ARYLSULFONAM DE CCR3 ANTAGONI STS CROSS REFERENCE TO RELATED APPLI CATI ONS
[0001] This application clainms priority to U S. Provisional Application No.
61/ 171, 7880 2bidesveApri | 22, 2009, the disclosure of whi eaTIGS20m00818pdr at ed
herein by reference in its entirety. FIELD [0001] Provided herein are

aryl sul fonam des that are useful for nodul ating CCR3 activity, and

phar maceuti cal conpositions thereof. Al so provided herein are nethods of
their use for treating, preventing, or aneliorating one or nore synptons of
a CCR3- nedi at ed di sor deRYLSUS#80RAMIDE CURE ANTA.GENSHSRCOUND [ 0002] CC
chenoki ne receptor 3 (CCR3) is a seven-transnenbrane G protei ncoupl ed
receptor, which binds to a variety of C C chenokines, including eotaxin
(CCLI 1), eotaxin-3 CROSIREFEMCRCE T@RLETATEMORRRLICATIORY, and RANTES
(CCL5). CCR3 is known to be a major chenokine receptor expressed on
allergic anmat | . i mast cel | s,
and T hel[%éeﬁrlh 2- typfe;ﬁ%fg)%c%%ﬁcgaﬂ?%%ﬁ)&gﬁoggg %?%PLQJAPBE&QPPN'&M 1995, 270,
16491- 164941 Pmstfﬂ@ltA;ail 22, 2009, thewlisnddsurck $jchiSHeorb@@@d 530m)by réosnaophi | s
have been |tsrrg ated in the pathogenesis of a nunber of allergic diseases,
such as B 6hehial” ast hma (Durham and Kay, Cin. Allergy 1985, 15, 411-418;
Kroegel et al, . Allergy din. Immunol. 1994, 93, 725-734), allergic
rhinitis (Durham din. Exp. AllergyrlEdP8, 28 Suppl. 2, 11-16.), atopic
dermatitis (Leung, . Allergy din. Inmunol. 1999, 104, $S99-108), and

eosi nophifhhfGigastr 9, 94,
3521- 352 é(?(ﬁh has%gltgﬁ& %Jé%%tﬁ)ﬁ{sequgﬁmrﬁlggs tg%:t afevlgt@éﬂ ﬂ)tragls%?ﬁ%% (Eésﬁ?el ease
maj or basievipyr srdgiharnianBrical ophipeshitidsls deketi Akp h)r@tvcﬂegl hiypinrpsethpdsiad thegcept or s

(M2Rs) on bt Yrgﬁmg, ﬂ}gvega%,;, ngarffi"(‘il%ga){mg %RA (I)rr}gorgz gyrgﬁ&%s ofaar'éCR3 mediated

disorder, disease, or condition.

t1re

BACKGROUND

[0002] CC chemokine receptor 3 (CCR3) is a seven-transmembrane G protein-
coupled receptor, which binds to a variety of C-C chemokines, including eotaxin (CCL11),
eotaxin-3 (CCL26), MCP-3 (CCL7), MCP-4 (CCL13), and RANTES (CCL5). CCR3 is
known to be a major chemokine receptor expressed on allergic inflammatory cells, including
eosinophils, basophils, mast cells, and T helper 2-type CD4" cells (Combadiere et al., J. Biol.
Chem. 1995, 270, 16491-16494; Post et al., J. Immunol. 1995, 155, 5299-5305). Eosinophils
have been implicated in the pathogenesis of a number of allergic diseases, such as bronchial
asthma (Durham and Kay, Clin. Allergy 1985, 15, 411-418; Kroegel et al, J. Allergy Clin.
Immunol. 1994, 93, 725-734), allergic rhinitis (Durham, Clin. Exp. Allergy 1998, 28 Suppl. 2,
11-16.), atopic dermatitis (I.eung, J. Allergy Clin. Immunol. 1999, 104, $99-108), and
eosinophilic gastroenteritis (Bischoff et al., Am. J. Gastro. 1999, 94, 3521-3529). It has been
demonstrated that activated eosinophils release major basic protein (MBP), which blocks
inhibitory M2 muscarinic receptors (M2Rs) on nerves, increasing acetylcholine release, and
potentiating vagally mediated bronchoconstriction (Evans et al., J. Clin. Invest. 1997, 100,
2254-2262).

[0003] Numerous reports indicate that CCR3 plays important roles in allergic
conditions. For example, it has been reported that, in both atopic and nonatopic asthma

patients, there are increases in both mRNA and protein levels of CCR3 and its ligands,
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potentiating vagally nedi ated bronchoconstriction (Evans et al, J. din.

I nvest. 1997, 100, 2254-2262). [0003] Nunerous reports indicate that CCR3
pl ays i npwotzarwizswhