}] (P§mB :H—ga:anZn ogZyl i(—(g(ﬁ tex] b_u&—4-119h0)!§1;-(6-(n;]:t'1_})sulf§nanﬁ6 (S 1H) 1001 (S!
1H) [00485] Examlpﬁhalglg )p}Prry gpQJallonEn O

N- ( 6- (3 tert-but ¥J048 ro«ﬁl‘t l’utrAQh&LQ)O 4C2nmag\tashe93€y m%ﬂylim)neras

napht hal en- 2- yl)rmtnnmms %ﬂ%@%g[anQﬁmﬁ;IwasE’r@ra&dvﬁnﬁ’mm,r ation of

1- (3 tert- bUtyl §cetLt8§LQoll£tethJ;llgﬁypchl%ax )1pov)?fd (ng .ﬁ(h’l: Q{M%B})XIJH) urea [00487]
3-ter?-Butyl - '%9044;5;,;,,,,#1395;9%%)1%@99 mm}mm;wu ethyl isocyanate

ted the titl
nere reacted i n L%, 59lE &ef@@&zzﬁmw? 15, Part, J_“Lglmve etitle

of N-(6-(3-tert- b 7a”6 :(7‘? § 41(561(;; g(wl“m’mbm(nyﬁ napl?n hal en-
2-yl ) net hanesulf %3 ( 113 ng, 0 30
rnTD') Was reaCte h I ]l; Preiéara on o N( atertbuty 3-eth lulrelgo -me| oxigJFeny for 79 hOUfS The
product was trltl'Ja Ed ™ a'gsu”r?_am' e1‘ rret hanol and collected by filtration to
give the title corrpound np >300-K, 1H NMR (300 MHz, DMVMBC-d6) d ppm 1 04 (t,
J-1 17 Hz, 3 H 139 (s, 9 H 3F °- 3 12qgh 2 H 308 (s, 3 H 314 (s, 3
H 6 00 (t, 7=5 52 Hz, 1H) 7 23 —Nuﬂa 1H 7 4 1 (dd, 7=8 82, 2 2 1
Hz, 1 7 44 (d, 2 57 Hz, 1H)7 864 1 65 Hz, 1H) 7 72 (d, 7=1 84
Hz, 1H) 7 9 1 (d, 7882Hz c94(s 1H) 7 97 (d, 7=8 82 Hz, 1H) 8 38
I

( S, H) 10 00 ( (10484] IJ_DtA Pre Aﬁ tert%rr)pi -iodo- % ?et'hm()!:) ireneyp ?'( C%Foroe(g)p)uregf tert- bUt yl
3 tert Ag oxyamlmy g lmm a.n etlll:y

3- ( 3-tert-butyl - ——
g?ggta::]:![ |e(r;n20fy| ) sa:¥e mannerasl? mpelsgart ARO glvph/e ntF compoun art A
1-(3-tert-butyl - 520-018%0‘) oF A BT SRy PRERYTY L2 P ERT G B EY YIS Ui ea

-yl)methanesulfonamide.

[60489] The product from Part A (113 mg, 0.30 mmol) was reacted in the same manner as
Example 1 Part B for 72 hours. The product was triturated in 5 mL of methanol and collected by
filtration to give the title compound. mp >300 °C; 'H NMR (300 MHz, DMSO-d;) 3 ppm 1.04 (t,
J=7.17Hz, 3 H) 1.39 (s, 9 H) 3.03 - 3.12 (m, 2 H) 3.08 (s, 3 H) 3.14 (5, 3 H) 6.00 (t, /=5.52 Hz, | H)
7.23 (d, /<2.94 Hz, 1 H) 7.41 (dd, J=8.82, 2.21 Hz, | H) 7.44 (d, /=2.57 Hz, 1 H) 7.64 (dd, J=8.64,
1.65 Hz, 1 H)7.72 (d, J/=1.84 Hz, 1 H) 7.91 (d, /=8.82 Hz, 1 H) 7.94 (s, 1 H) 7.97 (d, /=8.82 Hz, | H)
8.38 (s, | H)10.00 (s, 1 H).

[00490] Example 23. Preparation of tert-butyl 3-(3-tert-butyl-4-methoxy-5-(6-(methylsulfonamido)
naphthalen-2-yl)phenylamino)-3-oxopropylcarbamate.
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[00492] 3-ferr-Butyl-5-io0do-4-nethoxyaniline (305 ng, 1 nmol) and
N-(tert-butoxycarbonyl)- i lalanine ( 189 ng, 1.000 mml) were reacted in

t he sane wennaviiaseExanpl e 19 Part A for 24 hours. The ecuds2@ooeliet was
purified on an Isco 12g silica cartridge eluting with 3% nmet hanol in

di chl oronet hane to give the title conpound. [00493] Part B. Preparation of
tert-butyl 3-(3-tert-butyl-4-nethoxy-5-(6-(nethyl sul fonam do)

napht hal en- 2-yl ) phenyl am no) - 3- oxopr opyl car bamat e. [ 00494J The product from
Part A (100 ng, 0.21 mmol) was reacted in the sanme manner as Exanple 1 Part
B for 16 hours. The crude product was triturated in dichloronethane to give
title conpound as a solid that was collected and dried. 1H NVR (300 IHz,
DMSO d6) d ppm1.37 (s, 9 H 1.40 (s, 9 H 2.44 (t, 7=7.17 Hz, 2 H) 3.08
(s, 3H 3.16 (s, 3 H 3.17 - 3.25 (m 2 H) 6.85 (t, ./=5.70 Hz, 1H) 7.41
(dd, 7=8.82, 2.21 Hz, 1H) 7.47 (d, 7=2.57 Hz, 1 H 7.59 - 7.73 (m 3 H)
7.92 (d, 7=10.66 Hz, 1H) 7.94 (s,  1H) 7.97 (d, 7=8.82 Hz, 1H) 9.90 (s, 1 H)
10.01 (s, 1 H). [004951 Exanpl e P4. Preparation of

3-am no-N-(3-tert-butyl-4-netho Yg—(G-(rrethyIsulfonarrido)

napht ha! en- 2-yl ) phenyl ) propanam de. [00496] The product from Exanple 23 (60
ng, 0.105 mmol) was reacted in tRe,same manner as Exanple 2 Part C to give
the title conpound. 1H NVR (300x °r5{06) d ppm1.40 (s, 9 H 2.68 (t,
7=6.62 Hz, 2 H 3.02 - 3.13 (m g, 3 H 3.17 (s, 3 H 7.42 (dd,
7=8.82, 2.21 Hz, 1 H 7.50 (d, 7

, 1H) 7.60 - 7.76 (m 5 H 7.86 -
8.04 (m 3 H 10.03 (s, 1H 10. (°s, 1 H. [00497] Exanple 25. Preparation
of N-(6-(3-tert - kydbiy | rarda. FREAONY = Rerebdr- DXOONBERHedySH-BiehiBocthyburea _
yl') phenyl') napht hg8f)-32a¥ky)- 8L DARGRMES RNAMAS 11 QQ49B)yRayit - A Preparation of
2- chl or oet hyl - 3- gt rshit Mbomronw@HQacAn BEILDRXY RRERN £k RaNRLR. [ 00499] To a
solution of 3-/ erﬂ;ec,bduwdaépdrfgﬂoqmﬁmr@m%y@ammﬁhMw;im g, 1 0 mol) in
di chl oronet hane (9,0 nid s VRS BR6EH 2- chl oroethyl chloroformate (0 143 g, 1

000 ol ) and tri (ﬁ;ﬁ’ hylla@Mar(tlgn ogezgutym@ ten% tyo4 nt;gm;,l 5)-(6 (tnglylgffoyaﬁldoa sol ution The

m xture was sti rrgg,algngg,)p,gnylm,g)@%xogng}gm%gcentrat ed to give the title conpound
that was used W tQohty Qlkl fnGRLd ©8he[e@QRAAL: 2R nBnbaRar ati on of
3-(3-tert-butyl - ixachtqm%fm& r@wera,th@mm)ygzsmgnmhmm&mgen&wl& 501] The product
fromPart A (412 })Eppmh‘?sgw' th sodi um

ccrrcg nd sl thtw llec?eri
et hoxi de (68 1 ﬂ? ;fg% Ztryq Hzgg . 53%31 (S%)J S g, nours, cool ed and
41

neutralized to
JJOHz 1 dd, /~8.82,2.21 Hz, 1 H) 7.47 (d, /~2.57 Hz, | H) 7.59 - 7.73 (m, 3 H) 7.92 (d,
J=10.66 Hz, | H) 7.94 (s, 1 H)7.97 (d, J=8.82 Hz, 1 H)9.90 (s, 1 H) 10.01 (s, 1 H).
[00495] Example 24. Preparation of 3-amino-N-(3-tert-butyl-4-methoxy-5-(6-(methylsulfonamido)

naphthalen-2-yl)phenyl)propanamide.
HoN

[00496] The product from Example 23 (60 mg, 0.105 mmol) was reacted in the same manner as
Example 2 Part C to give the title compound. 'H NMR (300 MHz, DMSO-d,) 8 ppm 1.40 (s, 9 H)
2.68 (t, /~6.62 Hz, 2 H)3.02 - 3.13 (m, 2 H) 3.09 (s, 3 H) 3.17 (s, 3 H) 7.42 (dd, /~8.82,2.21 Hz, |
H) 7.50 (d, /=2.57 Hz, 1 H) 7.60 - 7.76 (m, 5 H) 7.86 - 8.04 (m, 3 H) 10.03 (s, 1 H) 10.13 (s, | H).
[00497] Example 25, Preparation of N-(6-(3-tert-butyl-2-methoxy-5-(2-oxooxazolidin-3-
yhphenyli)naphthalen-2-yl)methanesulfonamide.

&9



MHCI The m xture was diluted into water and extracted wth ethyl acetate
The organics were conbi ned, washed with brne, dried (Na2SO4) and
concent r avedoihie1436si due was purified on an Isco 12g si lpctaiseaniessdge
eluting with 2 1 hexane/ethyl acetate to give the title conpound [00502]
Part C. Preparation of

N-(6-(3-tert-butyl-2-nethoxy-5-(2-oxooxazol i din-3-yl)phenyl)

napht hal en- 2-yl ) met hanesul f onam de [ 00503] The product from Part B (94 ny,
0 25 Mol ) was reacted in the sane manner as Exanple 1 Part B for 16 hours
The crude oil was purified on a 129 Isco silica cartridge eluting with 2 5
% et hanol in dichloronmethane The desired fractions were conbi ned and
purified a second tine on a 12g Isco silica cartridge eluting with 3 2
hexane/ et hyl acetate to give the title conmpound np 216-2 18 C, 'H NWR (300
MHz, DMSC-d6) d ppm1 42 (s, 9 H) 308 (s, 3H 318 (s, 3 H 4 11 (t, 7=7
9 1 Hz, 2 H 442 (t, 7=7 9 1 Hz,,2 H 7 38 (d, J=2 57 Hz, 1H) 7 42 (dd,
7=8 82, 22 1Hz, 1 H 757(d E%@S?Hz 1 H 7 67 (dd, 7=8 46, 1 84 Hz,
1 H 7 73 (d, 7=1 84 Hz, 1H) d7846Hz 1H 79 - 800 (m 2H
10 03 (s, 1H) [00504] Exarrple 26. tl“sfn of

N-(6-(3-tert-butyl-2-met hoxy 5-%Q-oxetetf ahydr opyri ni di nl (

2H) yl )phenyl ) naF?llh }9J18P| rep tlon)og.e l!:loroe l%%e}'fl L Iyl(% @o metg)xypthQcar ama$e.| Part A.

Pr epar ation of 0499] To a sglution o 3terrbu 1510d0-4 ethoxyapiline (0.305 IOmmol

|- (3-tert-butyl - 3-¥0d8: Z’f ST i F% py! ) urea [ 00506]
3-tert- Butyl 5-i ¢ dlézflororaet ane(%%ml)?wasa Z—chor thy B for ate(g: g]O;%3 %r}i thyl

3- Ch| or Opr Opy| Iérat@ nﬁg)ﬂém w asol on e(jmx rewals 1rred or eoursr_aneaCt ed |n the sane
manner as Exanpl &% eﬁ’ﬁ?“t‘”"?&“"t°°6"’°““d“’aé‘faﬁ“é"’dY"h‘i"‘lp‘é'“(‘f'& ound whi ch was used

Wi t h out purl fi c atl(}ﬂS(O)% lbbgﬁ?-filonéf‘:‘ tertﬁxljylﬁodo4nfet-ho&()yﬁhen61fo azolidin-2-one

| - (3-tert-butyl - 838 ALAELAEY ’%%"‘é | ”f“é“f"?"aﬁf“braso"f)atedw"h”dd'l n- 2(1H)-ope
[00508] The crudi‘gﬁ? Staeeof Ty PEre S C%?%’“r‘rﬁ’edarf“e 5PN et r ahydr of ur an
(2 L) was treat &0 HOFSE4RE R B BIEBRY gee (2386 /L, 2 200 mol ),
stirred 18 hours “HE [P TTmE AENERE Yiurr et M= 4eerafemai® 1MHO The et hy
acetate |ayer wasedisFEde Wit HY L'ATUTAY BT REPEOE PP, and brine The organic
| ayer was dried (1®ders PreprpipyoRY e > B YR SRTPREEI MY cuo The crude
product was puri P‘?P'é‘ﬂe“ﬁﬂ)mafﬁﬂesl‘“g'éﬁd°12g silica cartridge eluting with 4 1
hexane/ et hyl acetl?® oy tre Pirie rd ¢ amb wrpredndc o509 |®art C. Preparation
of N-(6-(3-tert- BEtrer 15 bopa T esugspil s purfiedgnadiedsto plistryyeecsioipe YhASAH n- | ( 2H) -

methanol in dichloromethane. The desired fractions were combined and purified a second time on a

12g Isco silica cartridge eluting with 3:2 hexane/ethyl acetate to give the title compound. mp 216-218
°C; 'H NMR (300 MHz, DMSO-d,) & ppm 1.42 (s, 9 H) 3.08 (s, 3 H) 3.18 (s, 3 H) 4.11 (t, /=7.91 Hz,
2 H)4.42 (t, /=791 Hz, 2 H) 7.38 (d, /=2.57 Hz, | H) 7.42 (dd, J=8.82, 2.21 Hz, 1 H) 7.57 (d, J=2.57
Hz, 1 H) 7.67 (dd, /=8.46, 1.84 Hz, 1 H) 7.73 (d, J=1.84 Hz, 1 H) 7.93 (d, /=8.46 Hz, 1 H) 7.96 - 8.00
(m, 2 H) 10.03 (s, 1 H).

[00504] Example 26. Preparation of N-(6-(3-tert-butyl-2-methoxy-5-(2-oxotetrahydropyrimidin-
1(2H)-yl)phenyl)naphthalen-2-yl)methanesulfonamide.
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[00505] Part A. Preparation of 1-(3-tert-butyl-5-iodo-4-methoxyphenyi)-3-(3-chloropropyl)urca
[00506] 3-tert-Butyl-5-iodo-4-methoxyaniline (305 mg, 1 mmol) and ethyl 3-chloropropyl

isocyanate (0.103 mL, 1.000 mmol) were reacted in the same manner as Example 15 Part A to give
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yl ) phenyl ) napht hal en- 2-yl ) net hanesul f onam de [00510] The product from Part
B ( 116 ng, 0 30 mmol) was reacted in the sane manner as Exanple 1 Part B
or 18 howoxp1ogilvidng the title conpound nmp>300 C, 1H NMRCTABR01MZSS6DNVEO- *)
ppm1 40 (s, 9 H 188- 198 (m 2H 307 (s, 3H 319 (s, 3 H 319 -
27 (m 2H 361-366(m 2H 651(s, 1H 7 17 (g, J=2 70 Hz, 2 H)
40 (dd, J=9 01, 2 02 Hz, 1H) 7 66 (dd, 7=8 46, 1 47 Hz, | H 7 7 1 (d,
J=l 84 Hz, 1H) 789 - 799 (m 3 H 10 0 1 (s, 1H) [0051 11 Exanple 27.
Preparation of NN(6-(3-tert-butyl -2-net hoxy-5-(2-oxoi m dazolidin-1-yl)
phenyl ) napht hal en- 2-yl ) net hanesul f onam de [00512] Part A. Preparation of
1-(3-tert-butyl -5-iodo-4-net hoxyphenyl)-3-(2-chl oroethyl)urea [00513)
3-/ert-Butyl -5-io0do-4-nmethoxyanilme (305 ng, 1 nmol) and et hyl

2-chl oroet hyl isocyanate (0 085 nL, 1 000 nmol) were reacted in the sane
manner as Exanple 15 Part A to give the title conpound which was used

1-(3-tert-butyl - 5004.@ nélpwm QPS)(;QJ?!@JMJ ‘)dumod,@@mmdnpy&,dme [00515] The
crude product frombPart A (41 1 ng, 1 nmol) was reacted in the sane nanner
as Exarrpl e 26 ParJﬂSO@ 'lthecrucgl)rodgtﬁgnl;luggm'g g%smm&&oﬁrmn‘;&éa&egl ed on an Isco

129 silica cart rl QESIUmPJberdy&ZBJ-'mL%Z& &Qfg%h%smllmn%&ﬁ'&%&%myt 0 gl ve the title

(lil??goklgdt é??SgS% Xleth dlS;'H 1. ’l[imeeg ace !ayerwaswashe lthsatTrate(aNaHCO HZO d bri

ﬂenyl)
napht hai en- 2-yl) m:f“ s éeer S}Pﬁ:cazs lltereE

f
d
3
7

oncen n_yacuo. Tge ortide od ct'w;
I.ll eeﬁlm Wl%? X bq p leq16 QIt ?sr Om Part B ( 1 12
ng, 0 30 mml) 3 °"§"cs°°e e Sane ]n%?lnr/féh? "as Exa tTe 1 Part B for 72

hours The crude fgj’f et ; nyf & ot {m uazrngaoxys&mﬁrﬂxd{o‘,m?. ghape/ met hanol (5 )

and the solid c 1 e conpound m p
284-286 C, 1H N 1(s 9 H 308 (s, 3H 315
(S 3 H) 3 34 _ % The produdt fr rt? gogoﬁng)swas eactedonztlhelu; nénn%a? (S 1H) 7 36 (d
7=2 57 Hz, 1 H 74! a‘”°”?”‘ > ge thegtiegompouty) ,H% A 7=2 57 Hz, 1H) 7
66 (dd, 7=8 46 PV ”“78 7?('% 11)3 < HEA° G “”’fg(” 25? (d, 7=8 82 Hz,
1H 7 97 (d, 7=8°09>¢¥™* *26 'S'f”éd(q 0 Ha 2 H) a0 ‘bﬁ%*)iéz“ AhPré 28 Prepar at i on
of N-(6-(3-tert- Hdt}:‘l‘”%‘ 1y ‘%T"éi‘)‘("b é‘f?éfH ydr opy pmi di n- 5-
yl) - 2- met hoxyphed¥i! nFaﬂH'fﬁaﬁ‘e@ﬁ“"?”i'/i@fr‘f’éf“ﬁ'efr‘f@%"msfzdﬁa‘fﬁ’ﬂ [y80519] Part A
Preparati on of 5-Pisweppelsn2gimgpancei@papidey ut oxypynmi di ne

H

C~EO—Q§

N
CN>:° O/
aYa Yah
o.—

[00512] Part A. Preparation of 1-(3-tert-butyl-5-iodo-4-methoxyphenyl)-3-(2-chloroethyl)urea
[00513] 3-tert-Butyl-5-iodo-4-methoxyaniline (305 mg, 1 mmol) and ethyl 2-chloroethy! isocyanate
(0.085 mL, 1.000 mmol) were reacted in the same manner as Example 15 Part A to give the title
compound which was used without purification.

[00514] Part B. Preparation of 1-(3-tert-butyl-5-iodo-4-methoxyphenyl)imidazolidin-2-one.
[00515] The crude product from Part A (411 mg, 1 mmol) was reacted in the same manner as
Example 26 Part B to give crude product which was purified on an Isco 12g silica cartridge eluting
with 4:1 hexane/ethyl acetate to give the title compound.

[00516] Part C. Preparation of N-(6-(3-tert-butyl-2-methoxy-5-(2-oxoimidazolidin-1-yl)phenyl)
naphthalen-2-yl)methanesulfonamide.

[00517] The product from Part B (112 mg, 0.30 mmol) was reacted in the same manner as
Example 1 Part B for 72 hours. The crude product was triturated in 1:1 ethyl acetate/methanol (5
mL) and the solid collected by filtration to give the title compound. m.p. 284-286 °C; 'H NMR (300
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[ 00520] The title conpound was prepared from 5-brono-2, 4-di chl or opypm di ne
according to the procedure o Organt Letters 8(18), 4121 (2006) 1H NWR (300
MHz, CDCI8P 2610pppm3e 60 (s, 9 H 1 65 (s, 9 H 8 25 (s, Par/yseasdigserart B.
Preparation of 2,4-di-tert-butoxypypm din-5-ylboronic acid [00522 1 The
title conpound was prepared fromthe product of Part A according to the
procedure of Chemi ca Scryta 26, 305 (1986) 1H NWR (300 WHz, DVSO-*) d ppm1
56 (s, 9 H 159 (s, 9H 760 (s, 2 H 835 (s, 1 H [00523] Part C
Preparation of 2,4-di-tert-butoxy-5-(3-tert-butyl-5-iodo-4-nethoxyphenyl)
pypm dnme [ 00524] A nitrogen-purged flask was charged with

| -tert-butyl -3, 5-dnodo- 2- net hoxybenzene (100 ng, 0 240 mmol ) and anhydrous
1, 2-di met hoxyethane (0 8 mL), and the solution sparged with nitrogen for 15
m nut es Tetraki s(t nphenyl phosphi ne) pal | adium(0) (8 33 ng, 7 2mmol) was and
the m xture was sparged with nitrogen for | Om nutes The product of Part B

(70 9 ng, O 264 npDbdsodMlerkM @OMSAUS uNaHO 5 {0 STk 350 36 (B0l ) were added,
and the mxture yas, 0egdhed, Als, L8 UKa(Ais) . HaL Ny i £APSEAL WEe 100 C) for 2
hours The reactigp, M XLULE MRS -£00h &9, 119,5,R0M STRHLAL WEGy, di | uted with
ethyl acetate (5 Hﬂk;)”‘,g)r_‘nd washed wth HO (25 nL) and brine (25 niL), dried
(NQSO4), TI Itere 1 r}.(jamcpl(e) .CP%na;at[oabng- -(3!te)rtl-bu¥I%S%ZI,'J.gioxg)-p,z,3,gjte¥a%dr&§rﬁdgi§-5-pr oduct which
was purified by sy;)j_legoaxyplgg naptﬂfalgl_ DonGLQ atography eluting wth 1% et hyl

acet at e/ di chl oronet hane to give "he title cgrrpound 1H NMR (500 MHz, CDd 3)
d ppm14 1 (s, 9 H 1 65 (s, ¢ 03 9 N3cH) 7 45 (s, 1H) 7 82 (s, 1H
8 18 (s, 1H) [00525] Part D Pr ' oo
N-(6-(3-tert-butyl-5-(2,4-di-tert- oxypyrim di n-5-yl)-2-met hoxy
phenyl ) napht hal en- 2-yl ) net hanesul f ohaffi de [ 005261 The product of Part C (84
2 mg, 0 164 mmo!) and N-(6-(4,4,5, etranet hyl -1, 3, 2-di oxa

bor ol an- 2- yl ) naphioha rema. Zrephiypnystriamn e giut-fonamidgge (74 2 ng, 0 214 nmmol ) were
reacted in the samn®omanineimpas wisxaddioe s-tlompPatdichidSpyaridinbo@efodt 2 hours The
crude product waSroguit ifbrgcledaysis) 42t ems). redmvrichasiachmermtiegyaphy el utng with
10% et hyl acet at ekdd, oht0i0net hane to give the title conpound 1H NMR (300
VHz, DVMSO-4,) d [30d33) lpadd’ PherSrationr 2brdi-ted-bubpyhinGainS-yibdhonickeid62 (S, 9 H) 3 08 (s, 3 H)
3 23 (S, 3 H) 7 3(9522‘] The ti&on‘édﬂﬁd wa2pr$g’ed fiom 5ep33du(td PartK?nzordagt&thelﬁZcpduraolrl) 7 70 - 7 76
(m 2 H 7 93 (d@uemiddrifs, 302084 iritvr (380 Nl, p8sd0 s o156 €50) 1 /4. 48, 1H) 8 40 (s, 1
H 10 0 1 (s, 1 Hos2mssseim,

[00523] Part C. Preparation of 2,4-di-tert-butoxy-5-(3-tert-butyl-S-iodo-4-methoxyphenyl)

pyrimidine

[00524]) A nitrogen-purged flask was charged with 1-tert-butyl-3,5-diiodo-2-methoxybenzene (100
mg, 0.240 mmol) and anhydrous 1,2-dimethoxyethane (0.8 mL), and the solution sparged with
nitrogen for 15 minutes. Tetrakis(triphenylphosphine)palladium(0) (8.33 mg, 7.2umol) was and the
mixture was sparged with nitrogen for 10minutes. The product of Part B (70.9 mg, 0.264 mmol) and
1 M aqueous NaHCO; (0.6 mL, 0.6 mmol) were added, and the mixture was heated at reflux (oil bath
temperature 100 °C) for 2 hours. The reaction mixture was cooled to room temperature, diluted with
ethyl acetate (50 mL), and washed with H,O (25 mL) and brine (25 mL), dried (MgSQ,), filtered, and
concentrated in vacuo to give crude product which was purified by silica gel flash chromatography
eluting with 1% ethy acetate/dichloromethane to give the title compound. 'H NMR (500 MHz,
CDCl;) & ppm 1.41 (5,9 H) 1.65 (s, 18 H) 3.92 (5,3 H) 7.45 (s, 1 H) 7.82 (s, 1 H) 8.18 (5, 1 H).
[00525] Part D. Preparation of N-(6-(3-tert-butyl-5-(2 4-di-tert-butoxypyrimidin-5-yl)-2-methoxy
phenyl)naphthalen-2-yl)methanesulfonamide

[00526) The product of Part C (84.2 mg, 0.164 mmol) and N-(6-(4,4,5,5-tetramethyl-1,3,2-dioxa
borolan-2-yl)naphthalen-2-yl)methanesulfonamide (74.2 mg, 0.214 mmol) were reacted in the same

manner as Example 1 Part B at 50 °C for 2 hours. The crude product was purified by silica gel flash

92



[00527 1 Part E. Preparation of N(6-(3-tert-buryl-5-(2,4-dioxo-1,2,3,4-tel
ahydropyr imdin-5-yl)-2- nethoxyphenyl)napht hal en-2-yl) net hanesul f onam d

[ 00528] Awveabuwriiosssof t he product of Part D (40 ng, O O@€Trusedip/oesseoret hanol
(0O 7 nm) and 6 JV HO (0 35 nL) was stirred at 25 C for 2 hours During the
course of the reaction, the product precipitated out of solution The

m xture was vacuumfiltered and the collected solids were washed wth small
vol unes of nmethanol and dried in vacuo The crude product was dissolved in 1
1 (v/v) methanol/dimethyl sulfoxide ( 1 nL) and purified by RP-C 18 HPLC
(Waters Prep LC, 25 nm Module with Nova Pale HR C 18 6 nm 25x100 nmm Prep
Pak cartridge) eluting wwth a 30 mnute gradient of 90 10 0 1%
trifluoroacetic acid in H O acetonitrile to 25 75 0 1% tpfluoroacetic acid
in H20/ acetonit ple at 10 nL/tninute This gave the title compound 1H NWR
(300 MHz, DMSO- d6 ) d ppm1 42 (s, 9 H 308 (s, 3 H 320 (s, 3 H 7 38 -

7 50 (m 3 H) 7 QlZomato thy e]un:llrg w(umo% J‘hl/_ucemYe/dlZalorlmeﬁlggc gleth_ale égpounc;]- I—%R ’ 2 H) 7 92
(4. 38 82 1, 1 B 34 wg) - (58 1% Ml ziakﬂ@r 3@15)3@%3%%9 10 0 1 (s, 1H
Preparati on of N—fO% @;) 1(;::1 HZ]]H T E%);(y 5J -oxoég)ﬁé@{rpdl n-1-yl ) phenyl)

bl 18
napht hal en- 2-yl) ) A 1.0 o Preparaj i on of
| -(3-tert-butyl - %rfsttxp "ELA' er: yﬁ?hg(gs:rbb jgg%roﬁﬁdtfﬁr%yd pyon‘gas[ 80531] In a5 nL

ni crowave tube ufd géL | erl - y'JbLﬁB o3 di i odo- 2-
| Asolun of eproducto Part 06 o nmethano
met hOXybenzene ( 065é0 i \gplstlrredawé- ours [p eco rse ere ,tlzlrfgthe ro nL 1 200 nTm' )

1(0.3
pot assi um phosphafé [y ans- d| ammocycl ohexane
(0 012 nL, 0 100 "R awa™d S BarTY “""““‘“ g {j ﬁérﬁ% “65%613 mol ) i n

ouctw ved; ll(vi)

dl oxane (2 m_) Tﬁuthsttnall Oémesofmethanl 0 drle mvacué ecrudepr 0 m nut es, heat ed
by ni crowave irr gFEEER S‘éf’“di(i’t})”{‘f*’f'ﬁeﬁ g % HP%C (watefio'T" K= ERd*Bartiti oned

bet ween et hyl acéftdrar “‘é‘i‘i‘cf'*ﬁ\)é’tzé‘rm%‘]’“ﬂ%”’f‘i“rﬁﬁc’f"ftl'éw‘ﬁ'l—Fot‘"B“"f"’W‘ffh HO The aqueous
layer was extract'®@* Uit ioEtgi » ettt e THE "oFY&rFes“ her e conbi ned, washed
with H2O and br itefécemiyée 200 e Thigse telaumreria PSMRPO ML MPEY and stirred for
0 5 hours with 3rmerda® PtBpEeBEYE TUREtTPORdMI2ed” &t 1PEAWfil tered and
concent r at ed The "Cfudeiyrydt@ =3 Ras YUy rath-0 M 84H= 18¢8' 4128 silica cartridge
elutng with 4 1 ReR@hErStHyr1Adet@t® to give the title conpound [ 00532]

Part B. Pr ep ar at 49739 Jffxample 29. Preparation of N-(6-(3-tert-butyl-2-methoxy-3-(2-oxopyrrolidin-1-yl)phenyl)

N (6- (3-tert - but ytiRenfeimkignyioBmi¢e? - oxopyrrol i di n-1-yl ) phenyl ) napht hal en- 2-yl
) met hanesul f onam de E>=°

[00530) Part A. Preparation of 1-(3-tert-butyl-S-iodo-4-methoxyphenyl)pyrrolidin-2-one.

[00531] In a5 mL microwave tube under N; flush were added 1-terr-butyl-3,5-diiodo-2-
methoxybenzene (208 mg, 0.5 mmol), 2-pyrrolidone (0.092 mL, 1.200 mmol), potassium phosphate
(223 mg, 1.050 mmol), (+/-)-trans-1,2-diaminocyclohexane (0.012 mL, 0.100 mmof) and copper(l)
iodide (2.381 mg, 0.013 mmol) in dioxane (2 mL). The tube was sealed, sparged with N, for 10
minutes, heated by microwave irradiation at 110 °C for 1 hour, cooled and partitioned between ethyl
acetate and water adjusting the pH to | with HCl. The aqueous layer was extracted with ethyl acetate.
The organics were combined, washed with H;O, and brine. The organic was dried (Na,S0,), filtered,
and stirred for 0.5 hours with 3-mercaptopropyl functionalized silica, filtered and concentrated, The
crude product was purified on an Isco 12g silica cartridge eluting with 4:1 hexane/ethyl acetate to give
the title compound.

{00532] Part B. Preparation of N-(6-(3-tert-butyl-2-methoxy-5-(2-oxopyrrolidin-1-yl)pheny!)
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[ 00533] The product fromPart A (0 09 g, 0 241 mml) and

N-(6-(4,4,5, 5-tetranethyl -1, 3, 2-di oxa

bor ol an- 2w9l2prapiiskal ene- 2- yl ) met hanesul f onanm de (0 092 PgT/UB2@0H28m®| ) wer e
reacted in the same manner as Exanple 1 Part B at 50 C for 18 hours giving
crude product which was purified on an Isco 12g silica cartridge eluting
wi t h met hanol / di chl or onet hane (0% to 2% to give the title conpound np
229-230 C, 1H NWR (300 MHz, DMSO d6)8 ppm1 4 1 (s, 9 H 200 - 214 (m 2
H 238 - 250(m 2H 308 (s, 3H 318 (s, 3 H 387 (t, 7=6 99 Hz, 2
H 741 (dd, 7=8 82, 2 2 1 Hz, 1 H 7 46 (d, J=2 57 Hz, 1 H 7 60 - 7 69
(m 2H 772 (d, 7=1 84 Hz, 1H) 7 84 - 8 01 (m 3 H 10 02 (s, 1H)

[ 00534] Exanple 30. Preparation of

N-(6-(3-tert-butyl -2-net hoxy-5-(2-oxopyridin-I(2H)-yl)

phenyl ) napht hal en- 2-yl ) net hanesul f onam de [00535] Part A Preparation of
1-(3-tert-butyl - %ﬂthgggylﬁwmgﬂg,g%&phenyl)pypd| n-2( 1H)-one [00536] In a 20 nL
m crowave tube V\%gﬂ ai@e@@ﬂetmﬁpﬂh%ogg & ]m(nol)]m%Q (W;SSgﬁa ll)bdlo)gopper ( l ) i odi de
(76 rrg’ 0 400 m“&l c)ahZyl)na&htﬁaqege2Qﬂgﬂxrlesulénarﬁdeglobgggs rgnolp;gle Qagéﬁ){\lﬁ.ﬁ«!}éene (998 ITg, 2
400| nTm' ) pOt as %\Ianl‘ilem Rnﬂﬁp QL Q 50 h@gwmécru&:%m%lc waﬁ)m ed on an

N N dl rTEt hyl et h¥sLoQ£§]QAc§l[‘ﬂg¢nﬁtm£thhr9§a§ol/5uh10rom hmﬁ Qmmlgl)ctthmc dl oxane (10 m—) The
tUbe Was Seal ed mpou .mp22m32)( Bl@srog@ perliq(h mgo 914(m12Ql)m nut es and
heated in an oil ?8 fm 1-1 538 Qsa p?y&% ?41% %&H I-%@‘S cool ed and

partitioned |nt02et ~ ni . d wth saturated
NaHCCB, bri ne, (f 48(¥ ] é ﬁmt Jq%iﬂf %@g?mﬁ?ﬁ' At e @/as treated with
3- mer capt opr opyl ¥ ct| onal i zed Si ered rough di at omaceous
earth and concent?at €™ PH™ P'e"c”""“"tm“Sl‘ei‘/t’e“glc?rmdhc‘ié f)“x" et I(EPP Whi ch was purified on
an 1sco 12g sili CEVEEIPFTHFEE NG with 3 2 hexane/ ethyl acetate to give
the title conpound [00537] Pan€§5O Preparati on of
N-(6-(3-tert-butyl-2-nmethoxy- 5-(" -oxgpypdi n-1 (2H) -yl ) phenyl )

napht hal en- 2-yl ) met hanesul fonam M:@, nHe product from Part A ( 153
ng, 0 40 mMmol) was reacted in thg %ane Tanner as Exanple 1 Part B at 50 C
for 18 hours giving a crude product which was purified on an Isco 129
silica cartridge @$UtHmgy Pritir o8t buvaTEt-Ertebrmexenid~0iB9% t o 100% to give
the title conpour@sgn ipe 208 8uc@G@ uE werdapdedRiviR-XBO0memD. DMBO46) d ppm 1 43 (s,
9 H) 3 08 (s, 3 HMpmgRo4g@mililrerrButifys-ddoR@ethoxyBnz@G9of gy 24P pfpobGord@m (d, 7=8 82 Hz, 1
Hy 7 27 (d, =2 5phoiplpic 349 o) 4.07 mipBand NN -dirgetagethPepedijeine (0.0B¢Hf)L. 0200 hRol)ind d ,

dioxane (10 mL). The tube was sealed and the mixture was sparged with N, for 10 minutes and

heated in an oil bath at 110 °C for 16 hours. The mixture was cooled and partitioned into ethy]
acetate. The organic layer was washed with saturated NaHCO;, brine, dried (Na;SO,), filtered and the
filtrate was treated with 3-mercaptopropy! functionalized silica gel, filtered through diatomaceous
earth and concentrated in vacuo to give crude product which was purified on an Isco 12g silica
cartridge eluting with 3:2 hexane/ethyl acetate to give the title compound.

[00537] Part B. Preparation of N-(6-(3-tert-butyl-2-methoxy-5-(2-oxopyridin-1(2H)-yl)phenyl)
naphthalen-2-yl)methanesulfonamide.

[00538] The product from Part A (153 mg, 0.40 mmol) was reacted in the same manner as
Example 1 Part B at 50 °C for 18 hours giving a crude product which was purified on an Isco 12g
silica cartridge eluting with ethyl acetate/hexane (10% to 100%) to give the title compound. m.p.
258-260 °C; 'H NMR (300 MHz, DMSO-ds) 5 ppm 1.43 (s, 9 H) 3.08 (s, 3 H) 3.26 (s, 3 H) 6.26 -
6.35 (m, 1 H) 6.48 (d, /=8.82 Hz, 1 H) 7.27 (d, J=2.57 Hz, | H) 7.33 (d, /=2.57 Hz, 1 H) 7.42 (dd,
J=8.82,1.84 Hz, | H) 7.45 - 7.54 (m, 1 H) 7.68 - 7.81 (m, 3 H) 7.96 (t, /=8.27 Hz, 2 H) 8.04 (s, | H)
10.03 (s, 1 H).
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7=8 82, 184 Hz, 1H) 7 45 - 754 (m 1H 768 - 781 (m 3 H 7 96 (t,7=8
27 Hz, 2 H 8 04 (s, 1 H 10 03 (s, 1H)[00539) Exanple 31. Preparation of
N- ( 6- ( 5- bwozoHB43bert - but yl - 2- net hoxyphenyl ) napht hal enP21/US2010/028560

yl ) met hanesul f onam de [ 00540] Part A. Preparation of

| -tert-butyl-3-iodo-2-nmet hoxy-5-(I-phenylvinyl)benzene. [00541] A solution
of 1-tert-butyl-3,5-diiodo-2-nethoxybenzene (4.94 g, 11.87 mmol) in

di met hoxyet hane (50 nL) and water (30 nL) was treated with

1- phenyl vi nyl boronic acid (2.283 g, 15.43 mol),

tetraki s(triphenyl phosphi ne) pal | adi um(0) (0.686 g, 0.593 mml) and sodi um
bi carbonate (2.492 g, 29.7 mol) followed by heating at 100 C for 3 hours.
1IN HCl was added and the m xture was extracted with ethyl acetate, then
dried (Na2SO4), filtered and concentrated in vacuo to give crude product
whi ch was purified by silica gel flash chromatography eluting with 50: 1
hexanes/ et hyl ac %QJ] QZ)nImgle gl Pyeﬁrattmh)eN-(Té-QSIanzgyl-ﬁgmmgoxypieg%ﬂlainQP art B.
Preparation of (3pk&hlmRiiy! - 5-i odo-4-met hoxyphenyl) (phenyl) met hanone.

[ 00543] The product fromPart A(LIO g, 2.80 mmvl) was dissolved in acetone
and cooled to -78 C, then potassilum permanganate (4.43 g, 28.0 mml) was
added and the resultant solution sfirred at - 78 C for 2 hours. The
solution was slowy warned to rog enperature and stirred for an
additional 3 hours. |sopropanol 0 @@ di chl oronet hane (25 nlL) were
added, and the mixture was stirred® for”t8mnutes and then filtered The

. . . H .
filtrate was concentrated in vacuo to give the title conpound. [00544] Part
C Pr ep ar at | on Of[00540] Part A. Preparation of 1-tert-butyl-3-iodo-2-methoxy-5-(1-phenylvinyl)benzene.

N- ( 6- ( 5- benzoyl - ¥R A EReY T DY RETREXYBREHS Y At ht HA ENn- 2- yI )
met hanesul f onani dBpHesPs] “fre GropacE-rigrpirtrg vo?4¥ 45 g, 0.292 mol)
was reacted in tHE EufErKEirraPhogiIplpdins) Q66 P mpelgdtums ) C for 24 hours to
gi ve crude produlToRHi P s mpL PR P A AT o ey 1T SPYFRA cartri dge
el uting w th hexdABEw drriyh Bteeate ftgNePo iread e '€ conpound. 1H NMR
(300 MHz, DMVBO- <A)Ev(™q5ptdpst whichyz pugilied bysilicpgel flash chepgtographygluipgwith 81 30, 3 H), 7.42
(dd, 7=8. 8, 2. 2Hz reqespy! acetqe g thgfilepmpgppd. - 7 72(m 2 H), 7.79(m 3 H), 7.85 (m
1 H, 7.98 (m 2442 ProB. @Gepafign of Cretifynl-S-ipdyhyragpheeXaipieag®.  Pr epar ati on of
(E) - N- (4- ( 5- benzd¥14 3thqpeeugt Ty iz (L1902 HR orpeb waydistolysd  beyqattedeyipdyo -78
met hanesul f onam d@ PO @SuiTrerfupgmatefd A BESO ) s idfetmbrieded styrsirrd abor oni ¢ acid (O
673 g, 0 279 ol °Carddius. [Tes sohytiop cheriory Farmesin i teppppitu an@stined fgpraqditi®l (0 100 g, 0 254
nmol ) wer e react édeup frortere! (8 abrend fiiriretiene §EmLEyen psl and fle mRgp yas s@req t

for 15minutes and then filtered The filtrate was concentrated in vacuo to give the title compound.

[00544] Part C. Preparation of N-(6-(5-benzoyl-3-tert-butyl-2-methoxyphenyl)naphthalen-2-yl)

methanesulfonamide.

[00545] The product from Part B (0.115 g, 0.292 mmol) was reacted in the same manner as
Example 1 Part B at 50 °C for 24 hours to give crude product which was purified on an Isco 12g
silica cartridge eluting with hexanes in ethyl acetate to provide the title compound. 'H NMR (300
MHz, DMSO-d;) § ppm 1.44(s, 9 H), 3.08(s, 3 H), 3.30(s, 3 H), 7.42 (dd, J/=8.8,2.2Hz, 1 H), 7.65(m,
2 H), 7.72(m, 2 H), 7.79(m, 3 H), 7.85 (m, | H), 7.98 (m, 2 H), 10.03 (s, | H).

[00546] Example 32. Preparation of (E)-N-(4-(5-benzoyl-3-tert-butyl-2-methoxystyryl)phenyl)
methanesulfonamide
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60 C for 24 hours to give crude product which was purified on an Isco 12g
silica cartridge eluting with hexanes methyl acetate to provide the title
conmpound wbl2biMA1(4360 MHz, DVSO-i4) d ppm 1 39 (s, 9 H), p8TAS(18/028560-) , 3
84(s, 3 H, 7 16 (d, .J=16 5Hz, 1 H), 7 22 (d, 8 5Hz, 2 H), 7 30 (d, J=16
5Hz, 1 H, 7 62(m 6 H 7 78(m 2 H), 7 91(d, J=2 2Hz, 1 H), 9 85(s,| H)
[ 00548] Exanple 33. Preparation of
N-(6-(2-am no-3-tert-butyl-5-(2,4-dioxo-1, 2, 3,4-tetrahydro
pyri m di n-5-yl ) phenyl ) napht hal en- 2-yl ) met hanesu! f onam de [005491 Part A
Preparation of 2-tert-butyl-4-iodoaniline [00550] In a 500 nL
round- bottoned flask was conbined 2-tert-butylaniline (7 46 g, 50 mmol) and
sodi um bi carbonate (7 56 g, 90 mmol) in water (50 nmL) The m xture was
cooled to 0 C and iodine (12 69 g, 50 0 mmmol) was added portion-w se over
20 mnutes The m xture was stirred for 16 hours at room tenperature,
partitioned between ethyl acetafe and 10% aqueous sodiumthiosul fate and
stirred vigorously for 20 m nut The ethyl acetate |ayer was washed with
brine, dried (Na2SO4), filtered and concentrated in vacuo to give a dark
oil that was purified on an Isco @l silica cartridge eluting with ethyl
acet at e/ hexane(O% to 10% to giwé fhe e gonmpound [00551) Part B
Preparation of 2-tert-butyl-4- (2 4« %Ii -te it oxypyrim d| n-5-yl)aniline
[ 00552] The product from Part ny 05 0279 1a?lme d fhe product from
Exanpl e 28 Part 713‘5?49?“56&“8’5’0? i ’f"?:“ 288 FEHEP Y THYHE sane manner as
Exanple 1 Part BEBPIPRB{1CF & Ymparr ﬁﬁ@'hbsﬁ"ﬁﬁﬂ‘(‘fiaSW'ﬁhp"\t/\C/aaé purified on an
| sco 12g silica affry é"gé“lcﬂ"fi"?‘i‘ PR PSS BERYE S GEBEETE"™ n hexane to give
the title corrpour\"tf‘“ﬁﬁ%@];“‘ﬁ%f?"f"“ hpspepyap st YR (@9 Mz DMSO-do) 8 ppm
2-bromo-6-tert- bdf%ﬁ”w 10 .31 %*'é?t“"ddf%‘k )ﬁ/gg B K2 EDYPYAni 1§ ne[ 00554] The
product from Part™'8"%'% 62(“?1‘9”)7@(’“4@37?%612 #3518 di br ono- 5, 5-
di met hyl i m dazohd®HB-Bremgle R Fepsptian of & Cominggten-gvis-£-diptprf i combi ned i n
chl oroform (4 rrL)Py‘"l‘?‘r@%’)'éa&)fal’ht‘ﬁlf"%ﬁ‘)ﬁhﬁfs‘é“% stirred for 1 hour, washed with
sodiumthiosul fate, bpne, dried (IQZSO ), filtered and concent rated in
vacuo to give crude product whichv'was purified on an Isco 12g silica
cartridge elutng with 9 1 hexane/ e¢fiyl acetate to give the title conpound
[ 00555] Part D Preparation of
N-(6-(2-am no-3-teit-butyl-5-(2)\ : hut oxypyri m di n- 5-yl )
phenyl ) napht hal en- 2-yl ) met hanesul f @43 |® B0556] The product from Part C
(80 nmg, 0 178 nmol) and N-(6-(4,4,5,5- tetrarr%thyl 1,3, 2-

[00549] Part A. Preparation of 2-tert-butyl-4-iodoaniline

[00550] In a 500 mL round-bottomed flask was combined 2-tert-butylaniline (7.46 g, 50 mmol) and

sodium bicarbonate (7.56 g, 90 mmol) in water (50 mL). The mixture was cooled to 0 °C and iodine
(12.69 g, 50.0 mmol) was added portion-wise over 20 minutes. The mixture was stirred for 16 hours
at room temperature, partitioned between ethyl acetate and 10% aqueous sodium thiosulfate and
stirred vigorously for 20 minutes. The ethyl acetate layer was washed with brine, dried (Na,S0,),
filtered and concentrated in vacuo to give a dark oil that was purified on an Isco 120g silica cartridge
eluting with ethyl acetate/hexane(0% to 10%) to give the title compound.

{00551] Part B. Preparation of 2-tert-butyl-4-(2,4-di-tert-butoxypyrimidin-5-yl)aniline

[00552] The product from Part A (138 mg, 0.5 mmol) and the product from Example 28 Part B
(134 mg, 0.500 mmol) were reacted in the same manner as Example 1 Part B for 1 hour to give
crude product which was purified on an Isco 12g silica cartridge eluting with 15% ethyl acetate in
hexane to give the title compound.

[00553} Part C. Preparation of 2-bromo-6-tert-butyl-4-(2 ,4-di-tert-butoxypyrimidin-5-yl)aniline
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di oxabor ol an- 2-yl ) napht hal ene- 2-yl ) net hanesul fonam de (61 7 ng, 0 178 mmol)
were reacted in the same manner as Exanple 1 Part C at 50 C for 16 hours to
gi ve crudeopnoducisewhi ch was purified on an Isco 12g si lpctaiseaniessdge
eluting with nmethanol /dichl oromethane (0%to 3% to give the title conpound
[ 00557] Part E. Preparation of N (6-(2-amm-3-tert-butyl-5-(2,4-di oxo-|
,2,3,4-tetrahydro pypm di n-5-yl) phenyl ) napht hal en- 2-yl ) net hanesul f onam de

[ 00558] he product fromPart D (77 ng, O 130 mmol) was reacted in the sane
manner as Exanple 1 Part D giving a solid that was washed repeatedly with
di et hyl ether and dped to constant nmass giving the title conpound m p
254-260 C, 1H NVR (300 MHz, DMSO-<4) d ppm1 43 (s, 9 H 3 07 (s 3 H 7 18
(d, J=I 84 Hz, 1H) 7 38 - 746 (m 2 H 751- 759 (m 2H 7 74 (d, J=
21 Hz, 1 H 7 86 - 798(m 3 H 10 03 (s, 1H) 11 00 (dd, J=5 88, 1 84
1H) 11 13 (d, J=I 84 Hz, 1 H) [00559] Exanple 34. Preparation

of N- (6- (3-tert-buyhyl éepﬁn%ctébm@!r&)&QOn%’O%’l§mof}an51%td£r§1n-¥§lrOpyrI m di n- 5-

yl) - 2-i odopheny ! ), nanhidAkER: fne) HELNANSSH LB PRMGEn & H95R0] Part A
Pre p aration of reaction mxxture was stirred for 1 hour washed with sodium thiosulfate, brine, dried (N2,SOy),

N- ( 6 (3 tert- bUt X’]tere? and(c ndenu'ate mvaEuo to give puldlepgg(cy WM gn‘ﬁe@on§n I¥J lzg si I OdO

phenyl ) napht hal enamgd e¥l!1t§1gw1h9 xan ?tyy acegtetoglvegc%tlel-c g)ung TO a 10 m‘

round bOttonEd fl 5%1)4\@]?&5 aralo (?— mﬁftertq)ty gxg[eTAbu pyrmlde)%S Part D (59 ng’ 0
100 nmol ), tert But i 0" 166 Py "copper (1) iodide (19

eny na hth lcn2 mcth sulf naimide,
g Msm? (oAl and fodne (12 67
1

1
=2
Hz,

02 g, 0 100 .[ 956 quéillct om artIC S%m was heated at 60

ng 0 050 mTDl) Iloxaborb]an
C for 2 hours The t2 yl acetate and

lpaxicat s }("5\§ RaThd chude D £ih
0% SOdI um t hl OSlalj)msfcoa ?{;n 1j§rltnn':ee el:r:acvrjitlsgec :;a!X:;e;)J::::y?:é:iTO/ tooa}jétt:a]we‘tvisml‘}eq i on ne dped
(Na2sO4), filtere 0 g1

a con Invacuo to crude product which

was purified by SPPe % fI ashchromat oi(,:l{ a(gh‘}/ u} n vm th ethyl
acet at e/ hexane (E‘}W}' P‘"? gy TV E T RE T T e CE G LAY 00562] Part B.

Pr ep ar at i on Of pyrimidin-5-yl)phenyl)naphthalefi-2-yl)methanesulfonamide.
N (6-(3-tert-but "% 18:2’”%“‘6"{"63{6’ e e A o 1 0V ) Bf'di n-5-yl) - 2-
i odophenyl ) napht IF¥EH-"9 Tgr?‘é“fdﬁ'ﬁtr’i’@%']e‘%rﬁﬂ‘éﬂ‘h‘”‘&é‘“ G5BT THE " br oduct from Part
A (30 ng, 0 043 r?rqu”)"g‘wa coppei a5 Ot HRREPIEE R tra'¢ €Xanpl e 3 Part B to
give the title cobidoend” P RNRZ(3068 Nag™ 2 ORS( 25° ey 'S* BpAt'E=6 1 (s, 9 H) 3
07 (S, 3 H) 7 39 1(—[}ﬁ86-3.98|(.1.'),3l—'?loegs,(]ﬁ]ll.ogddl_ﬁi%?l.%ﬂz, l(Pgl,l.131W1.87H28181).( d, J=8 82 HZ,
1H) 7 93 (d, J=8& B Hpxampiq 34 freparpifgn 6-{ertbuyh§y2 4qligro-pzp 4etghydrapyrifing 1 27 (s, 1H)
yl)-2-iodophenyl)naphthalen-2-yl)methanesulfonamide
(¢}
HNJLNH

?/)nan;‘%aleneoz)gr meet anesu onamn m Ql 8mm wcrc rea"iled in th

(o}

gest®

[00560] Part A. Preparation of N-(6-(3-tert-butyl-5-(2,4-di-tert-butoxypyrimidin-5-yl)-2-iodo
phenyl)naphthalen-2-yl)methanesulfonamide

[00561] To a 10 mL round-bottomed flask was added the product from Example 33 Part D (59 mg,
0.100 mmol), tert-buty! nitrite (0.012 mL, 0.100 mmol}, copper(]l) iodide (19.02 mg, 0.100 mmol),
sodium iodide (14.97 mg, 0.100 mmol) and iodine (12.67 mg, 0.050 mmol) in 1,2-dimethoxyethane (2
mL). The mixture was heated at 60 °C for 2 hours. The reaction mixture was partitioned with ethyl
acetate and 10% sodium thiosulfate. The organic layer was washed with brine, dried (Na,SO,),

filtered and concentrated in vacuo to give crude product which was purified by silica gel flash
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[ 00564] Exanple 35 N-(6-(3-tert-butyl-5-(2, 4-di oxo-|

, 2,3, 4-tetrahydropypm di n-5-yl)-2-vi nyl

phenyl ) napbtzhmlam3g- yl ) net hanesul f onam de [ 00565] Part ACTRSepanaiscon of
N-(6-(3-tert-butyl-5-(2,4-di-tert-butoxypypm di n-5-yl)-2-vinyl

phenyl ) napht hal en- 2-yl ) net hanesul f onam de [00566] To a 5 niL m crowave tube
was added the product from Exanple 34 Part A (210 ng, 0 3 mml),

tributyl (vinyl)stannane (0 175 nL, 0 600 nmol), potassium phosphate (134
ng, 0 63 nmmol),

1,3,5, 7-tetranet hyl - 6- phenyl -2, 4, 8-t poxa- 6- phosphaadamant ane (8 77 ng, O
030 mmol ) and t ps(di benzyhdeneacet one)di pal | adi um(0) (13 74 ng, 0 015 nmol)
in dinethyl sulfoxide (3 nL) The m xture was purged with nitrogen for 5

m nutes and m crowaved at [00 C for lhour The reaction m xture was
partitioned with ethyl acetate and 0 1M HCO The organic | ayer was washed
with saturated NEBmon i@ etnf EcliRBbxbNH2DN ), give hd thideShad and the filtrate
treated with 3- Mgh&ARRLORPRARY b o NUOELLOANR LY ZEM 28 h-kdaRopydBkinsvh .| t €red and
concentrated in VagkdQyl@alhVifeGlddemRr oduct which was purified by silica
gel flash chromat@gy aRI%askobirdAGo W, §d% Bb M Rl ahELAEXANE (10% t0 209 toO
give the title cq % luL99§@&Lwﬁg&3}§MRP&%@95@%ugnmgkusgm

N-(6-(3-tert- bUtXln(s H§ 9(% 7‘%&6%31.,7%9@,;%}7}8@[8%41)4%9 J‘m L 5-yl)-2-
V|nyIphenyl)naph%§go§qﬁ%i?(]Q§ﬁ onami de [005é8 The product from

ert A(%0, wﬁﬁﬁ%% Do BBITRSE, 2 Barm! o 3 Par
1

B to give the tit 2 e hm“ nd
3 05 (s, 3H)46’§8d’d y"i" 2 Hz,IH)512(dd 7=1 1 21, 2 02
Hz, 1H) 7 16 (dd, 7=17 83, 112],ILH2 1H) 37 (m 3H)7 60 (d, =1 84
Hz, 1H)7 67 (d, J=] 84 Hz, 1H )N 74 (m 2 H)7 78 (d, J=8 82 Hz, 1 H )7 87
(d, J=9 19 Hz, 1H) 9 95 (s, I 11 15°(s, 1 H) 1 1 23 (s, 1H)[00569]
Exanple 36 NN"-fS-tert-butyl - | OX0- | AN- tetrahy s opyprni dm S-yO*- et hyl
phenyl ) napht hal en- 2-yl ) net hane 0Q570] Part A. Preparation of
N-(6-(3-tert-butyl-5-(2,4-di-tertbu dm 5-yl)-2-ethyl

phenyl ) napht hal en- 2-yl ) met hanesul f onam de 100571] To a [00 nmL
round- bot t omed f "4k BHAS Pratied Y & pirYa Gt er e AP ™85 Part A ( 132 ny,
0 219 mmol ), 10%Fisarredrdmmgiegrpén (20 ng, 0 019 mnmmol ) and net hanol (10
mL) The mi xture W& WY HbGEPAL &Y ¢ i B aoRHur Eample P Prrey @tmeebid concentrated in

vacuo to g| ve cr m@, tﬁrtxyml&?nnane (0.175 mL, 0.600 mmol), potassium phosphate (134 mg, 0.63 mmol),
1,3,5,7-tetramethyl-6-phenyl-2,4,8-trioxa-6-phosphaadamantane (8.77 mg, 0.030 mmol) and

tris(dibenzylideneacetone)dipalladium(0) (13.74 mg, 0.015 mmol) in dimethyl sulfoxide (3 mL). The

>

%G—|

mixture was purged with nitrogen for 5 minutes and microwaved at 100 °C for | hour. The reaction
mixture was partitioned with ethyl acetate and 0.1 M HCL. The organic layer was washed with
saturated NaHCOs;, brine, dried (Na,SO,), filtered and the filtrate treated with 3-mercaptopropyl
functionalized silica gel, filtered and concentrated in vacuo to give crude product which was purified
by silica gel flash chromatography eluting with ethyl acetate/hexane (10% to 20%) to give the title
compound.

[00567] Part B. Preparation of N-(6-(3-tert-butyl-5-(2,4-dioxo-1,2,3 4-tetrahydropyrimidin-5-yl)-2-
vinylphenyhnaphthalen-2-yl)methanesulfonamide

[00568] The product from Part A (30 mg, 0.050 mmol) was reacted in the same manner as
Example 3 Part B to give the title compound. 'H NMR (300 MHz, DMSO-d;) § ppm 1.43 (s, 9 H)
3.05 (s, 3 H) 4.63 (dd, /~17.65, 2.21 Hz, 1 H) 5.12 (dd, J=11.21, 2.02 Hz, 1 H) 7.16 (dd, J=17.83,
11.21 Hz, 1 H) 7.37 (m, 3 H) 7.60 (d, J~1.84 Hz, 1 H) 7.67 (d, J=1.84 Hz, 1 H) 7.74 (m, 2 H) 7.78 (d,
J=8.82Hz, 1 H)7.87(d, J=9.19 Hz, 1 H) 9.95 (s, | H) 11.15 (5, 1 H) 11.23 (s, | H).
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whi ch was purified by silica gel flash chromatography eluting with ethyl
acet at e/ hexane (10%to 20% to give the title conpound [00572] Part B.

N ( 6- ( 3- twotetwtiyd365- ( 2, 4- di oxo-1, 2, 3, 4-t et rahydr opyr i mpdirrus2e1plo)ssge et hyl ph
enyl ) napht hal en-2-yl ) nmet hanesul f onam de [00573] The product from Part A
(92 ng, 0 152 mmol) was reacted in the sane manner as Exanple 3 Part B to
give the title conpound 1HNVR (300 WVHz, DVBO-J6) d ppm O 69 (t, J-1 17 Hz,
3 H 146 (s, 9 H 296 (q, J=I 17 Hz, 2 H 3 07 (s, 3 H 7 19 (d J=I 84
Hz, 1H) 7 4 1 (dd, J=S 82, 2 2 1 Hz, 1H) 7 46 (dd, 7=8 46, 1 84 Hz, 1H 7
54 (d, J=I 84 Hz, 1 H 765 (s, 1 H 7 73 (d, 7=1 84 Hz, 1H 7 8 1 (s, 1H
7 89 (d, J=S 82 Hz, 1H) 7 93 (d, 7=9 19 Hz, 1H 9 98 (s, 1H) 11 10 (s, 1H)
11 19 (s, 1H) [00574] Exanple 37. Preparation

of N- (6-(5-(2, 4-di oxo-1, 2, 3, 4-tetrahydropyri m di n-5-yl)-2-

met hoxy- 3- (perfl uoroet hyl ) phenyl ) napht hal en- 2-y!) net hanesul f opam de [ 005751
a rt Preparati on gade Example36. N-(6-G-tert-butyl-5-2,4-dioxo-1,2,3 4-tetrahydropyrimidin-5-yl)-2-ethyl

N- (6- ( 2- met hoxy - SreBinlohiRendsi-Retdkmatoet hyl ) phenyl ) napht hal en- 2-

yl) met hanesul f onam de [ 00576 1 0

1- Br ono- 2- met hoxy- 5-ni tro- ( 3- perleJtl,ghroet hyl ) benzene (0 25 g, 0 630 nmol)
and
N-(6-(4,4,5 5-tetramethyl -1, 3, 2-dr

ox&bor ol an- 2-yl ) napht hal ene- 2-yl ) met hanes
ul fonam de (0 219 g, 0 630 nmol) e react ed in the sane manner as Exanpl e
1 Part B at 50 C for 16 hours tt @\gproduct whi ch was purified on
an Isco 12g silica cartridge eluting W ihexape/ ethyl acetate to give

the title conpou 0577] Par

N- ( 6- ( 5- ami no- 2- gir}?szgolla"Aé pralt“’“"i(?or oe é'mﬁ&“ P Rapht hal en- 2-
yl ) net hanesul f onam i he product fromPart A (0 27 g,
0 551 mml) IrOﬁoo ](b’l' lOerou bo edﬂaskwr%‘;dedg EuctgomExamheﬁPah‘\bg de (0 044 g 0
826 mml) in a SS‘F\/@%‘{‘""W %fﬂ?‘“@""&?ﬁrb‘i" aﬁﬂlﬂ?"Bf"dmeé"m'“0"%Lhanol and water 3 3 1
(15 nL) was heat SE"SFOBIIHH T PBP "5 HEFPEFhe e “ég'vi"'“?fﬁ“’an xture was filtered
through a plug of™darolHe séf?ﬁeéﬂ”éé{""f‘ﬂ‘i’g“gﬁd""ﬁﬁ’éhé‘&f’l TEPERTEWY with

t et rahydr of uran THR°FF " P4r®"Was concentrated in vacuo and the residue was
di ssol ved in et hy*™ a8t 4OE CHREAEG Wt i W BIPAE "W 8d (Na2sHd) ,
filtered and conc®He'Fat'BEI*H%&uo to give the title conpound that was used
wi t hout puri fi cat™3h TOOETYT oL " BrEgarattoter R 8- ( 5- i odo- 2- met hoxy-
perf | uor oet hy pwgﬁws Pﬁa!p(}-‘;tvﬁlgfnéﬁmpound 'H NMR (300 MHz, DMSO-dy) 8 ppm 0.69 (t, ~7.17

Hz, 3 H) 1.46 (s, 9 H) 2.96 (g, J/=7.17 Hz, 2 H) 3.07 (s, 3 H) 7.19 (d, /~1.84 Hz, | H) 7.41 (dd,
J=8.82,2.21 Hz, 1 H) 7.46 (dd, /=8.46, 1.84 Hz, 1 H) 7.54 (d, /=1.84 Hz, 1 H) 7.65 (s, 1 H) 7.73 (d,
J=1.84 Hz, 1 H) 7.81 (s, 1 H) 7.89 (d, /=8.82 Hz, 1 H) 7.93 (d, /=9.19 Hz, 1 H)9.98 (s, 1 H) {1.10 (s,
1 H) 11.19 (s, 1 H).

[00574] Example 37. Preparation of N-(6-(5-(2,4-dioxo-1,2,3 4-tetrahydropyrimidin-3-yl)-2-
methoxy-3-(perfluoroethyl)phenyl)naphthalen-2-yl)methanesulfonamide.

[00575] Part A. Preparation of N-(6-(2-methoxy-5-nitro-3-(perfluoroethyl)phenylnaphthalen-2-
yDmethanesulfonamide

|00576] 1-Bromo-2-methoxy-5-nitro-(3-perfluoroethyl)benzene (0.25 g, 0.630 mmol) and N-(6-
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yl ) met hanesul f onam de [00580] The product fromPart B (0 25 g, 0 543 mmol)
was reacted in the sane manner as Exanple 34 Part A for 3 hours to give
mat eri al wbabiomas43purified on an Isco 40g silica cartri ege/uskabionsFem t h
et hyl acetate/ hexane(5%to 30% to give the title conpound [00581 1 Part D
Preparation of
N-(6-(5-(2,4-di-tert-butoxypynm di n-5-yl)-2-nmethoxy-3-(perfluoro
et hyl ) phenyl ) napht hal en- 2-yl ) met hanesul f onam de [ 00582] The product from
Part C (0 13 g, 0 228 nmol) and the product from Exanple 28 Part B (0 064
g, 0 239 mol ) were reacted in the same manner as Exanple 1 Part B at 50 C
for 16 hours to give crude product which was purified on an Isco 40Qg silica
cartridge eluting with 15% ethyl acetate in hexane to give the title
conpound [00583] Part E. Preparation of N-(6-(5-(2,4-dioxo-1

, 2, 3, 4-tetrahydropyri mdin-5-yl)-2-nmet hoxy- 3-

(per f I uor oet hyl) RIS VL RAPHLD S Ar k) B DRGSR G830 [ 00584]  The

pr Od u Ct f rom Par tmmg'a w(rg'ea;egln gesamgma;lmﬁ'gs E;mpal. I)Paryipxn%o J.C%pigltogsdo glvn:ru&e h € Same manner as
Ex arrpl el Part D plrbuQct \gnlchvvﬁs p&l';'leltl' ggn ISQJ lgqugctanHMu&pmm.:xﬂwhh gc!:ta%q’ on an Isco 4g
silica cartridge gl\ti OMMt ethyl acetate to give a light yellow oil that

was triturated inos mslbShl:qr gngpgagg Qenbihe % aal.he title conpound
THNMVR ( 300 M—Iz \ Qﬁ%), Bpmmp( }336@3 th;')%“g * 3"0) 7 43 (dd, J=8
82 184 HZ 8@ Amlxtureof&eprogulc’:nfrom% rtD(OZZ gglmmogxrog ng 7Sr§moH)rmd8 10 (S 1H) 10
é?Ng ?6 I(SH% 2131'- 3|amn<n¢1)u’m Hloride 04 g OxgﬁmfélEﬂy o]v;;_;:g 1xtu'£§9FQ furmrxgnrgpmﬁwat§8 Pr epar ation
(f ur an- 3 yl ) 2 ne;dﬁo::::xﬁe:teatéda gsg::r: ea (:lrlyw‘l) etr y%ad IX rew lte enSI:éfln gl}edorla'rﬂ de[ 00586] Part
A FT epar atl gn 0]@ ctg and t?c.restdue wasr} ssolv 1 et aceta eé%% ater, brm drle (9 ﬁ?n0| (5 94 gb ZE
m t IeZJnV\gfs 1' ?— Cﬂ ? and on(cgf trate mva uoto glvet[ue.tntle{eom un[i a\y lthout url 'hcanon%lc:’] da\rll\ﬂlscg_ d dgé A
dr OpW se and the [§5 ] Prf; Prcparatlon ofl\ﬁl—(r -10 o% %18()'3 perfluo oetlggp enyE tha].en

reaction mxture wqumﬁffﬁy Pq%%zs(gn% ) |cgiw@ter and extracted with

di chl or onet hane THe corsined ’r"mév nt © eRPrEETE WEFE WiShed with water and
brine, dried (MSB™* P2y AT CORCERY FAr 8% VH4EUE | eavi ng a resi due
whi ch was pur|f|éﬁm%vh§?f?@?“ﬁ@%”@ﬁé?ﬂ“FWFﬁﬁﬁFﬁ raphy eluting with ethyl
acet at e/ hexane (39 F*EDIF* 18 QI G& - HE PP E“REmpatiy > eervor

ethyl)phenyl)naphthalen-2-yl)methanesulfonamide.

e 'I'ce bath The

|00582] The product from Part C (0.13 g, 0.228 mmol) and the product from Example 28 Part B
(0.064 g, 0.239 mmol) were reacted in the same manner as Example 1 Part B at 50 °C for 16 hours
to give crude product which was purified on an Isco 40g silica cartridge eluting with 5% ethyl
acetate in hexane to give the title compound.

[00583] Part E. Preparation of N-(6-(5-(2,4-dioxo-1,2,3 4-tetrahydropyrimidin-5-yl)-2-methoxy-3-
(perfluoroethyl)phenyl)naphthalen-2-yl)methanesulfonamide.

[00584] The product from Part D (0.10 g, 0.150 mmol) was reacted in the same manner as
Example 1 Part D to give crude product which was purified on an Isco 4g silica cartridge eluting
with ethyl acetate to give a light yellow oil that was triturated in 95:5 dichloromethane/methanol to
give the title compound. 'H NMR (300 MHz, DMSO-d,) & ppm 3.09 (s, 3 H) 3.28 (s, 3 H) 7.43 (dd,
J=8.82,1.84 Hz, | H) 7.67 - 7.77 (n, 2 H) 7.85 - 8.03 (m, 5 H) 8.10 (s, 1 H) 10.10 (s, | H) 11.28 (s, 1
H) 11.36 (s, 1 H).

[00585] Example 38. Preparation of N-(6-(5-(2,4-dioxo-1,2,3 4-tetrahydropyrimidin-5-yl)-3-
(furan-3-yl)-2-methoxyphenyl)naphthalen-2-yl)methanesulfonamide
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[ 00588] Part B. Preparation of 2-bronp-6-iodo-4-nitrophenol 100589J Product
fromPart A (3 54 g, 13 36nmmol e) was dissolved in acetonitnle (60 nL) and
treat ed wohot/3146br ono- 5, 5-dr et hy! hydantoin (2 1 g, PC3Ascaba)ssand
stirred at roomtenperature for 15 hours The resulting reaction m xture was
concentrated in vacuo to a residue which was dissolved in dichloronethane,
washed with water, 10% NaS O solution, brine, dried (MgSO ), filtered and
concentrated in vacuo |l eaving a solid which was purified by silica gel
flash chromat ography clutnmg with ethyl acetate/ hexane (5%to 50% to give
the title conpound [00590] Part C. Preparation of

1- br ono- 3-1i odo- 2- net hoxy- 5- ntr obenzene [ 00591] Product fromPart B ( I 92
g, 5 58mmol e) was reacted in the same nanner as Exanple 1 Part A for 20
hours gi ving crude product which was purified by silica gel flash

chromat ography eluting with ethyl acetate/ hexane (0%to 50% to give the
title conpound [00592] Part D. Preparation of

N- (6- ( 3- br onp- 2- met hoxy- 5- ni t rophel.py! ) napht hal en- 2- yl ) met hanesul f onani de
[ 00593] Product from Part C (1 A6, 3 52mmol e) and

N-(6-(4,4,5 5-tetramethyl -1, 3, 2°
dioxaborolan-z-yl)naphthalen 2-yl
were reacted in the sane manney
crude product which was purifie

et hanesul fonam de ( 122 g, 3 52mmol e)
Y anm -QL/Part B for 96 hours giving
o et

.Ngél fl ash chronat ography el uting
W th nethanol/dlq $3r QF%Q%QEW&,£4mmmm© glVlng the title conmpound [ 00594]
Part E Pr epar atl 9 2; odo henol, (5.94 g, 27, mole)was dlSS ved in a tmtnle cooled i an
6o 1 0P an st o T T
yl) met hanesul f ondit dé s“ﬁbgéh ﬁ“mﬁ”w?l S BArT d * 0 226l e) ,

f ur an- 3- yl bor oni é°’“%f6waél 'g? i es"” T MG Th”"ﬁ““’%;’j:‘tuﬁw °§0 Sorgrf c'faer bonate (0 52 niL)
and tetrakls(tan%ﬁVT w & emﬂﬂ 1IN ”ﬁ‘?“““w“h "B mol ) wer e
conbi ned and d|s§8’9 CTﬂf” ‘W%?Wﬁ??@?ﬁ%ﬂ@afszmﬁfT”'ﬁ? ed wth N and
heated at 80 Cf of"°1g8'ﬂﬁ'tfﬂ?“@‘°g'f"r‘i’é°’“?"é‘§&‘i‘hi“6°ﬁa'eﬁ‘i"3?‘i(if‘r‘°Soﬁﬁé”"ﬂ‘f‘lﬂ ted with 50 nL of
ethyl acetate, WESHEH with 10% HO, 10% NaHCOB, brine, dried (Na SO4),
filtered and cond®RY rPat BaFHYZETy QP?FW §fthe title conpound [00596] Part
F. Pr ep ar at | on Ofl()0589l Product from Part A (3.54 g, 13.36mmole) was dissolved in acetonitrile (60 mL) and

N- ( 6- ( 5- ani no- 3- ("FErEH- 33“37’1"35df‘e‘WE’tdﬂ‘b‘%f/tﬁféf?'P‘?ﬁ%fﬁ?ﬁ“ﬁ%ﬂ“@'i‘i’“?‘“

yl ) met hanesul f ondHi® B [Fo BB T P FoERTEE T SRR Vs Py 10 1 g, 0 230
mol ) was react edst dieroasgime vreierera S B e g by OB at 80 C for 1
hour gi vi ng cr udéptadducthnrenwascidict frtnedieoet’teen wat er

chromatography eluting with ethyl acetate/hexane (5% to 50%) to give the title compound

[00590] Part C. Preparation of 1-bromo-3-iodo-2-methoxy-5-nitrobenzene

100591} Product from Part B (1.92 g, 5.58mmole) was reacted in the same manner as Example 1
Part A for 20 hours giving crude product which was purified by silica gel flash chromatography
eluting with ethyl acetate/hexane (0% to 50%) to give the title compound.

[00592] Part D. Preparation of N-(6-(3-bromo-2-methoxy-5-nitrophenyl)naphthalen-2-
yl)methanesulfonamide

[00593] Product from Part C (1.26 g, 3.52mmole) and N-(6-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)naphthalen-2-yl)methanesulfonamide (1.22 g, 3.52mmole) were reacted in the
same manner as Example 1 Part B for 96 hours giving crude product which was purified by silica gel
flash chromatography eluting with methanol/dichloromethane (0% to 5%) giving the title compound.
[00594] Part E. Preparation of N-(6-(3-(furan-3-y1)-2-methoxy-5-nitrophenyl)naphthalen-2-
yl)methanesulfonamide

[00595] Product from Part D (0.1 g, 0.226mmole), furan-3-ylboronic acid (32 mg, 0.282mmole), 2
M sodium carbonate (0.52 mL) and tetrakis(triphenylphosphine)palladium(0) (13 mg, 0.011 mmol)
were combined and dissolved in 1,2-dimethoxyethane (2.3 mL) purged with N; and heated at 80 °C
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and di chl oronet hane and the aqueous phase was extracted with

di chl or onet hane, the organics conbined, dried (MgSQJ, filtered and
concent r aveaoioive6uo to provide the title conpound whi ehTHEs010SLsF6@S
isolated in the next step [00598] Part G Preparation of

N (6-(3-(naran-3-yl)-5-io0do-2-nmet hoxyphenyl ) napht hal en- 2-

yl ) met hanesul f onam de [ 00599] The product fromPart F (0 10 g, 0 247 mol)
was reacted in the same nanner as Exanple 34 Part A for 1 hour giving crude
resi due which was purified by silica gel flash chromatography elutng with
di chl or onet hane/ hexane to give a m xture of 5-iodo and 5-protio conpounds
suitable for use as isolated in the next step [00600] Part H. Preparation
of N-(6-(5-(2,4-di-tert-butoxypyrimdin-5-yl)-3-(furan-3-yl)-2-

met hoxyphenyl ) napht hal en- 2-yl ) met hanesul f onam de [00601] The product

m xture fromPart G (0 039g) and product from Exanple 28 Part B (0 021 g, O
077 mml) were reagh&d ne Rucdod 1S M BLBRBEL o3 L@ 0P LinkoRRLt B for 18 hours
gi ving crude proqyGhucdbik R\ ResoR HilkdalaGfkenli¥d iSadd o5idk 18R cofpbSh  Chr omat ogr aphy
eluting wth di chyhd oiet RaRELBRXANS N RuBNR: b8y phchybubofra&@Mpound [ 00602] Part
. Pr epar ation Of:fl)methanesulfonamde

N-(6-(5- (2, 4- di 0Xgsorl  Thwpraaudiol BIERIN G5 BPYRFA Ll Rndbbink madiered UT @N- 3-y1) -

2- met hoxyphenyl ) pap etshﬁltexasol?uw..)oﬂg&npamggmmmﬂgmmmoﬁl The product from
Part H (0 027 g’ anle é’éneMd}xeam& p}rasg\gagetmqu»l'ltpdlct'llnﬁleﬂ%@%or pner as EX&ITp' el
Part D to gl ve tlcotan%d 8191 %wereg'il;!i M gd%QaQuoly%_rgiﬂ hpMﬁc:an v&%chppm 3 09 (S 3 H)
325 (s, 3 H 7 Q/(d Y 1H) dd, J=S 82 2 1 Hz, 1H) 7 57

was used_as isolated in the nexts
d. J=l 2 1 Hz, 7 C1H) 7 98 (d, J=S
(82 HZ, lH) 8 08 8] Lﬁ@gmpiﬁmino (LgHﬁSBYk% o]émé%h Spqm )aph%a% JZ_% (dH),/ZS 8(8 HZ,

1H) 1128 (s, | $6r§ qﬁmﬂm ma mgogo%mﬁgn% aearm@dt,n'mggme%faméx,mp(e5 (2, 4- di oxo-1

2 3 4 t et r ahydr T 21VIN, T S1dUE WRICH as rifie 1lca ash chrpomatogra

nEt hoxy 3- (t hi Ophf:f&i” dx | ) ﬁg\é%lgxa to a:):r.lu re, 0 : ::Za::dg r}:o:or:pountngség;{flelff onam de[ 00605]

Part A. Preparatlogsatemthee ﬂi nf 3TBromo- 2

i net hoxyphenyl ) n i% alte f nesul f onani de [ 00606] The product from
g 6%?

Exanp e 38 Part 06 'bH Pri;p enbumgpy?méigé T3"fhe sane manner as
Exanpl e 38 Part I'fe ’8"}“‘“1")"“@’ tRE Y])fle‘hfnrsulfona ide

e product mixture from Part G (0. 039g) d product from Example 28 Part B (0.021 g,

0.077 mmol) were reacted in the same manner as Example 1 Part B for 18 hours giving crude
product which was purified by silica gel flash chromatography eluting with dichloromethane/hexane
to give the title compound.

100602] Part 1. Preparation of N-(6-(5-(2,4-dioxo-1,2,3 4-tetrahydropyrimidin-5-y})-3-(furan-3-yl)-
2-methoxyphenyl)naphthalen-2-yl)methanesulfonamide

[00603] The product from Part H (0.027 g, 0.044 mmol) was reacted in the same manner as
Example 1 Part D to give title compound. 'H NMR (300 MHz, DMSO-d) & ppm 3.09 (s, 3 H) 3.25
(s, 3 H)7.07(d, J/=1.47 Hz, 1 H) 7.42 (dd, /=8.82,2.21 Hz, 1 H) 7.57 (d, /=2.21 Hz, 1 H) 7.69 - 7.89
(m, 5H)7.93 (d, /~8.82 Hz, 1 H) 7.98 (d, /=8.82 Hz, 1 H) 8.08 (s, 1 H) 8.21 (s, 1 H) 10.02 (s, 1 H)
11.23 (d, /=5.88 Hz, ] H) 11.28 (s, 1 H).

[00604] Example 39. Preparation of N-(6-(5-(2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-yl)-2-
methoxy-3-(thiophen-2-yl)phenyl)naphthalen-2-yl)methanesulfonamide
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[00607] Part B. Preparation of

N- (6- ( 3- br ono- 5-i odo- 2- net hoxyphenyl ) napht hal en- 2-yl ) net hane sul f onam de

[ 00608] T™We 2proodwst from Part A (0 094 g, 0 222 mmol ) wasTriSacweesssn t he
sanme nmanner as Exanple 38 Part Gto give the title conpound contam nat ed

wi th an undeterm ned anount of the correspondi ng des-iodo conpound [00609]
Part C. Preparation of

N (6-(3-brono-5-(2,4-di-tert-butoxypynm di n-5-yl)-2-met hoxy

phenyl ) napht hal en- 2-yl ) met hanesul f onam de [ 00610] The product from Part B
(0 051 g, 0 048 mmol - assune 50% i odo anal og) was reacted in the same nmanner
as Exanple 38 Part Hto give the title conpound [00611] Part D. Preparation
of N-(6-(5-(2,4-di-tert-butoxypynm din-5-yl)-2-nethoxy-3-(thiophen-

2-yl ) phenyl ) napht hal en- 2-yl ) met hanesul f onam de [00612] The product from
Part C (0 0281 g, 0 045 mmol) as a solution in 1, 2-dinmethoxyethane ( 1 ni)
was conbined at roomtenperature ig a mcrowave tube with

t hi ophen-2-yl boronic acid (8 0O 1H@ﬁ~HO 063 mmol ), sodium carbonate (0 022
g, 0 206 mmoi ), | r-bls(dl-tertb yJ phosphi no) f errocene pal | adi um di chl opde
(2 37 ng, 0 0036 nnDI) and wat er® (100 nL) The tube was seal ed and sparged
with nitrogen for 5 mnutes, then gas lines were renoved and the vessel
heated in an oil bath at 55 C 3 QDe contents of the tube were
partitioned between ethyl aceta m The aqueous phase was extracted

wi th ethyl acetag&bﬂtthgm)%gkgaﬁ:almJMmghmg MWDg@g % and concentr at ed
in vacuo to give C égm was pur| d y silica gel flash

chr omat ogr aphy elu?anes acet at e/ hexanes to give the title
COITpOUﬂd [00613 06]] t'lgeém «iyl;]om xam 38Pa §&)$ d% Dmmogwasreacedm
N_(6 (5 (2 4- di O)?Smeias}?angle%l’% Ftolglvehmet1lecon§1foun? ? 2 h Oxy- 3-

(t hi ophen- 2- yI)pﬁ@ﬂ@ﬂ?ﬁ%ﬁﬁ?ﬁﬁf@ﬁ6%“VT TREGT Up?dﬁﬁhl eta]'00614] The
product from Par t"T%%* 1 n? | ) mas_reacted in the sanme manner
as Exanple 1 Par t"¢ {8 P?‘i‘“i}@ e <°c°?“tg|°é22 EEhFOEHY " THRMR300 MHz, DMBC-d6) d
ppm 3 08 (s, 3 H)FxgripBPeft§ tosis thpifile compopnd conigpypatcd yith & T%“"‘"S“*“B"g‘ ‘H&e 1 H 7 42 (dd,
728 82, 2 2 1 Hz Xrinefcsiogocompoyidgs (ot 4 1y 7 g5 4 H 810 (s, 1
H 9 90 - 10 20 (%" &y & f1rrgiey @gsoiwv fﬁ@%ﬁ%?“ﬁ?ﬂﬁﬁﬁ@"ﬁ@“ Preparation of
N- (6- (5- (2, 4- di oxtgypreshigleng-yimetpepsioli¥rdr opypmi di n- 5-yl _

(furan-2-yl)-2- né@ﬂ%%?ﬁﬁ%ﬁ?PfW&ﬁWﬂHﬁWéW“ ss{Fe SOrHistoFra P %Fﬂhanide

the same manner as Example 38 Part H to give the title compound.
{00611] Part D. Preparation of N-(6-(5-(2,4-di-tert-butoxypyrimidin-5-y1)-2-methoxy-3-(thiophen-

2-yl)phenyl)naphthalen-2-yl)methanesulfonamide

[00612] The product from Part C (0.0281 g, 0.045 mmol) as a solution in 1,2-dimethoxyethane (1
mL) was combined at room temperature in a microwave tube with thiophen-2-ylboronic acid (8.01
mg, 0.063 mmol), sodium carbonate, (0.022 g, 0.206 mmot), 1,1’-bis(di-tertbutylphosphino)ferrocene
palladium dichloride (2.37 mg, 0.0036 mmol) and water (100 pL). The tube was sealed and sparged
with nitrogen for 5 minutes, then all gas lines were removed and the vessel heated in an oil bath at 55
°C for 18 hours. The contents of the tube were partitioned between ethyl acetate and brine. The
aqueous phase was extracted with ethyl acetate, the organics combined, dried (MgS0O,) and
concentrated in vacuo to give crude product which was purified by silica gel flash chromatography
eluting with ethyl acetate/hexanes to give the title compound.

[00613] Part E. Preparation of N-(6-(5-(2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-yl)-2-methoxy-3-
(thiophen-2-yl)phenyl)naphthalen-2-yl)methanesulfonamide

[00614] The product from Part D (18.8 mg, 0.030 mmol) was reacted in the same manner as
Example 1 Part D to give the title compound. 'H NMR (300 MHz, DMSO-ds) & ppm 3.08 (s, 3 H)
3.25(s,3 H) 7.17 (dd, J/=5.15, 3.68 Hz, | H) 7.42 (dd, J=8.82, 2.21 Hz, | H) 7.56 - 7.82 (m, 4 H) 7.85
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[00616J Part A. Preparation of
N-(6-<5-(2,4-di-tert-butoxypynm di p-5-yl)-3-(furan-2-yl)-2-
met hoxyphwoybiomapisb hal en- 2-yl ) met hanesul f onam de [ 00617 PCThiS2q@oess6a from
Exanple 39 Part C (0 0568 g, 0 090 nmol) and furan-2-ylboronic acid (0 016
g, 0 142 mmol) were reacted in the same manner as Exanple 1 Part C at 55 C
for 18 hours to give crude product which was purified by silica gel flash
chromat ography eluting with ethyl acetate/ hexanes to provide the title
conpound [00618] Part B. Preparation
of N- (6- (5-(2, 4-di oxo-1, 2, 3, 4-tetrahydropy pm din-5-yl)-3-(furan-2-
yl ) - 2- met hoxyphenyl ) napht hal en- 2-yl ) net hanesul f onam de [ 00619] The product
fromPart A (0 049 g, 0 080 nmol) was reacted in the same manner as Exanple
1 Part D giving the title conpound 1H NVR (300 MHz, DVBC-d6) d ppm 3 09 (s,
3 H 330 (s, 3H 666 (dd, J=3 31, 184 Hz, 1 H 7 04 (d, 3 31 Hz, 1H 7
42 (dd, J=S 82, zsoz(mlmmmlmwo o83 sy, 2 1 Hz, 1H) 7 68 - 7 88 (m 4
H 791- 803 é;;,g'igg) i pnega,at(,,ﬁ,m(a(smdlaxpl,zqa%temm;,mmﬂy%17 - 1125 (m 1H)
S, ])2 ﬁi

11 30 ( 1H) [0 ﬁ)na alen E?I)ﬁﬂl@)l;sa&)r’mqg
N-(6-(5-(2, 4-di oxo-1, 2, 3 t et rahygropy pm din- 5 yl)-2- met hoxy- 3-(
y

1-met hyl -1 H pyrazol -4- yI)phenyI n&ghthalen 2-yl ) met hanesul f onam de [ 00621]
Part A. Preparation of N (6-(5-(2l4;
i mi di n-5-yl)-2-methoxy-3-(l -nethyl-
1H pyrazol - 4-yl ) phenyl ) napht hal en
product from Exanple 39 Part 0 ﬁ‘q‘; Q80 mml ) and

1-met hyl - 4- (4, 4,5,5- tetramet hyi> 1°3,3 xéﬂbrolan 2-yl)-1H pyrazole (O
0276 ng, 0 133 nnnl ly\ere r acte6 gp the samenma (rmgszExanple 1 Part Cto
give the title ¢ ”ﬁ% JAE pﬁﬁ'ﬁ‘?@l‘ BEt e@“‘”‘l’-‘f’ é”bﬁré)t’ 5o

N- (6- (5-(2, 4- d|0%ﬁ°?m?“§“’“?e%m'ﬂm“mmm“ mdin-5.y % 2- met hoxy- 3-

(1 - met hyl - 1H—pyr£¥%?13”91%%ﬁ5ﬂ %ﬁ%@%gﬁomm?mnfl i Hmmm“mlfonanlde [ 00624]
The product from 5 “A"rR oA Y " or 7> 1 'T")”&H Pt n the same
manner as Exanpl &&1° °‘|9’5P“t"“°‘|?5h’fh6’as 'é?‘éby i"ﬁ“ée’ “f"f’T"@“"E’?ﬁ?’(ﬁBW&“ ““yH NMR (300 Mz,
DVBO- (Z6) d ppm 3EtREe{s o rraidgyye g coprgen 3.91 (s, 3 H 7 42 (dd, 7=8.82,
2.21 Hzl | H) 7. 81 fartBr Biparsion ofdf(e-5-. w""#é@“ﬂ“‘*ﬂ% WS ) 7.89- 8.02 (m
3 H ) 8.07 (s, 17H f)ethfsypwnﬂtpgha’e"f Y‘iﬂre‘)mg‘f"wde 10.14 (m 1 H) 11.13 - 11.23
(m H) 1 1 27991 Terppy P Guess) «efampsp & wgs »Prparaty on of

N- ( 6- (5 (2, 4- di oXemae 1Farp eningthatie ippett HPRFR PIHET MG pppms .63 1)

3.30 (s, 3 H) 6.66 (dd, /=3.31, 1.84 Hz, 1 H) 7.04 (d, J/=3.31 Hz, 1 H) 7.42 (dd, /=8.82,2.21 Hz, 1 H)
7.53 (d, J/=2.21 Hz, 1 H) 7.68 - 7.88 (m, 4 H) 7.91 - 8.03 (m, 3 H) 8.11 (s, 1 H) 10.03 (s, | H) 11.17 -
11.25 (m, 1 H) [1.30 (s, 1 H).

[00620] Example 41, Preparation of N-(6-(5-(2,4-dioxo-1,2,3,4-tetrahydropyrimidin-S-yl)-2-
methoxy-3-(1-methyl-1H-pyrazol-4-yl)phenyl)naphthalen-2-yl)methanesulfonamide

di-tert- but oxypyr

[00621] Part A. Preparation of N-(6-(5-(2,4-di-tert-butoxypyrimidin-5-yl)-2-methoxy-3-(1-methyl-
1H-pyrazol-4-yl)phenyl)naphthalen-2-yl)methanesulfonamide

[00622] The product from Example 39 Part C (0.050 g, 0.080 mmol) and 1-methyl-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)- 1H-pyrazole (0.0276 mg, 0.133 mmol) were reacted in the same
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met hoxy- 3- (5- net hyl f ur an- 2-yl ) phenyl ) napht hal en- 2- yl ) net hanesul f onam de

[ 00626] Part A. Preparation of

N- ( 6- (5- (Mp2otvHI4Kt - but oxypyri m di n-5-yl) - 2- met hoxy- 3- PETNESRIIPI028560

furan- 2-yl ) phenyl ) napht hal en- 2-yl ) met hanesul f onam de [00627] The product
from Exanple 39 Part C (0.035 g, 0.055 nmmol) and 4, 4,5, 5-tetranet hy!-2-(5-
nmet hyl furan-2-yl)-1 , 3, 2-di oxaborolane ( 15.72 ng, 0.072 nmol) were reacted
in the sane manner as Exanple | Part Cto give the title conmpound. [00628]
Part B. Preparation

of N- (6- (5-(2, 4-di oxo-1, 2, 3, 4-tetrahydropyri m di n-5-yl)-2-nmet hoxy- 3-

(5- et hyl furan-2-yl ) phenyl ) napht hal en- 2-yl ) net hanesul f onam de [ 00629] The
product fromPart A (10 ng, 0.016 mml) was reacted in the same nanner as
Exanple 1 Part Dto give the title conpound. 1H NVR (300 WMHz, DWMSO (Z6) 6
ppm2.38 (s, 3 H 3.08 (s, 3 H 3.29 (s, 3 H 6.27 (d, J=2.21 Hz, 1 H) 6.92
(d, J=2.94 Hz, | L Ludbipie{ Hflcode®e BRompetna2l Hz, 1H) 7.47 (d, 7=2.21 Hz, 1H)
7.71 - 7.81 (M Joodtd) phre $Breparatibhofids-E-Bh-diono- 11 4. Branddpyfirdain-s b Bme@on39 - 10.19 (m |
H 11.12 - 11. 23 (B diDrazokdynyd@yphashmaiet2ilhenantsBA0R0] Exanpl e 43. Preparation of
N- ( 6- (5 (2 4-di O)ﬁIQG 41' ’Igvpigduté'ﬁotneirtrA%ySgrO%Mtﬁol)%lgl':te'amﬁesme)namgras .

met hoxy 3- (t hi OpQ%mple‘?l PM‘JI)t«pgnng}{tl )omp%gthtmlk@&wl%z M&s))q?otpﬂ?s'aﬁ§ fonam de[ 00631)
Part ‘A Prepar at 6l ?%%md Sk el Roxia Nl 9e.[ 94632 The product

from Exanpl e 38 5,8125 T T ;gl,the same manner
as Exanple 37 Par?'rs 8at ﬁxH P 5% nlnu(e!@tﬁ g?@é the'title conpound

[00633] Part B. Breh

xam e 9'1{ aration of N-(6-(5- (2 4-d1 o 1,2,3.4-tetrahy ropynmldm yi)-2

(E)-1-((3- br omp. &< oy yrroldme [00634] The
pr oduct froanartt%y g"ﬁﬁﬂp y”%ﬁﬁ%?% mﬂﬂynied in tetrahydrofuran (5
m.), cooled to O Cin an ice bath/ﬁnd concentrated HC (0 15 nL) was added
The resulting clear yellom/solutﬁonNVas treated dropwi se with NaNO2 (93 ny,
1 35 mol) in 0 3 nL water and t%e resultlng t hi ck sol ution becones clear
t hen opaque again over the course 15 mnutes stirring in the cold To
this mxture was added pyrrol i ‘i 98 3nmmml e) and the m xture was
stirred S mnutes in an ice b”‘h/'h A .ﬁs>mas treated with 100 nlL of
ethyl acetate, washed with water and brine,” dped thS¥ é filtered and
concentrated in VERUJI*T LEFFHY A& HERpp e WS "BHPPMEH! on an | sco 12g
silica cartridge "&r-tOimgrairdem-@rHgrendt at e/ hexane (5%to 50% to give the
title co n‘pO und [ m g]\e ppaqt %om @‘.’"“W%‘b‘éﬁ; (&?3? gb(H)SSCﬁnol) and 4,4,5,5-tetramethyl-2-(5-
(E) - N- ( 6- ( 3- br onre'2 e yhrd3aioBorlps s ttei 0T mmod »epieHeazis ipd “pphigny | )

Example 1 Part C to give the title compound.

[00628] Part B. Preparation of N-(6-(5-(2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-y1)-2-methoxy-3-

(5-methylfuran-2-yl)phenyl)naphthalen-2-yl)methanesulfonamide

[00629] The product from Part A (10 mg, 0.016 mmol) was reacted in the same manner as
Example 1 Part D to give the title compound. 'H NMR (300 MHz, DMSO-ds) 6 ppm 2.38 (s, 3 H)
3.08 (s, 3 H)3.29 (s, 3 H) 6.27 (d, J/=2.21 Hz, 1 H) 6.92 (d, J=2.94 Hz, | H) 7.42 (dd, J=8.82, 2.21
Hz 1 H)7.47(d,/~2.21 Hz, 1 H) 7.71 - 7.81 (m, 3 H) 7.88 - 8.02 (m, 3 H) 8.10 (s, | H) 9.89 - 10.19
(m, 1 H) 11.12-11.23 (m, 1 H) 11.29 (s, 1 H).

[00630) Example 43. Preparation of N-(6-(5-(2,4-dioxo-1,2,3 4-tetrahydropyrimidin-5-y1)-2-
methoxy-3-(thiophen-3-y)pheny)naphthalen-2-yl)methanesulfonamide
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napht hal en- 2-yl ) met hanesul f onam de [ 00636] The product fromPart B (0 107
g, 0 26 nmol) and N-(6-(4,4,5,5-tetranethyl -1, 3, 2-

di oxabor overrefypiidsaapht hal en- 2- yl ) net hanesul f onam de (9PCcEgIS2@028385a00 )
were reacted mthe same manner as Exanple 1 Part B for 17 hours to give the
title conpound [00637] Part D. Preparation of

N- (6- ( 3- br ono- 5-i odo- 2- net hoxyphenyl ) napht hal en- 2-yl ) net hane sul f onam de

[ 00638] The product fromPart C (0 1 g, 0 199 nmol) was dissolved m

1, 2-dichl oroethane (2 nmL.), 12 (50 ng, 0 199 nmol) was added and the
resulting reaction mxture was heated at 80 Cin a sealed tube for 4 hours
The reaction mxture was diluted with 50 nL of dichl oronethane, washed with
30% aqueous Na2S20 and brine, dped (Na2SO4), filtered and concentrated in
vacuo | eaving a residue which was purified on an Isco 12g silica cartridge
eluting with ethyl acetate/ hexane (5%to 80% to give the title conpound

[ 00639] Part E. Preparation of

N-(6-(3-brono-5-(2,4-di-tert- butg&#& rimdin-5-yl)-2-nmethoxy
phenyl ) napht hal en- 2-yl ) net hapesul fgham de[ 00640] The product from Part D
(23 ng, 0 043mml e) and 2, 4-di -t2r{- but oxypypni di n-5-yl boronic acid (14
ng, 0 052 mol) were reacted i sanme manner as Exanple 1 Part B for 18

hours to give the title conmpoud [ 906 “aRL F. Preparation of
N-(6-(5-(2, 4- d|-tert butoxypypnldvﬂ 5 218t hoxy- 3- (t hi ophen-
3- yI)phenyI)nath gp%mipegbmm %4%§Q3r@93 [00642] The product from

Part ( 25 tj 632 e ro)uct om g:mmple 38 lpr§g1 nne
wer e reacted in as C for 1 hour,
E&mfle 37 Pa t B tre ux or,90 minutes togve e ti} e compoyn

then heated at 5@ our "t 9 ¢ : de mhrchlmas purified on an
Isco 4g silica carttiac gB s "f"" Wt ﬁm"s“’fl‘h Fnorrare ;Fl”b) yrmL’"terllgne (1%to 3% to
g| ve the title C600634(5 The’ mt‘ @85- ( 2%,ltmmé?waslﬂtssol(\¥)ed mtetrfh?/ rourané%m ), coo

N (6- (5- (2, 4-di ox°8 “Cpn e g g popsp e H U O BY Y ﬁ""?f““‘“ﬁ o F R Xy - 3-

(t hi ophen- 3-yl ) pHEfY ‘r")‘*‘rraberrt‘*ﬂ“étoé‘??“‘%‘§7'")"?Pé"t°ﬁ%wé§’ Elier [00644] The

pr oduct frontParF“ﬁ“?f?”ﬁﬁmmdmﬁTﬁmﬁﬁﬁ1f“Vﬁé“W@ﬁd?%ﬂ““W'tﬁe sane nanner as
Exanpl e 3 Part B“‘tx?j‘e‘(j‘f"t}"éd"t"ﬂﬂ‘“etmt“l‘é3“8‘8%‘l)"tiﬁd‘“’?t‘1*“fNR?FQS "GNz, DVSO- 6) d ppm
3 07 (s, 3 H 3 2% [remxug wigyeas wip 10 mp ¢yt aogategyaes with yateppnd pringygried 5 H 751- 7 70
(m 4 H) 7 72 - -f\la804)j_filt e'drimd oztcer_vted-?n vagug 1eavmg8 reﬂig w(ni,lhwas Ztrrlflg_ﬁonglsta?zg

silica cartrxdge eluting with ethyl acetate/hexane (5% to 50%) to give the title compound.

0 048 |
o] ¥1 mfg)ﬁ% refcte the fame&n g, o e)

[00635] Part C. Preparation of (E)}-N-(6-(3-bromo-2-methoxy-5-(pyrrolidin-1-yldiazenyl)phenyl)
naphthalen-2-yl)methanesulfonamide

[00636] The product from Part B (0.107 g, 0.26 mmol) and N-(6-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)naphthalen-2-y)methanesulfonamide (91 mg, 0.26 mmol) were reacted in the same
manner as Example 1 Part B for 17 hours to give the title compound.

[00637} Part D, Preparation of N-(6-(3-bromo-5-iodo-2-methoxyphenyl)naphthalen-2-yl)methane
sulfonamide

[00638] The product from Part C (0.1 g, 0.199 mmol) was dissolved in 1,2-dichloroethane (2 mL),

I (50 mg, 0.199 mmol) was added and the resulting reaction mixture was heated at 80 °C in a sealed

tube for 4 hours. The reaction mixture was diluted with 50 mL of dichloromethane, washed with 30%
aqueous Na;S,0; and brine, dried (Na,SO,), filtered and concentrated in vacuo leaving a residue
which was purified on an Isco 12g silica cartridge eluting with ethyl acetate/hexane (5% to 80%) to
give the title compound.

[00639] Part E. Preparation of N-(6-(3-bromo-5-(2,4-di-tert-butoxypyrimidin-5-y1)-2-methoxy
phenyh)naphthalen-2-yl)methanesulfonamide
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(s, 1H) 10 02 (s, 1 H 11 28 (s, 1H) [00645] Exanple 44. Preparation

of NN ((6-(5-(2, 4-di oxo-1, 2, 3,4-tetrahydropy pm di n-5-yl)-2-

met hoxy- wW02eretigbf ur an- 2- yl ) phenyl ) - 1H nden- 3- yl ) net hypCrrastéanessad f onam d
e [00646] Part A. Preparation of (E)-I

- ((3-brono- 4- net hoxy- 5- (5-net hyl furan-2-yl ) phenyl ) di azenyl ) pyrrohdi ne

[ 00647] 1-((3-Brono-5-iodo 4-nethoxyphenyl)di azenyl)pyrrolidine (0 15 g, O
366 mmol ) and
4,4,5,5-tetranet hyl - 2- (5-met hyl furan-2-yl)-1, 3, 2-di oxaborol ane (0 076 g, O
366 mMvl ), were reacted in the same manner as Exanple 1 Part B for 18 hours
to give crude product which was purified on an Isco 12g silica cartridge
elutmg with ethyl acetate/hexane (0%to 25% to give the title conpound
[00648] Part B. Preparation of

2- (3- brono- 5-i odo- 2- net hoxyphenyl ) - 5-nmet hyl furan [ 00649] The product from

Part A (0 10 g, %o&?%m&aomma&ﬁg@mmbsaﬁhzum@mslmmmnmner as Exanple 43
Part D using acetQnitifhde odSmPlel G iR GnRGRE MBlanble 1 RBrs f Or 2 hours to
gi ve crude produq&mMQ%ﬁQmMgémgurlfled on an Isco 12g silica cartridge
el ut n’g W t h et hy 006@1‘1: %.@J elépt}ﬁ%@fm@6 (g 9 4/91 Ierpbutgxopﬁmdl{i le)ngMlgxy-g t}%phtnl t l €
COITpOUﬂd[ 00680] %fpﬁmﬁ@htﬁ&%&%ﬂﬁéu&
g;n( 3; Ereo[rg-og-sgft tl’)’l np ep éct% aEtXZlat t%({oilﬂlolglznytll dﬂlgﬁfg&l %}acxi(\’) ‘ﬂm mlt )er taﬁgt ?)ﬁgpy
pr OdUCt fr om ExafTQ mg lﬁée:::aiv:;t:sés e:hwzé u:tﬁ:‘onglscong:fhaéjjf)g::%i%\thr eaCt ed I n the
sane nenner as Ex%] Lqﬂ é (9wth i our§ to give crude product which

oromethane 3%, oglvet e 1tlec

Was purl/ LI ed on 664 anonoh&(?(S 8@& x012(3'9-tet1ahy ropynri;nrgn S\M) %jme oq %5|21 P D
acetate . exanfe ( thop'lena yl)p enyl) aphtLaQn g‘)meganesu onam1de e COITpOUﬂ art

E[ epgr at5| 02 2 d |0t0644I] Theﬁro uctfrom PartF (12 00]9gnmol W, refted m ﬁme manneé Qz ple th |
f (( ( ( I -3 aert give th ttl or§)¥ d[ HNM%H)O[V( fh%s%-d)r? pm3]07( 31—% (a3rre y

ur an- 2-yl ) phenyl cﬁﬁ%L%ggﬁ - '5°%ﬁﬁ q;éﬂ§n§b7wf8m( nde [00653] The
product from Par %L 7 ) "
N-((6-(4,4,5,5-t &' ManEchy? Y £3 - di oxa

bor ol an- 2- yI ) - 1H"44¥ eme= 4 e??ﬁ‘ﬂfy’ffﬁéﬁf&ﬁééb“ﬂ"ﬂﬁ’&ﬁﬁm&@ 0" 028 g, 0 079 mol)
were reacted in tHESERERENRET L BEAR TP for 2 5 hours to give
crude product which was pupfied on an Isco QQ,Slllca cartridge elutng with
ethyl acetate/hexane (0%to 209 , to give thantitle conpound [00654] Part E.

Preparati on of
OT d| n-5-yl)-2-met hoxy-

N-((6-(5-(2,4-dioxo-1,2,3,4-tetn
3- (5- net hyl f ur an- 2- yI)phenyI) 1Hi c),3 yl)nethyl)nethanesulfonanide

[00646] Part A. Preparation of (E)-1-((3-bromo-4-methoxy-5-(5-methylfuran-2-yt)phenyl)
diazenyl)pyrrolidine

[00647] 1-((3-Bromo-5-iodo-4-methoxyphenyl)diazenyl)pyrrolidine (0.15 g, 0.366 mmol) and
4.4,5,5-tetramethyl-2-(5-methylfuran-2-yl)-1,3,2-dioxaborolane (0.076 g, 0.366 mmol), were reacted
in the same manner as Example 1 Part B for 18 hours to give crude product which was purified on an
Isco 12g silica cartridge eluting with ethy] acetaterhexane (0% to 25%) to give the title compound.
[00648] Part B. Preparation of 2-(3-bromo-5-iodo-2-methoxyphenyl)-5-methylfuran

[00649] The product from Part A (0.10 g, 0.275 mmol) was reacted in the same manner as
Example 43 Part D using acetonitrile as solvent and heating at 100 °C for 2 hours to give crude
product which was purified on an Isco 12g silica cartridge eluting with ethyl acetate/hexane (0% to

10%) to give the title compound.
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[ 00655] The product fromPart D (0 015 g, 0 024 mmol) was reacted in the
sanme manner as Exanple 3 Part B to give the title conmpound 1HNVR (300 MHz,
DVS(- d6)wo 2ppmi4388 (s, 3 H 2 96 (s, 3 H 3 29 (s, 3 PrTAS4M0(28562 H) 4
19 (d, =4 78 Hz, 2 H 6 26 (d, 7=2 94 Hz, 1H 6 56 (s, 1H 6 90 (d, 7=3 3l
Hz, 1H) 7 38 (d, 7=2 2 1 Hz, 1H) 7 50 (t, 7=6 07 Hz, 1H) 7 58 (d, 7=1 10
Hz, 2 H 7 74 (d, J=9 56 Hz, 2 H 7 86 (d, 7=2 2 1 Hz, 1H) I | 16 (s, 1H)
11 27 (s, 1 H) [00656] Exanple 45. Preparation of

(E)-N -((3" -tert-butyl-5-(2-(I,I-dioxidoisothiazolidin-2-yl))-

2' met hoxybi phenyl - 4-yl ) net hyl ene) met hanesul f onyl hydr azi de [ 00657] Part A
Preparation of tert-butyl 3-bronop-5-tert-butyl 4-nmethoxyphenyl carbamate

[ 00658] To a flask contai ni ng

N- (3-bronmo-5-tert-butyl - 4- met hoxyphenyl )acetamde (2 2 g, 7 33 mmol) was
added 6N HO (24 4 nlL, 147 mml) and the solution was heated at reflux for
2 hours The cool %s«ﬁ%&'& Ip QYRS ARSI G ATy kb Yy ndnB 4 SRE.Ur at ed NaHCOB3
sol ution, extracted with ethyl acetate , the organic extracts combined,
washed wi th bri n%ﬂ651qf¥ie%gduc(m2§%)045gf()lllthn%r)ggh ahd GPRGERIskaled 1N vacuo to
give a residue WGH WaS LSS Y Eurk Rk SeL ARG sl £ 36 6 ML) and

dl - t ert bUt yl dl Cadl;proguc wklt:%wépugﬁetﬁZanHJU!gmﬁ:aclnnEMlmZm%%acmqgge and ref | uxed for 3
hours, cool ed an 00 Oloyent. o GIRYEG, 1 N vacuo to give crude product whi ch was
purl fl ed by SI | I J l;]Preparalono (8%t4919er nrgclln%%lgrymemgx 0 et hyl

acet at e/ hexane t(;)ur XS ny) ,g:m}m N oYo) e;mesdfn“jd Part epar ation of

2- (3 bromo-5-te ﬁ t duct om rt%)§0y ‘F' ‘jﬁjl SLPI\;(Q tetrame!hy] ?32 1b1 dl OXI de

[ 00660] TO a SOl anesu, naml e mmO W in the
E‘B"'&"ﬂ{ md"“ é e;tr|1F (02 ]) Lo ﬂfga) and stlrrlng

di chl or onet hane
aIne manner Example l P rtC or2 5 ours to ve rude ro uct Wth was u 1e
i renoved in vacuo

was cont I nued at ica rprtnf:%mne I;v1th eth a.cetate ex.ane( %to 0 )to v the 1t1e compo
and the crude pro ‘H cf SSOlV a;t gx/saturat ed NaHCO .
acted with ethyl

The phases wer e é00654é£l:af.urttE§rep:at1$c:fHNﬁ;g 5é214 d1§<012§4§ﬁa roé ru'mdm5§

acetate, the or gaﬁ5 9 PACTY WA e WE S Ed™ W T “br i ne, dr| ed (Na2SO%),
filtered and coné"&ﬁst' Té‘ft"‘@?ﬂ“f"’ﬁ“"gé()‘)ggOgé'ﬁméﬁaé’ea“’ﬁ'"g” “FRES added fol | owed by
pyridine (0.37 niE=mge3griiisivghe dhymeent HNYR G IMB %{‘??8”"”15"%?’1‘%?{?!? chl oride (0.15
mL, 1.2 nmol) and®$t3% 1% fgORES Eoht P AGEH= &0 S 1'§om’t Erperdt iPe for 6 hours.
Sol vent was renmoV&¢ 17! Waldo® @rid?'theMéGde ' thed i W8 Hpifaced under vacuum
for 1 hour, 2 Af REGH 8" i GE2mbpl P IMas ! RYdEd' nd t he sol uti on was heat ed
at 45 C for 18 hd¥ss ExrHeseerist! ©OT-GHrgm - was dPitie®eridr e H20, extract ed
wi th et hyl acet at@toptipeenhgeshieomsterrigety=ifer e washed with brine, dried
(Na2S04) | \NHSOZCHs

P
X

X

N

[00657] Part A. Preparation of tert-butyl 3-bromo-5-tert-butyl 4-methoxyphenylcarbamate
[00658] To a flask containing N-(3-bromo-5-tert-butyl-4-methoxyphenyl)acetamide (2.2 g, 7.33
mmol) was added 6 N HC1 (24.4 mL, 147 mmol) and the solution was heated at reflux for 2 hours.
The cooled solution was basified carefully with saturated NaHCO; solution, extracted with ethyl
acetate , the organic extracts combined, washed with brine, dried (N2,SQy), filtered and concentrated
in vacuo to give a residue which was dissolved in tetrahydrofuran (36.6 mL) and di-tert-butyl
dicarbonate (1.87 mL, 8.1 mmol) was added and refluxed for 3 hours, cooled and solvent removed in
vacuo to give crude product which was purified by silica gel flash chromatography eluting with 30%

ethyl acetate/hexane to give the title compound.
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filtered and concentrated in vacuo to give crude product which was purified
by silica gel flash chromatography eluting with 25% et hyl acetate/ hexane to
gi ve t he wothm/aosspound. [ 00661] Part C. Preparation of PCT/US2010/028560

3" -tert-butyl-5-(2-(1,I-dioxidoisothiazolidin-2-yl))-2"-nethoxy

bi phenyl - 4- car bal dehyde [00662] To a m crowave tube containing ethanol ( 1
m.) and toluene ( 1 nL) was added product fromPart B (65 ng, 0.1 8 mmol),
4-f ornyl phenyl boronic acid (35 ng, 0.23 muol), and 1Af Na2CO (0.18 nmi, 0.18
mmol ) and the solution was de-gassed with N2 for 15m nutes.

| ,1"-Bi s(di phenyl phosphino)ferrocene-palladiun(lIl)dichloride

di chl oronet hane conplex (7.3 ng, 9 mol) was added and the sol ution was
de-gassed another 5 mnutes, the tube sealed and heated in the m crowave at
100 C for 30 mnutes, cooled and diluted with 1:1 ethyl acetate/H 20 and
filtered through di atomaceous earth. The phases were separated and the
aqueous phase WaSeedsf {28 bSHailiofolb oRhd BB LB kAL BenyfisiBaoi-0aNI C extracts were
washed with bring,.dried (Na2SO4), filtered and concentrated in vacuo to
grve the title CW%&LolutanQ Qtﬁgiom P@trAt(Mng 1?&&9@&@1&&&&&&) was

( E) N - ((3 -tert aQé&LMulomaénc ac(d m(,) and lstxmgglwg)éolmgﬂd aﬁ&L er'lpamlfot ldlbunsolZentyl ))

SOl Utl on Of the Q{C asswerespLannfggEeoughag%éexmedwﬁetﬂy% MJ) ilcn met han0| (0 S ITL)
was added met hane ?é:ts »ferewasT.l hrbgn% Idn& aS ) Em’and oncenlgatemrgcuo) BenzenL(QS r apl d stirri ng

Af ter Stl r rl ng at L)wasadde fo]owedby ri eHETm 4 lg o§ 3c§oro mpv@ﬁsu]&slwy&d I'n vacuo, and
t he crude product %/vaLSIme0 pende and the

resulting soltd il FeciE by ?%:fufw:"eif":':f:z“%i:,‘:éi“:‘“S Wity gy, 1
(300 IVHZ DI\/SO( wdlaxggrqit s tn Heate at Cfor 09 (S 3 H)
3.21 (S’ 3 H) 3 (exttact;' ﬁel swer wn brned d ZSX% H) 7.02 (d
J=2.57 Hz, ﬁ diand th’ mvacu t01 crude rduc h hw unlc swagel Hz, H) 7.7
(d, J=8.46 Hz ,?‘ I & jl% g cy Hﬁ [Bb665] Exanpl e 46.
Preparation of N-g %r”fly“tf'g"bﬁ o"I'y iy ’°gv“ "::c"m"dm sot hj azol i di n-2-yl))-2-
met hoxypheny! ) napht hal ef Prep?"“"’"l" *HETI: d' Sham der 866686

N-(6-(3-tert-but y'f’h-e"?)-“]{“?] P -d| OXI d0| sot h| azol i din-2- ‘}/{03%1 2- met hoxyphenyl ) n
apht hal ene- 2- yI Y& HANELUT HSHaRr B B bR e P FRe ™y Wa“ddud’ rom Exanpl e 45
Part B (52 ng, O "%HHEI" " Sae N B Py g s f“é??&ﬁ"@t NasCOs

1, 3, 2- di oxabor ol é‘H*"z“yF THABHIE RABRE D5 T”?‘H*é‘fﬁ'&‘?’l‘@ hll?i‘:f‘%l‘i‘éﬁﬂ de (64 8 my, 0 19

mol ) wer e react élasp}isho) errocene-| palladlum(ll)dlchlondc dichloromethane complex (7.3 mg, 9 mmol) was added

and the solution was de-gassed another 5 minutes, the tube sealed and heated in the microwave at 100

ut nw sdll ed

wit] et lac taet orgamc

°C for 30 minutes, cooled and diluted with 1:1 ethyl acetate/H,O and filtered through diatomaceous
earth. The phases were separated and the aqueous phase was extracted with ethyl acetate, the organic
extracts were washed with brine, dried (Na,S0,), filtered and concentrated in vacuo to give the title
compound.
[00663] Part D. Preparation of (E)-N’-((3°-tert-butyl-5’-(2-(1,1-dioxidoisothiazolidin-2-yl))-
2’methoxybiphenyl-4-yl)methylene)methanesulfonylhydrazide
[00664] To a solution of the product from Part C (45 mg, 0.12 mmol) in methanol (0.5 mL) was
added methanesulfonohydrazide (13 mg, 0.12 mmol) with rapid stirring. After stirring at 35 °C for 1
hour, the solvent was removed in vacuo, and the crude product was suspended in diethyl ether,
filtered, and the resulting solid collected by filtration to give the title compound. 'H NMR (300 MHz,
DMSO-ds) & ppm 1.39 (s, 9 H) 2.31-2.45 (m, 2 H), 3.09 (s, 3 H), 3.21 (s, 3 H), 3.48 (1, /=7.54 Hz, 2
H), 3.76 (t, /=6.43 Hz, 2 H), 7.02 (d, /=2.57 Hz, | H), 7.18 (d, /=2.94 Hz, 1 H), 7.58 (d, J=8.46 Hz, 2
H), 7.77 (d, J/=8.46 Hz, 2 H), 8.05 (s, 1 H), [ 1.11 (5, 1 H).
[00665] Example 46. Preparation of N-(6-(3-tert-butyl-5-(2-(1,1-dioxidoisothiazolidin-2-y1))-2-
methoxyphenyl)naphthalene-2-yl)methanesulfonamide
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the sane manner as Exanple 43 Part C to give crude product which was
purified by silica gel flash chromatography elutng wth ethyl

acet at e/ weanw/(120% to 30% to give the title conmpound PHTNSR10BF6WHZ,
DVMSO-d6) d ppm14 1 (s, 9 H), 2 30-2 45 (m 2 H, 308 (s, 3 H, 318 (s, 3
H, 349 (t, J=I 54 Hz, 2 H, 3 77 (t, 7=6 62 Hz, 2 H), 7 15 (dd, 7=29 78,
2 57 Hz, 2 H, 7 42 (dd, 7=8 64, 2 02 Hz, 1H), 7 61-7 76 (m 2 H), 7 86-8
04 (m 3 H, 10 03 (s, 1H) [00668] Exanple 47. Preparation of
N-(3-tert-butyl-4-net hoxy-5-(6-(nmethyl sul fonam do)

napht hal en- 2-yl ) phenyl ) acet am de [ 00669]

N-(3-tert-butyl -4-nmet hoxy-5-(6-(nethyl sul fonam do) napht hal en- 2-yl ) phenyl ) ac
etam de [00670] N-(3-brono-5-tert-butyl-4-methoxyphenyl)acetam de (24 ng, O
08 nmmol) and N-(6-

(4,4,5,5-tetranet hyl - 1, 3, 2- di oxabor ol an- 2-yl ) napht hal ene- 2-yl ) met hanesul f on
am de (64 ng, 0 18 mol ), wer e reacted in the same manner as Exanple 43
Part C, heating in an oil bat G TeNHEBCHhours to gi ve crude product
whi ch was purified on an |sco.Hg-sj acartridge elutng with 5%

met hanol / chl oroformto give the | e compound 1H NWVR (300 MHz, DMSQA) d
ppm1 39 (s, 9 H, 202 (s, 3 H), 306 (s, 3H, 316 (s, 3 H, 7 34-7 76
(m 5H, 784800 (m 3 H, 979 (s, 1H) [00671] Exanple 48. Preparation
of 5-( 3- br ono- 4- needsdn Owye-br-full-s i 1IdiBtdoRBEdIgr2 )y pRedmydpaynapmaedene- 2, 4( 1

H, 3H) - di one[ 0067 ZijmetRaekutionafide Pr epar ati on of 4-iodo-2-(tpfluoronethyl)phenol

[ 00673] A sol uti quasefrnedrodudt ok lEtsBme@s il by g o @@bD) afa k G-y 5.5-@raethy MOl ) I N

met hanol (125 )3 8dioxabod @ty hrephiae-ad)iidineesWansnid Gaat e d mmhivie rs@dh um hydr oxi de (13
87 g, 93 Mol ) anREsafininhef Lxdanpi@isipdre RAQROGL REUSIch MR Quritid by tilkz@ flaw@S cool ed i n an
ice bath and sodickuadeabei Ry witethD Bete exadedooBBDIo)0 WIS iRddBe. pomki onw se fol | owed
by the addition @b YuSQgs iy PRCHL-0F inl2@), {084 3 Hls,18 130, 300l ) dr opwi se,

di vidi ng these reagent s, izt Ls3uidas,b.is Qi s20ad)ehy addi, Ag & hea2sequenti al |y over
30 minutes The sl ufhiQ MWas uf e adimshed 0 pH 1 by dropw se addition of

concentrated hydnged! QRGe ACkHRNEh PO nkddl. 06 R, Aftondil§ Product was
extracted into etnlg,th,e,,gﬁgge@ EsmdOncentrated in vacuo and purified by silica

gel flash chronatography elutng with et yINHgg@;,ate/ hexane (0%to 5% to
give the title conpound [00674 @‘, epar ation of

2- br ono- 4-i odo- 6- (t pfl uororre el 00675] A solution of the product
fromPart A (15 9 g, 55 2 mm otil orof orm (230 nL) at room tenperature
was treated with brom)hydantom 68 g, 30 4 mmol) and stirred for 1 5

hours The
[00669] N-(3-tert-butyl-4-methoxy-5-(6-(methylsulfonamido)naphthalen-2-yl)phenylacetamide
[00670] N-(3-bromo-5-tert-butyl-4-methoxyphenyl)acetamide (24 mg, 0.08 mmol) and N-(6-
(4.,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)naphthalene-2-yl)methanesulfonamide (64 mg, 0.18

mmol), were reacted in the same manner as Example 43 Part C, heating in an oil bath at 90 °C for 18
hours to give crude product which was purified on an Isco 4g silica cartridge eluting with 5%
methanol/chloroform to give the title compound. 'H NMR (300 MHz, DMSO-d,) & ppm 1.39 (s, 9
H), 2.02 (s, 3 H), 3.06 (s, 3 H), 3.16 (s, 3 H), 7.34-7.76 (m, 5 H), 7.84-8.00 (m, 3 H), 9.91 (s, | H).
[00671] Example 48, Preparation of 5-(3-bromo-4-methoxy-5-(trifluoromethyl)phenyl)pyrimidine-
2,4(1H,3H)-dione

OY“ o

HN. = Br
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reaction solution was washed with water, concentrated in vacuo and pupfied
by silica gel flash chromatography elutng with dichl oronet hane/ hexane (50%
tol 00% wo2ginvei43he title conmpound [00676] Part C. Preparatszan/oe560

1- br ono- 5-i odo- 2- met hoxy-3-(t pfl uoronet hyl)benzene [00677] The product
fromPart B (12 12 g, 33 0 nmol) was reacted in the same manner as Exanple
1 Part A at 60 C for 7 hours to give crude product which was purified by
silica gel flash chromatography elutng with ethyl acetate/hexane (0%to

2% to give the title conpound [00678] Part D. Preparation of

5- ( 3- br ono- 4- et hoxy- 5- (t pf | uor onet hyl ) phenyl >2, 4-di -t ert but oxypy pm di ne

[ 00679] The product fromPart C (0 40 g, | 05 mmol) and the product from
Exanpl e 28 [00680] Part B (0 338 g, 1 26 mmol) were reacted in the sane
manner as Exanple 1 Part B to give crude product which was pupfied by
silica gel flash chromatography elutng with ethyl acetate/hexane (2% to 5%

Lo g ye the U1 L1 R 0RBL: b epar ol of O
5- (3- br ono- 4- et Ry - Al bk MOTRRRE0l s PRGN mkd¥o B A8 2, 4(1 H, 3H) - di one
[ 0068 2] A's Ol ut i Qempexg'ﬁre vlas}]rgteuq‘«l;tlpsglmng ﬁydr{fxil:iteghP@{ eroand(sthedQn% 7honggene(Qs 058 mTDl ) in

di chl or onet hane (The;lmxm\)as c@(}ed nr aQ Qemthtalﬁ I;ERGnr l&hew9gg ol) va{s ﬁ@ﬂ pgr%n\y\ée th 4 M HA

di oxane ( l m‘) fo?([wedl%( ﬂQQjH&é of I-ED g)dnﬂ'lrhg&ﬂlogtle (tsﬁ.&qﬂs‘ﬁ@é) dI)JWJ dﬁ/{;h%q'les@n d dried to ve

in

gl
the tltle Conpouneg ;]' ol\lmns(an:éogm%jnzs uenfia og/)-er%m%ueg ]pQJulonwas ! 3 H) 791 (S
1 H) 7 93 (d 7 ég I i‘b g'é é? Z f ichl ctadeand outredmtojﬁ{_rﬁ Tl;l'l 37 (S 2 H)

ad us ed 0 p 3 dropw1sc ddition o conce ﬁ ‘C
[ 0068 3] Exa TTE | 3 prod'uct was ex @E 140 elh cetap concentr in vadilo d2pﬁr1 fed 3 sn]Q:a gg flash
2 3 4-tetra y r OlP(XlRograp w1t e ] ac (e/hexane, (0% to 5%) to g1v?:e tit

rret hoxy-3-(trifi U &4?@“' Onogxm ok mgmt(m Al et matqhanesul f onam de[ 00684]
Part A Prepa aratl O

N-(6 (5 (2 4- dl -ter? Absolltnonofthe%roductf Part (159 5221111 i lhoroform(ZéOmL)atroom

(t pf | uor onet hy| ) tereraturj aslrgafe 1t brolnoh)qnantﬁn&? 3()54mﬁdri§snn i_o 15h01]1: é]'n [00685] A
Sol uti on of the PFEAUAE P Sl B Sarols noee PUstEe B98 B o' 16 mpl ) i n
tol uene ( 1 nil) °'°"‘8°g’e"?yﬁ“““ 1 FOPm AR G ¢ ’t"gi/\‘ia"m?“°'§"ght“ d with

N ( 6 ( 4 4 5 5-te tl 676r[rEPf'arI§]C lPreqaratl(’;) flﬁrom -5 10d02meth0)8-| grlﬂuo?methyl)benzene

yl) napht hal epe- 2 % Th"tpﬁd““fé"guﬂrtf%u12ﬁ133cf'"m NI aghmﬁe"f‘?e fmol ), 1M sodi um
car bonat e sol ut | m IU P?A,A aH;»{ Cfoﬁh(z:atom odugﬁiazhw purified by silica gel flash

t et raki s(t nphenyl° Wﬁ%ﬁwe?ﬁ‘@% NEiRE e iRbie °°‘°2"0""6(5%‘5‘“‘*9“"“‘"@"“0047 mml ), then
nitrogen was bubBP@Y Rt SHEH rhE LB ‘o °6r7 FfgromeeiPh mift'és- bef ore the tube
was seal ed and hé‘é"t‘yéydm‘f“ﬁ 90 C for 2 hours The solution was cool ed, poured
into 0 25 MHO sdPU i Brrhaler PG W | @¢ heyrpduct from Example 28

[00680] Part B (0.338 g, 1.26 mmol) were reacted in the same manner as Example 1 Part B to give
crude product which was purified by silica gel flash chromatography eluting with ethyl acetate/hexane
(2% to 5%) to give the title compound.

[00681] Part E. Preparation of 5-(3-bromo-4-methoxy-5-(trifluoromethyl)phenyl)pyrimidine-
2,4(1H,3H)~dione

[00682} A solution of the product from Part D (0.027 g, 0.058 mmol) in dichloromethane (1 mL) at
room temperature was treated with 4 M HCl in dioxane (1 mL) for 2 hours. The precipitate was
filtered and dried to give the title compound. 'H NMR (300 MHz, DMSO-d,) 8 ppm 3.88 (s, 3 H)
7.91 (s, 1 H) 7.93 (d, J/=2.21 Hz, 1 H) 8.17 (d, /=2.21 Hz, 1 H) 11.37 (s, 2 H).

[00683] Example 49. Preparation of N~(6-(5-(2,4-dioxo-1,2,3 4-tetrahydropyrimidin-5-yl)-2-
methoxy-3-(trifluoromethyl)phenyl)naphthalen-2-yl)methanesulfonamide
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acetate, concentrated in vacuo and purified by silica gel flash
chromat ography eluting wi th nethanol/dichl oronethane (0% to 2% to give the
title compount)/1043686] Part B. Preparation of N - -di oroTIUS2¢101028560
hydr opynm di n- -yl -nethoxy- -
(trifluoronethyl)phenyl)napht hal en-2-yl ) net hanesul f onam de [00687] A
solution of the product fromPart A (0 62 g, 0 10 nmol) was reacted in the
same nmanner as Exanple 2 Part C for 1 hour to give the title conpound 1H
NVR (300 MHz, DMsO-d ) d ppm3 09 (s, 3 H 3 32 (s, 3 H 7 43 (dd,J=8 82, 2
21 H, 1H 774 - 778 (m 2H 791-802(m 5H 813 (s, I H 10 07
(s, ' HH I'l 31 (dd, 7=6 25, 1 10 Hz, 1H) 11 36 (d, J=I 47 Hz, 1H) [00688]
Exanpl e 50. Preparation
of (E)-N-(4-(5-(2,4-dioxo-1, 2, 3,4-tetrahydropyri m din-5-yl)-2-
met hoxy-3- (trifluoronethyl)styryl)phenyl) nmet hanesul fonam de [00689] Part A.
Preparation of (E)-N(4-(5-(2, 4-4i -tert-but(p.xypyri m dm 5-yl ) - 2- net hoxy- 3-
(t pfl uoromet hyl ) styryl ) phenyl PretNranes rﬂ/de [ 00690] A solution of the
product from Exanple 48 Part Dt YR8 9,0” 16°mol ) and (E) - 4-
(et hyl sul fonam do) styryl boronic acig (0 042 g, 0 17 nmol) were reacted in
the sanme manner as Exanple 49 Part A Lo gi ve crude product which was
purified by silica gel flash chrorrafography eluting with
met hanol / di chl or ome4 Hrame PE@9eitoN-(2684R.4-tigr-giowrerinidn & yik2imethog-3conmpound[ 00691] Part
B. Pr epar at i on oOfitrifluoromethyl)phenyl)naphthalen-2-yl)methanesulfonamide
(E)-N-(4-(5-(2, 4-10dsm X0 ehiign2s,th3producttiredt Bxsauliy/d Pa@tm o015 gro.chimfehFr-tojakng (+ @l
met hoxy- 3- (trif | ueeeetsy usdwsiiskdwphanyd.d)sreiben esdkderem de [ 00692] A
sol ution of the pmatidetz-hndamsRattde @oso.16Amoy | M Bduhlatbrpbyionwas reacted in the
sanme manner as BExanplr@onZnddktridniiperphidpddaitio) 0.055gio e ninbienet i t | € conpound 1H
NVR (300 MHz , Dl\/ﬁ@mgd@as bud)lecplﬁﬂgh Be s%on@oﬁ],s mi&teshﬁfore&le &1(/£$ale&ndh®ated70 o 1 - 7 43 (m 4
H) 7 65 (d, 7=8 4(6for|2'iﬂoprs. ﬂe]ﬁl):tion?waﬁooﬂd,;@ﬂdintﬁﬁSﬁH(ﬂ.sollﬂZr;extMtd)imJethﬁg (d, ./-5 88 HZ,
1H) 8 13 (d, 7=1 a&4e, Jﬁ‘Zeptratadl'ﬁ{)vaClQ angﬂrifétﬁy sili&b&)ﬂash chJomaggapl‘@ d],tingZﬁ'ES 88 HZ, 1H) 11 36
(d, 7=1 10 Hz, 1|ﬁ05ma{oﬁmaejhanax‘3&m‘])t@giv’étﬂetitlel?d’mﬁ)ﬁﬁr ation of
N-((6-(5-(2, 4- di Gdder Iparls. Brehaibo@in @1 GHEQINL B MTetGHydbpyamiyf-s)yt-Zenethoxy-3-
met hoxy- 3- (trifl ushaagbipyh )il )dleniehkid hi ophen- 3-yl ) met hyl ) met hanesul fo
nam de [00694] P@fo«fsn AsolB&n@Mﬁr@Ldfr@rﬁm@i (0.62 g, 0.10 mmol) was reacted in the same manner
N- ( ( 6- (5 (2 4-di a;EeJmLIeMQ’KYQMQmeQLtﬂecﬁnp&“d) 'Hgmmgmm&s)ﬁppm
(trifluoromethyl )ghenylhenzeldldbl OPiaR;3s.Y b eh hyl doo i seid, 4-
di met hoxybenzyl ) get hapesi fON AN IL 25, 1.10 Hz 1 Hy 1136 @, 1147 Hz 1 H)

[00688] Example 50. Preparation of (E)-N-(4-(5-(2,4-dioxo-1,2,3,4-tetrahydropyrimidin-5-yl)-2-

methoxy-3-(trifluoromethyl)styryl)phenyl)methanesulfonamide

[00689] Part A. Preparation of (E)-N-(4~(5-(2,4-di-tert-butoxypyrimidin-5-yl)-2-methoxy-3-
(triflucromethyl)styryl)phenyl)methanesulfonamide

[00690] A solution of the product from Example 48 Part D (0.075 g, 0.16 mmol) and (E)-4-
(methylsulfonamido)styry! boronic acid (0.042 g, 0.17 mmol) were reacted in the same manner as
Example 49 Part A to give crude product which was purified by silica gel flash chromatography
eluting with methanol/dichloromethane (0% to 2%) to give the title compound.
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[ 00695] A solution of the product from Exanple 48 Part D (0 095 g, 0 199
nmmol ) and N (2, 4-

di met hoxywerawlfiidde( (6- (4, 4, 5, 5-tetranet hyl - 1, 3, 2- di oxalporalsanod28sk) benzo[ b
] t hi ophen-3- yl) et hyl ) nmet hanesul fonam de (0 113 g, 0 22 mml) were reacted
in the sane manner as Exanple 49 Part A at 85 C to give crude product which
was purified by silica gel flash chromatography eluting with ethyl

acet at e/ hexane (0% to020% to give the title conpound [ 00696] Part B.
Preparation of N-((6-(5-(2, 4-dioxo-1, 2, 3, 4-tetrahydropy

pm di n-5-yl)-2-nmet hoxy-
3-(trifluoronethyl)phenyl)benzo[ b]thi ophen-3-yl)nethyl)nethanesul f onam de

[ 00697] A solution of the product fromPart A (0 97 g, 0 12 mml) was
reacted in the same manner as Exanple 2 Part C for 1 hour to give the title
conpound 1HNWR (300 MHz, DVMSQJ ) d ppm2 95 (s, 3 H 3 32 (s, 3 H 4 45 (d,
/=5 88 HZ 2 H) ?00@14’ l‘(nTtB PerarQloth7 (E)- k]'Zfb(S (;-J-d)oxoz,Z,Ii?,tiQetreﬁlgldpyrinﬂ_ag-S-ﬂ)@; 147 HZ1 1H) 773
(s, 1H) 7 89 (d, nli=d nnkmobsshihenfimbesbbibhice /=4 04, 1 84 Hz, 2 H 8 05 (d,
7=8 46 HZ 1H) 8 03662 (Adsolumzl_f:l:he;ﬂoZuctH&nParl“LM%%]]%aol)(wgreathd—lﬁheélgenm‘ﬂ 1H) 11 36 (S 1
H) [00698] Exarrplas xa 2|e2{’ @EOI?F fﬂehq compmmd 'H NMR (300 MHz, DMSO-d(,)Sppm

N-((6-(2-net hoxy-5 o 4ol 49 45
tetrahydrODYDﬁldlp# ” JAhH Qg%ggégﬁjngp %gﬁ{i“iii )H@n 3-yl) et hyl) me

t hanesul f onam de[ 0
N-((6-(S-(2,4-di t-b t
(trlfluoronethyl)ﬁﬁ%]h ul§§¥%x % %m Egmxlaygnggm mﬁ%s ’f onami de [00700] A
sol ution of the pro’&ugrl ?maﬁ¥¥& i % g, 0 17 mml) and
N ((6-
(4,4,5,5-tetranet hyl -1, 3, 2- dloxahorolan 2-
quonanlde (0 0685 g, 0 182 nﬁ%#y Aas reqe
49 Part A at 60 C for 3 hours tHe.gi gaﬁ
silica gel flash chromatography el wi th ethyl acetate/ hexane (0%to
209 to give the title conpound [00711 Part B. Preparation of
5- (3- (3- (ami nonet hyl ) - 1H i nden- 6- yI)~ 4- net hoxy- 5-
(t pfl uoronet hyl ) poeanyrar p PR@ERichionas-2, 4 dikddpBkyiddrorg-tyeyochl ori de [ 00702] The
product from Par tuifforubhy@BaRngizob o83 ) N-ea di oxane (4 nl) was treated with
4 M HCl in di oXxanr@etpgoedBpenatsumna@m t enperature for 4 hours and concentrated
in vacuo to give (@deg AsbiliénGr e Biajo@tichmpkus el pi0B9s 4 8. 8dmionmadb At €l y 1 n the next
ste P [ 0070 3) Par tdim@oxyﬂarzye-}ﬂ&l;-@j,is@enamglfyl-l,3,2-dioxaborolan-Z-yl)benm[b]thiophen-3-
N- ( ( 6- ( 2-nmeth oxy 'yﬁn'et&yl)me@d@ifdﬂ%ld&“lll jcgﬂ)ﬂyrlln))lj' vzrﬁ Azt in@Xane Lnanne%s Eganéla
t et rahydr opynm diseaha sy divd dultbrbaOsiovatlayeh gy plRan ybnkmokkbgbpden- 3- yl ) net hyl ) net
hanesul f onani de eluting with ethyl acetate/hexane (0% t020%) to give the title compound,
{00696] Part B. Preparation of N-((6-(5-(2,4-dioxo-1,2,3 4-tetrahydropyrimidin-5-yl)-2-methoxy-
3-(trifluoromethyl)phenyl)benzo[b}thiophen-3-yl)methyl)methanesulfonamide

me l)

Ny-lH-inden-3-y|)nethyl)nethanes
ed in the sane manner as Exanpl e
product which was pupfied by

[00697] A solution of the product from Part A (0.97 g, 0.12 mmol) was reacted in the same manner
as Example 2 Part C for | hour to give the title compound. 'H NMR (300 MHz, DMSO-d;) & ppm
2.95 (s, 3 H) 3.32 (s, 3 H) 4.45 (d, J=5.88 Hz, 2 H) 7.64 (t, J/=6.07 Hz, 1 H) 7.70 (dd, /=8.46, 1.47 Hz,
1 H)7.73 (s, 1 H} 7.89 (d, /=2.21 Hz, | H) 7.93 (dd, /~4.04, 1 .84 Hz, 2 H) 8.05 (d, /=8.46 Hz, 1 H)
8.26 (d, /~1.47Hz, 1 H) 11.32 (d, /=5.88 Hz, 1 H) 11.36 (s, 1 H).

[00698] Example 52. Preparation of N-((6-(2-methoxy-5-(1-(methylsulfonyl)-2,4-dioxo-1,2,3,4-
tetrahydropyrimidin-5-y1)-3-(trifiuoromethyl)pheny!)- 1 H-inden-3-yl)methylymethanesulfonamide
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[00704] To a solution of the product of Part B (0 037 g, 0 079 mol ) in
di chl oronethane (3 nL) cooled in an ice bath was added dusopropyl et hyl am ne
(0 055 mwooB2iimsel ) foll owed by mnet hanesul f onyl chl or ipde/UsSe01008s560rL, O
087 mmol ) The ice bath was renoved and the solution was stirred at room
tenperature for 2 hours with no reaction seen Another 0 005 nL of
nmet hanesul fonyl chl ori de was added and the solution was stirred another
lhour The solution was poured into 1M HCl, extracted into ethyl acetate,
concentrated in vacuo and the crude product was pupfied by silica gel flash
chr omat ogr aphy elutng wi th nethanol /di chl oronet hane (0% to 5% to give the
title conpound 1H NMR (300 MHz, DVSO d6 ) d 2 96 (s, 3 H 3 35 (s, 3 H 3
49 (d, J=] 10 Hz, 2 H 3 74 (s, 3 H 4 19 (d, J=4 78 Hz, 2 H 6 59 (s, 1H
750 (t, J=6 07 Hz, 1H 754 - 759 (m 1 H 761-767(m | H 772 (s,
1H 7 79 (s 2 H 801 (s, 1H 12 17 (s, 1H) [00705] HCV Pol ynerase
I nhi bition Assay [00706] Either two-fold sengl dilutions (fractional
i nhi bition assay) or a narrower range of diltions spanning the | C50Cof the
i nhibitor (tight binding assay) af the inhi "t ors were incubated with 20 niM
Tps-A pH 7 4, 2 nM Wnd 2, 1M AP |, I mM ethyl ene di am ne
tetraacetic acid (EDTA), 60 tOg] d 20 to 50 nM D2 1 NS5B (HCV
Strain I B (BK, Genbank accessﬁb?h nu o#b8335, or H77, CGenbank accession
nunber AFO11751)) for 15 minutes at_fQomtenperature. The reaction was
initiated by the addition of 20 vaCTP 20 mM ATP, 1 mM 3H UTP (
10nCi /unol ), 5 nNAP% st & tPerarmNANE-: SHEPYRAPRNERSE) FPHRPDT t or ( RNasi n,
Promega), and al |‘ineaettghepp-tiduadyfrgphrphaeglopmifour s at room t enper at ur e.
Reacti on vol une a8l 5oln of tifiycductfrengfaqmipledd PanR 0 0f0e P Himmeded by t he addition of 1
vol ume of 4 mM serfrienesthy-H3. 230 o Tyl 1g-in@p-3-yypith@m@panesqfonriide CRTA  Af t er
i ncubation for atos eakyes psed prihqrre eegnergExampltfatt & prEPeT ferf bepreo eiviche preci pi t at ed
RNA was capt ur ed plodyct $hich tapprified by sitichgel@sigrhoratos @Ry eBing ith ¢thed peetfelpdnd @pore) in a 96
wel | format. The «f2)% b@rthpiiateevas washed three tinmes with 200 nL each of 2
mM sperm ne, 10 ndeiTrHags. Gleparpibi o8- (Q3-CrimordinBDFlien-camemeBoxt-+ nes wi t h et hanol .
After air-dryi ng,tifB&malyrafyiingnagoi.HidR@dsorint | | | at i on cocktail (Packard)
was added t o eacheomm| ihsproguin thmiPirer (ot dbared) ioPracweLesdeteivned by
scintillation couwatidage hCEBorvakaes nmerrandGalatud at:ado dyhailst Wo- var i abl e
nonl i near regr essnpnd @iguiai« nediaidiintgnearer.uni nhi bi ted control and a fully
i nhi bi ted contr oliwesanpke rioeieiNBiEHaRytsien-Atsmdgummdaad23raxi mum f or the
curve. Ti ght - bi NnAérdAgroRESaY-8)-\Weh@n@eplgn- medaonnithpaen.cerpeunds exhi biting
| C50 val ues | ess dotaanro DsoidiQds tadbabcids a0 537 Otoim@sNa dichiobintdé d hiON assay i n order
to nore pl‘ ECi SE' }éooled in an ice bath was added diisopropylethylamine (0.055 mL, 0.32 mmol) followed by

methanesulfonyl! chloride (0.0068 mL, 0.087 mmol). The ice bath was removed and the solution was

stirred at room temperature for 2 hours with no reaction seen. Another 0.005 uL. of methanesulfonyl
chloride was added and the solution was stirred another | hour. The solution was poured into 1 M
HC], extracted into ethyl acetate, concentrated in vacuo and the crude product was purified by silica
gel flash chromatography eluting with methanol/dichloromethane (0% to 5%) to give the title
compound. 'H NMR (300 MHz, DMSO-d,) 8 2.96 (s, 3 H) 3.35 (s, 3 H) 3.49 (d, /=1.10 Hz, 2 H)
3.74 (s, 3 H) 4.19 (d, J=4.78 Hz, 2 H) 6.59 (s, 1 H) 7.50 (t, /=6.07 Hz, 1 H) 7.54 - 7.59 (m, 1 H) 7.61 -
7.67(m, 1 H)7.72(s, 1 H) 7.79 (5,2 H) 8.01 (s,  H) 12,17 (5, 1 H).

[0070S] HCV Polymerase Inhibition Assay

[00706] Either two-fold serial dilutions (fractional inhibition assay) or a narrower range of dilutions
spanning the 1Cs, of the inhibitor (tight binding assay) of the inhibitors were incubated with 20 mM
Tris-Cl pH 7.4, 2 mM MnCl,, 1 mM dithiothreitol, | mM ethylene diamine tetraacetic acid (EDTA),
60 to 125 uM GTP and 20 to 50 nM A21 NS35B (HCV Strain 1B (BK, Genbank accession number
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nmeasure the 1C 0 values. Retained cpmwere plotted vs. inhibitor
concentration and fit to equation 1 using non-linear regression (ref 1) to
obt ai n t wolCEd1vsbues: Retained cpmeA[sqrt{(IC PCT/US2010/028560

50+l t-E, ) L2+4*]1 C50*Et}- (1 Co0+l,-E1) ] (eqn 1) where A=Vnmax[S]/2(Km+[ S]);

| Motal inhibitor concentration and EMotal active concentration of enzyne.
[00707] Ref. Morrison, J . F. and S. R Stone. 1985. Approaches to the
study and anal ysis of the inhibition of enzynmes by slow and tight-binding
i nhibitors Cooments Mol Cell. Biophys 2: 347- 368. [00708] The sequence of
the tenplate RNA used was: 5' - GGGCGAAUUG GGCCCUCUAG AUGCAUGCUC GAGCGGECCGC
CAGUGUGAUG GAUAUCUGCA GAAUUCGCCC UUGEUGECUC CAUCUUAGCC CUAGUCACGGCUAGCUGUGA
AAGGUCCEUG AGCCGCUUGA CUGCAGAGAG UGCUGAUACU GGCCUCUCUG CAGAUCAAGUC- 3!

[ 00709] When tested by the above nethod, the conpounds of this invention

i nhibit HCV polynerase | A and/or IB The legend in the table belowis as

follows: A - | CSQAS&Q o%“%baﬂﬁaceesmg nulnu'MF(ﬁ 17; %rQS n? nutgatQaJ'rMAApeer 'Thel uM > |1 G0 >

0. 1UM and D - l%Qonwasi'mHle N%dmong} M ﬁ’tZ@KI\Jqu¢Qv{JHIﬁpllotﬁillllmqp()?lOl HCV .

Pol yrrer ase Repl I wgmﬁém)éndﬁp(gp mh-tmp(m%lm %Ln%a)%r“glg@q%megfobgpl icon cell lines
wer e used for Comu,yaa@'m% d,%;,t@ecaegnol, e @% oL neGlich webihilbfofncone derived from
genOt ype la-Hr'7 a 1f10 Oflvolurneo 4m}élspermmemqmlvglem&-bégemlldQ)T@Amlrmc.(ﬂgtprtfg’l ned from Apat h
LLC St LOUI S Néleas Emi uresapoomten%g}atue%epr 1pitate I§A V\ert%ed Irls r%ﬂ' c SUbgenom c

r epl I cons SI m l ar, /Lgtert(l\'hlpporgmggwgl td’l'hefyterp%ie threenmesm 0 999) The genOt ype
la replicon constogzﬁgﬁt coqu@%,ﬂs&lp N?
strain of HCV (l % 0 pL ofz)lcros 1Jt20 scintillati cocktallgl

firefly luciferase

( Neo) S el ect a bl e rvrvg? :{e(teerane cmtlllatlon untlng r](,esaaqxs were calcela eg § a two- vanaae non mear

p r ot eas e, co rrp ri S éresiloﬁ eequa?on usuég{an unm md contro ag)%lg.\{ly Egtg coni:rol’ s%mIPle tp c?' termme
n

d he T
with the second &g T8RS °““'e 'gh{bﬁ e g eﬁggﬁn c°"8°se°°mp°r“'é ion with addition

of adaptive nut ate’l‘h‘(g'ﬁ"?CET'fOl?ﬁ:a"WG Tﬁef"’“‘f&”(ﬁﬁ’ﬁﬁ“ ERd" 825621 “Phe | b- Conl
replicon const r udE* e Feay FEaT oF 37 PRE T Bl rPBE TR 8 cept that the
NS3- NS5B codi ng r“%“@i‘°‘<‘)‘f?“’i/§7é§ss'°a%f”“’éb&'“?“’r%“rﬁ“‘teshe | b-Conl strain, and the

adapti ve nutati ons ake@nefEPPBRBICFI-EI280%- wiRd+BRL04d ) Replicon cell |ines were

mai nt ai ned in DUlREGORR AL 66 inFADL RS R Bk (VEM-&R5T @i ni ng
enzyme.
[00707]| Ref. Morrison, J. F. and S. R. Stone. 1985. Approaches to the study and analysis of the
inhibition of enzymes by slow- and tight-binding inhibitors. Comments Mol. Cell. Biophys. 2: 347-
368.
[00708] 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'
[00709] 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 <0.01uM; B -- 0.1uM > ICs >
0.01uM; C — 1uM = ICs > 0.1uM; and D -- ICsy > 1uM; ND - not determined.

p. eac

% ! r& grived fromthe H77
%1% rygIlconalsohasa

was adde oeac well

Table ICq,

compound la 1b compound la 1b
1 2

@l >

3 4

5 6

> O > O

w g > O

al > »| >
w

7 8

@}

115



10% (v/v) fetal

bovi ne serum (FBS),
streptomycin (Invitrogen),

100 U L penicillin,
and 200 ng/nL 41 8 (lnvitrogen).

100 ng/ nL

[00712] The

i nhi bi t oryoebfoeeai«s6of conpounds on HCV replicati on wer epdEtuseomonesschy
measuring activity of the luciferase reporter gene.

replicon-containing cells were seeded into 96 wel |

5000 cells per well in 100 nL DMEM cont ai ni ng 5% FBS. 16-24 hours |ater,

t he conpounds were diluted in dinethyl

stock in a series of eight half-log dilutions.

Briefly,
pl ates at a density of

sul foxide (DVMSO to generate a 200c

The dilution series was then

further diluted 100-fold in the medium containing 5% FBS. Mediumw th the

i nhi bitor was added to the overni ght cel
100 nL of DMEM with 5% FBS.
presence of human pl asng,

culture plates already containing
In assays nmeasuring inhibitory activity in the
t he medium fromthe overni ght cel

culture plates

was replaced with DNENIcontalnlng 40%)hunan plasna and 5% FBS. The cells

were incubated f

+l~..—,\

O

three—days—inthetissyecul-terefncgbators and were
then lysed for RNA extraction. |For the luciferase assay, 30|nl of Passive
Lysis buffer (Prlomela) las Paddéd tD edch %ell|, afd then X he|pl ates were
i ncubated for 15m nuotes|w d rockiang tjo Tyse theacel|[s. BLuciferin solution
(50 to 100 nl, Prergga)was adtgedo—egachweHt—agnd—ueiferase activity was
measured with a Victor |1 |um noneter |(Perkin-Elner)| The percent inhibition
of HCV RNA replilcat f"on was “cal ¢ul at ed |t oi *each c8npound "cong¢entration and
the ECQ\ 0 val ue was patcotatoed UST g nant 1fear| 1 egressi om cufve fitting to
t he 4-paraneter lnnlcfl" eqyaLLgnjﬁnd_LlaﬁhEad Prism4 software. [00713]

T . I

When tested by the dbove met hod, the gonpounds of this inveftion inhibit
HCV pol ynmerase 1A ard/ of I B. The I®gend i thie t&ble|beldow is as follows: A
- EC50 < 0.01 By Ot >TECSO >0 6 vt Cg=—tmvis=EB¢5 > 0.1 MM and
D- EC50 > 1 nMLND - npt detenmned (Table ECS0[00714] AII r ef erences
(pat ent and non-|pat &nt) ci ted above arle iﬁcorporated by “reference into this
pat ent applicatilon. 2The| di :cussi one of [thowe rlefeBences iBs 1 Nt ended nerely
to summari ze theasgertirong age—bytheirauthorg—No—agm-ssion is nade
that any reference (or a portion of ay reference) is|relevant prior art (or
prior art at alll). Rppl|carts nesetve |the*right tto chal I%nge the accuracy
and pertinence of Uhe c[Ted refferences. WBsCLATM 81, A cammpoyind or salt
t her eof , wherei nt—-+ n 5 % n 5

39 A A 40 A A

41 C C 42 A B

43 A A 44 B B

45 C C 46 B B

47 C D 438 D D

49 A B 50 B B

51 A B 52 B B

[00710] HCV Polymerase Replicon Assay

[00711]) Two stable subgenomic replicon cell lines were used for compound characterization in celt

culture: one derived from genotype 1a-H77 and one derived from genotype 1b-Conl1 (obtained from

Apath, LLC, St. Louis, MO). All replicon constructs were bicistronic subgenomic replicons similar to

those described by SCIENCE 285:110-3(1999). The genotype 1a replicon construct contains
NS3-NS5B coding region derived from the H77 strain of HCV (1a-H77) (J. VIROL. 77:3181-90

(2003)). The replicon also has a firefly luciferase reporter and a neomycin phosphotransferase (Neo)
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t he conpound corresponds in structure to formula (I): RL is selected from
the group consisting of: heteroaryl carbonyl; is selected fromthe group
consi sti nyoabiwgiimgbe car bon-carbon bond and doubl e car bentarsban/oksssd; R5,
R6, R8, R', R12, R13, and R14 are independently selected fromthe group
consi sting of hydrogen, nethyl, and nitrogen-protecting group; R7 is

sel ected fromthe group consisting of hydrogen and nethyl; RO is halo; R b
is halo; nis selected fromthe group consisting of 1, 2, and 3; R s is
selected fromthe group consisting of hydrogen, am no, and
nitrogen-protecting group substituted amno; mis selected fromthe group
consisting of 0, 1, 2, and 3; R16 is selected fromthe group consisting of
hydrogen, aryl, alkyl, and al kyl oxycarbonyl; R2 is selected fromthe group
consi sting of halo, alkyl, alkenyl, alkynyl, nitro, cyano, azido, alkyloxy,
al kenyl oxy, al kynyl oxy, am no, am nocarbonyl, am nosul fonyl, alkyl sul fonyl,
carbocycl yl, and JA@her S YifeleYh coaidpREh Slbpllited fy B rMbIR prdddE, RRprise@PAsNOCar bonyl , and
am nosul fonyl  opt.iQnake bt SiicsdBsbel, dikkhbndMsod bontaibink o \ANBssiLainf WO SUbST t uent s
i ndependent |y sel gt.8dufid A4 Sunlh@BRc KANR kShok DPs0f. @ K¥h, al kenyl,

al kynyl, and al kydsp/loR0Y kencb odi 2 e, SHPREA: S HKEE S R s t 0GEL hET Wi th the
am no nitrogen, f,0rMAxSLAM G BRRLRLACKELYE n@NdsLR) the al kyl,

al kenyl, al kynyl g 8l K\ e maflids bR Yoo BHIN DNen B! KY! sul fonyl,

Opt I Onal l y are qu/ﬁl'l‘}) &t&‘l‘&o@ngser\{l\él &]ﬂ), QQG/mlpprénicmRHO@mganéykoh cﬁilgnagogen),l ndepend_ent l y

sel ected from the ,gbQup 6PRSLaL! Ng of halo, oxo, nitro, cyano, azido,
hydroxy, am no, altyh0x ¥ iﬂus (PR Bl koncn SALPREN A Y hasai 0 D€t €T OCYCI YT,
wherein: the ani chvitp op &elluglgr% eryrterlge§e. §r|lél y,sretpl!cotn-yogtaemgg ce S\;vere:seeded into 96 well

plates at a density of 5000 cells per well in 100 uL. DMEM containing 5% FBS. 16-24 hours later, the
compounds were diluted in dimethyl sulfoxide (DMSO) to generate a 200x stock in a series of eight
half-log dilutions. The dilution series was then further diluted 100-fold in the medium containing 5%
FBS. Medium with the inhibitor was added to the overnight cell culture plates already containing 100
uL of DMEM with 5% FBS. In assays measuring inhibitory activity in the presence of human
plasma, the medium from the overnight cell culture plates was replaced with DMEM containing 40%
human plasma and 5% FBS. The cells were incubated for three days in the tissue culture incubators
and were then lysed for RNA extraction. For the luciferase assay, 30 pL of Passive Lysis buffer
(Promega) was added to each well, and then the plates were incubated for 15minutes with rocking to
lyse the cells. Luciferin solution (50 to 100 pL, Promega) was added to each well, and luciferase
activity was measured with a Victor I luminometer (Perkin-Elmer). The percent inhibition of HCV
RNA replication was calculated for each compound concentration and the ECs, value was calculated
using nonlinear regression curve fitting to the 4-parameter logistic equation and GraphPad Prism 4
software.

|00713] 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 -- ECs <0.01 uM; B -- 0.1 pM > ECq
>0.01 uM; C—1pM = ECsp> 0.1 pM; and D -- ECsp > 1 pM; ND — not determined.

Table ECse
compound 1a 1b compound la 1b
1 ND ND 2 B A
3 A A 4 A A
5 D D 6 C A
7 B A 8 C B
9 A A 10 C D
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(1) one or two substituents independently selected fromthe group

consi sting of alkyl, al

kenyl ,

al kyl oxyocaohorwiii43ear bocycl yl

het er ocycl yl al kyl ,
ni trogen,
het er ocycl yl

al kynyl , hal o,
trinmethylsilyl,

0Xo,

nitro,
car bocycl yl,

optionally is substituted wth:
sel ected fromthe group consisting of alkyl,

al kyl car bonyl ,

al kyl sul f onyl

al kynyl ,

al kyl car bonyl ,

het er ocycl yl ,

forma single-ring heterocyclyl,
optionally are substituted with up to three substituents
i ndependently selected fromthe group consisting of alkyl,
cyano,

azi do,
and heterocyclyl,

or (2) two substituents that,

hydr

al kyl sul fonyl

car bocycl ylralrkigko10mae8560

together with the am no
and (c) the carbocyclyl

and

al kenyl ,
oxy, am no, alkyl oxy,
wherein: the am no

(1) one or two substituents independently
al kynyl ,

al kyl oxycar bonyl ,

al kenyl

car bocycl yl,

het er ocycl yl ,

carbocyclyl al kyl, andheterocyclylal kyl, or (2) two substituents that,

t oget her wi t h t he—amnorni-t+ogen—Forma stragre-+ingrheterocyclyl; R3 is
sel ected fromthe gloup| coMi stind of hydfogen, fivdrpxyS alkyl, al kenyl,
al kynyl , al kyl oxy, al kenyl oxy, |al kynylioxyis allkyl sul f pnyleoxy, am no,
car bocycl yl sul f gyt Xy, [ haloal Kyl spifanyl @Xy,[ and halo; @as to L and R4: L
is a bond, and R4—is—sel-ectedt+romthe—group—conststing of
C$- C6- car bocycl yl , fused 2™ ing c&Pbocycl¥l and ¥used 2™ ing heterocyclyl,
wherei n each such suybst|tugmt optionally Jdbs subsid tufednmi th one or nore
substituents i ndepeqdentty sefected frjomfhe grogp consisting of RE, RF,
RG RH R, R} ,land Rkl or L}lis selected friomthe group consisting of
C(RA)=C(RB), C C, CBO N(RCP, N(RD)IC(O), ¢ C2-al¥yl epe, NCH2O, OCH2,
cycl opropyl -1, 2-leneys CHZN(RBL) , [N(RM CH2, £(OICH2z and CH2C(QO), and R4 is
sel ected from t he—groupconstst ng of 1€5-C6=—carbocyctyt

27 C 28 A A

29 C B 30 C B

31 ND ND 32 ND ND

33 C B 34 C B

35 B A 36 C C

37 C B 38 C B

39 B A 40 C B

41 D D 42 B A

43 C B 44 C B

45 D C 46 C B

47 D C 48 D D

49 B A 50 C B

51 C B 52 C A

Bk ok ok ok ok ok ok k%

[00714) All references (patent and non-patent) cited above are incorporated by reference into this

patent application. The discussion of those references is intended merely to summarize the assertions

made by their authors. No admission is made that any reference (or a portion of ay reference) is

relevant prior art (or prior art at all). Applicants reserve the right to challenge the accuracy and

pertinence of the cited references.
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and 5-6-nenbered heterocyclyl, wherein each such substituent optionally is
substituted with one or nore substituents independently selected fromthe
group comnspanimgiest RE, RF, RG RH, Rl, RJ, and Rk ; RAPCRRIS28k/02886a RM ar e
i ndependently sel ected fromthe group consisting of hydrogen, Cl -C6-alkyl,
Cl - C 6-al kyl oxy, C3-C8-cycloal kyl, and hal o, wherein: the G -C6-al kyl
optionally is substituted with one or nore substituents independently

sel ect edykr-amytshe group consisting of carboxy, halo, hydroxy, nitro, oxo,
am no, cyano, al kyl oxycarbonyl, alkyl carbonyl oxy, al kyl oxy, carbocyclyl,

and heterocyqux{mggdﬁgfggggggegig @om the group consisting of hydrogen and
alkyl; RDis selected fromthe group consisting of hydrogen and al kyl; each
RE i s i ndeperitfeitiyid spested *F@ﬁ??hﬁ”ﬁ?ﬁhﬁ’conS|st|ng of halo, nitro,
hydroxy, oxo, carboxy, cyano, am ng; imno, azido, and al dehydo, wherein:
the amno optionally is substituted with one or two substituents

i ndependently selected fromthe grﬁup consi sting of alkyl, alkenyl, and

al kynyl; each RF is independentl seIFcted fromthe group consisting of

al kyl, alkenyl and al kynyl , mhe{fln eachysuch substituent optionally is
substituted with one or nore sub 'ktvéﬁts |ndependently selected fromthe
group consisting of carboxy, hydroxy, halo am no, imno, nitro, azido,

0Xxo, aninosulfonyl aIkyIsquonyI Ral kyl oxycan:bonyl , al kenyl oxycar bonyl ,

al kynyl oxycar bony g Icarbpn lOXX alkenylcarbonyloxy,
aIkynylcarbonylb&y“m“1kyfbx?“’% ®&H§ioxy, al kynyl oxy, carbocyclyl,

het erocycl yl, cyano, @nd am nocarbonyl, wherein: the amrino, imno,
anlnosulfonyl anlnocarbo 1, carbocyclyl,,and heterocyclyl optionally are
substituted mntH“@ne*OR L0 substltuents\rndependently§e1ected fromthe
group consi sting of alky1 al kenyl ,i al kyinyl , alkylsu!fony!,

al kenyl sul f onyl , akanyU&ulfonyl ékaIqufonylanlno hydroxy, and

al kyl oxy, wher eisi?  amyno portion of the alﬁylsulfonylaﬁtno gptionally is
substituted with a substituent selected fromthe groupu00n5|st|ng of al kyl,
al kenyl , and
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heteraaryicarbonyl;
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wizr ia sefectad fromnthe group consisting of single carhon-carbon bond and double carhons
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al kynyl; each RGis independently selected fromthe group consisting of
carbocyclyl and heterocyclyl, wherein: each such substituent optionally is
substi t utwo 2eitth143ae or nore substituents i ndependentl! yPseltuseaie2dss0om t he
group consisting of al kyl, alkenyl, alkynyl, carboxy, hydroxy, halo, am no,
nitro, azido, oxo, am nosul fonyl, alkyloxycarbonyl, al kenyl oxycarbonyl,

al kynyl oxycar bonyl , al kyl carbonyl oxy, al kenyl car bonyl oxy,

al kynyl car boryl x> sl ky1 10X ¥ag @F ke nyloxgtnyakkynyexst: goarbosyed o |
heterocyclyl cyano, and anlnocarbonyl, wherein: the am no, anlnosulfonyl
and anlnoéaﬁﬁbﬁV“oﬁFFbﬁ PSS EUBstituted with one or two substituents

i ndependent | yit'selcketeti:f nomthengroup isonsgisstd nghdf al kyl, al kenyl

al kynyl , alkybs%}fonyl al kenyl sul fonyl, and al kynyl sul fonyl; each RHis
|ndependently se ected fromthe group consisting of alkyloxy, alkenyl oxy,
al kynyl oxy, a*kyl§alfonyloxy, al kenyl sul fonyl oxy, and al kynyl sul f onyl oxy,
wher ei n:  each $ugh::8 ubstiLHeRL-OR:onak] ¥ahs substituted with one or nore
substituents |pdependentl sel ect ed fr9n1the rou conglstlnq of carboxy,
hydroxy, hal d% SATHE: TRPRGT OSSP EE 0% &7 8, AL PORGTE ARG T ¥4 8r bonyl |

al kenyl oxyeankanylk: al kynyl oxycarbonyl, al kyl carbonyl oxy,
alkenylcarbonﬁloxy m@LK& Ngg&@qnylogy alk L oxy, al kenyl oxy, al kynyl oxy,
car bocycl yl eterocyc] cyano anlhocarbonyl wherei n: the am no,
anlnosulfonylﬁmand&aﬂ1nmcaﬁbenyhtGpth@héhiv b <sribst FEYtwdeth one or two
substituents gndependent ly .8l &cligd, ff:om fihe agmug\canasa&tl A, Rfasal kyl ,

al kenyl, al kynyl, alkylsulfonyl alﬁen | sul'fo and alkynylsulfonyl each
RL is i ndBpeHdeRtriyrsehasadsF r%mﬂt“ﬁ@*‘yrﬁu “cﬁoﬁé-rbétﬁi%&t*ovrmaﬂ%ywaﬁbony|

al kenyl carhenybyivakkyayl carbonyl , anlnocarbonyl alkyloxycarbonyl
carbocyclylcarbonyl .and\heterogg Qxﬁi\m q\ ?

al kyl carbonyl , al KEAYIEAPHEHT > "SRy aifv fear BonyT §Bf*sﬁa‘Fy B e
substituted with one or nnrﬂ‘&ubsﬁwhﬂenbswuﬂﬁameﬁdenw*yusehec@edpfron1the
group consi sting of carngy

e of adkyl, slkenyd, alkyvoyl and alkorballonyl o

{3y two substituends fial, ogeiiey with the anuno sivogen, form &
-gaﬁ;ag}ﬁs sring hederonyoivi, ard
{b) the albyl stkenyl, albvayl, avioxy, slemyvlowy, allvvnyloyy, and alivisutfonyl,
optionaliy are substiltted with one o mese substituents independently selecied frony the

RO UL JUP'S SO 3 EUE LA R S RO JU IS o et Freevistboute H
group consisting of haly, oxo, riwg, cvane, azide, bydroxy, amine, alhvioxy, rtwethylsilyl,

i FURCRPN TP IR (5 T $od gk Ry a
sarbooyelvl, ared heternoyelyl, whareine

the amine optionally is substituted with:

{1Y opne ar two sobstitvents independently selected from the graap

fnnvl,

aibyis

consisting of alkyl, alkemyd, alky yicarhonyl,

cvearbonyl carbooyolyl, haerooeclyll sarboovelyialiovl and

o subsitfusnty that, together with the amino pitrogen, S g
single-ring heterowyelyl, and

{3 the carbooyelyl and bheterovvely! optionally arve substituted with up o thres

substituents independerily selected from the wroug Faikl, alkenyvi, atkyovl, hale,

R T ot T T e JEUR STORs AP eI o bheweleneas T e IR IR T D LS S [,
DRG, hra, oyane, weid, hydroky, aivdne, allodasy, irmetheisiivl, carbooyelyloand

heterooyelyvl, whersim

he aring optionadly is substituted with:

{1} due o two substituendts independently selectad from the grovp

censisting of alivl slkenyl, alkyrod, atkylearbonyl, alkvisuifonyl,

xyearbonyl earbooyaiyvl hetercovelyl, oarboovebylaliond, and
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hydroxy, halo, am no, nitro, azido, oxo, am nosul fonyl, alkyloxycarbonyl,
al kenyl oxycar bonyl , al kynyl oxycar bonyl, al kyl car bonyl oxy,

al kenyl cawbanw/ax4ds al kynyl car bonyl oxy, al kyl oxy, al kenpCoys201alokssay | oxy,
car bocycl yl, heterocyclyl, cyano, and am nocarbonyl, and (b) the

am nocar bonyl optionally is substituted wwth one or two

substi tuent si ndependently selected fromthe group consisting of alkyl,

al kenyl, al kynyl, al kykoxyalikyk,: carbocyclyi, heterocyclyl, alkylsulfonyl,
and alkylsulfonylanlno wherein: the carbocygly nd heteroc clyl
optional Iy are substituted \i B SBREUSE FRPEHHSIPETSRS FhEe éh%éntly
selected fromthe group ﬁ@ﬂﬁj&&kﬂgqu hal o, aIkyI and oxo; each RJ is

i ndependent | y,.sel ect o] gLoup..consi st i.n Q . e

car bocycl yl suf foRyHs ? L‘KWFE?6gtE¥%i§§f#8§“ for A1 €4 bony ! ani no,
aIkenylcahbmmyﬁaniﬂcyﬂhkkynyk&anb@nyhamvﬂ@ nﬂhkyhexyﬁa%iinylanlno,
aIkenylogyggrbggxﬁgq19gﬂbalkynyloxycarbonylanlno al kyl sul f onyl am no,

al kenyl sul fonyl am no,. al kynyl sul f onyl ani no, ani nocar bonyl ani no,
aIkyloxycarboﬁﬁi%ﬁfﬁ%lnlno al kyl sul f onyl ami noi m no,

al kenyl sul f onyl anmiinek Mo Oc &NE s@loky Ryhsutl fapylasiner 0100 tahereine (a) the
am no portion, of Ech Substituents optio *é‘ Sisubstituted wth a
substituent iNdEFERTERTIVY SE et B F oMt h‘“éréub“éﬁﬁs}%t gUor
carbocyclylahkyﬁahhemmbmnyekwhwikykzn&kkwbﬂdrbﬁmyboxyﬁmanwnqmamb@nylaIkyI,
al kyl', al kenyls | akgy yl¢gglkggfaybonyl al kenyl car bonyl, al kynyl car bonyl ,
alkyloxycarbonyf’ onxyé1 oxycarbonyl alkylcarbonyloxyalkyl and

al kyl sul fonyl , mhérewﬂﬁkf&%“Eﬁ@»ea?36cyekyﬁﬁpoﬁﬁ?@ﬁ"ﬁ$<fﬁéﬁ%arbocyclyIaIkyI
and the het erﬂww ¥ ¢ p@ iw_m qu sheodet.enpeyeh vlal kylwept hapathy are
substituted wi th one ar nor bstltuents |ndependently sel ected fromthe
gr oup conS|sﬁtﬁé”&f“ﬁﬁﬁ?1“”aFk%dyF‘C%?thyF““CaTBb%y?”Hydwdx?”“aFkyloxy

al kenyl oxy, aJkyﬂyﬁﬁﬁ%;ﬁhﬁi@$uﬁli%£h“£yﬁnﬁn$&ﬁhﬁﬂﬁ HOxa]y andhianidine: and (2)
the amino portion of the amnocarbonylalkyl optionally is sufsgituted with
one or two subs tﬁtﬁeh? %1’aé§éh§ehtl¥ 2elgﬁteﬁkf?dﬁffh@ gﬁbu§600n5|st|ng of
al kyl , atkeny* Rand Bl kynyl , (b) t he al kyl, al kenyl, and al kynyl portion of

such substit L@ﬂgis, }9?1‘{1&‘?&‘% y&,'«ps{" thy selocted fromn the group sonsisting of hvdragorn,

v,.g - *&i‘k\a { Wiv., &1\‘» HIXY, s *( aroveioall

A hader tndvireiere
and halo, whereby

the L0 eally] optionaily 39 subsiibed with o ormoresubstliopnts indepondently

sefectad from the mroup consisting of carboxy, halo, fydroxy, aitrs, oxe, aBine, oyans,

alivimyvaarbonyl, alliyloarbonyloky, alkyviany, carbooyelel, and beterouyvalvh;

R s selooted from the gronp constgting of hvdrogen and alkyvl

Ror wiateomtn Go g
R” i selented from the group congisting of hydrogen and alkyl:

cach R™ 1s independontly selactad from the group consisting of haln, nitvo, hvdroxy, oxe,

kc?"“’\ﬂ. CYRDG, ii?ﬂﬁﬂ “‘)i!*‘ ‘11{*: and al J&ii"\(i‘ whersin

the amine optionally is substituted with ong or two substituents indopendently
sefected from the group sonsisting of aliov], alkersd, and alkyvl

sach ] is independently selected from the group consist

alvl, sdkeny
wharsin:

sach such substuent optionally & substituted with one or mere subsiilivents

independenly selectod fram the group consisling of carboxy, hydrony, halo, amino, ok,
nifre, qzde, oxe, arninosubfonyly alkyisalfonyl, atkylevyearbonyl albenvloxyearbonyl,

sikyoyioxyoarbouyl allvlomboaylony, dikéovivarhoaybony, albymelearbonyloxy, alindoxy,

sy, alkvrooxy, sarboaynivl, hete yvano, and sminscarbonel, wherehn

Vi e Jred v e 2 1
QAN BNING, apibosaiton

spandertly

X

heterenvidyl optionally are substitute
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substituted with one or nore substituents independently selected fromthe
group consisting of carboxy, halo, oxo, am no, alkyloxycarbonyl,

al kyl car bwoyboxy 143hydr oxy, al kyl oxy, carbocyclyi, heter @cyalsgé1p/0285do cyano,
wherein: the amno optionally is substituted with one or two substituents

i ndependently selected fromthe group consisting of alky] , alkenyl,

al kynyl, al kyl oxy, al kenyl oxy, and al kynyl oxy, wherein: the alkyl

optional Iy is substikdit:d W LHQREHON JTRER, MO (Mvishik@ycar bocycl yi and
het er ocycl yl portlons of  such sybstltuent§ 0 tlona1I¥ are substltuted W th
one or nore subst i‘EFGERTE T hYBPERTSHET §LEIUE R T R BE YROUp consi sti ng
of al kyl, alkenylnwakhynyl carboxy, hydroxy, alkyloxy, alkenyloxy,

al kynyl oxy, halo, nitro, . . a2L.de. and. anmino. wherein:  the am no
optionally is substituted g?ﬁ one gr mg §§'st?%h2ﬂ$§ Vﬁdé%gnﬁently

sel ected from the groupittemndiBtgitgk @@ia*wv1“~ﬁﬁkéﬁyﬁfﬁaﬁd akwyn?¥ and each
Rk is independently selggcted fromthe group consisting of am nosul fonyl,

al kyl sul f onyl , IKenyIsquonyI, and al kynyl sul f ony], mhereln (a) the

al kyl sul f onyl et KB HyPSIeRGy PG Bf RyH P PoNyFb oSt oRaiTg are:
substituted«i th one or nore substltuents |ndependently sel ected fromthe
group consisting of carquy gﬁ Y \ am no, ni qﬁt azi do, oxo,

am nosul fonyl , al RYTPGHYCRFBEHYIT &K ‘6Y§&§?b8ﬁfr “al RyIyToxycar bonyl |
aIkyIcarbonyﬁgxyﬁﬁaikemybmamb&nyhmxywvaﬁkynd@aﬁ@mﬁyﬁoxy\Aahkyloxy,

al kenyl oxy, =3l LaKh: £aLROGHEL e oRELERACY Gy ciano. and

am nocar bonyl,” whér el n: m no, anlnosulfonyl, and amni nocar bony]

optional ly ar§W§U§StP%Uteﬁ vw SHreghes br ke osyinet Yeusaro Adependent | y

sel ected fromgth aﬁ.g}rkwp\ CORSHST NG 10f, Abkyibyy, Bkkenyh heand 8t kyayliqd and (b)
t he anlnosulfonX 0 tlonally i's substituted with one or two substituents
|ndependentlymééﬁﬁé?" 76 t he group consisting of alkyl, alkenyl, and

al kynyl. 2. The conpoundM@m@sai&h@tmﬁLa&nmiwmmh@ﬁaLmnaheme@ﬁﬁammdﬁh
corresponds in structure to formula 1-1

£ Or @ substimenis FHIRREECH U ‘-

sted Tromn the provwp consistiog of allnd,

atkenyvl, allkynyvl, syl alkenvisulionyl, and allvayisaiforol

pach RY &5 inde pentdently selected from the group consisting of aﬁ;»;:;isx;«:', alkavyviony,

R P
fre et allruriay
AT AV

L Yoot m it bove TEmaa AT S i
albvmylony, alkvindfnyioxy, aienyiss

aaott such substitent optionally is substituted with one oy more subhatilvents

dependerdly selected from the s af sarbory, hydroxy, halo, aming, nitrn,

aeidy, oxe, srninosulfomd aﬁi‘:&y‘mxy’sarbetm-s., alkenyionyearbonv, aliynvloxyearbawd,

atkvloarbarvioyy, ai“?{.{:i}}-‘ie:;:\f"‘::?amyfio,’«'}-‘, alkynyvicarbonylosy, aikviexy, alkenyioxy,

aibviviony, carbooyelyl, heteraoyelsd, cvano., and aminoearboadl, whirein:

the andng, antinesulooyvl, and anvnocarbony! optivraily sre substiivted with

LI N ¥
each B s independently selscted fronthe group consiating of alkyicarbonyl
sikenvicarbonyl allivnyvlcarbonyl, aminecarbonyl, alivloxyoarbonyd, carboeyelyloarbonyl and

keterooyel

foavbanyd wherdie

{2} the sikyvioarbonyl, alkenyiearbonyl, and albwdearbored optionally are substiioted

with one or more substiuents indopendently selecied fom the group comsisting of carbixy,
hvdrany, hale, amino, nitro, auide, oxo sminosulionyvl, alivloxyvosthaed,

alkenviooyearboned, alynvioxyearbonyl, allyviearborylony, atkenvicarbonyl

alikynvivarbenviosy, alkykesy, alivenyiony, slkynioxy, carbooyely, hoterooyelvl, ovann, snd

33 SN & il g
ambrocarbon ¥, AR

By the arainooarbenyl optionally  subsithaed with one or bee subsittusn




3. The compound or salt of any one of clainms 1 and 2 wherein Rs is sel ected
fromthe group consisting of hydrogen and nethyl. 4. The conpound or salt
of any orwoabiocliaizns 1-3, wherein R is selected from t heCgruse@onesssé sti ng
of hydrogen and nethyl. 5. The compound or salt of any one of clains 1-4,
wherein R7 is hydrogen. 6. The conpound or salt of claim1, wherein Rl is
7. The conmpound or salt of any one of clains 1 and 6, wherein mis 0. 8.
The conpound ig&p&@bdiy ficcRB YRS @hip Gl « 3; and MR WS Rl kvicRydist, 1. 9. The
conpound or salt oLgnyw f :al s éll ﬂ .0 vvh\e\rv n.mis 2.10. The
compound or sAITT6H ARG Y RS e m i s 3. 11. The
conpound or salt of anyw@new&ﬂ\*@hm asocdehangtioball@re swhenet mitRbe o svehydr ogen.
12. The compound Qi 5@l @f,@0h008.8h nEhAl MRy 4 A0 il MhArehn RI6 s
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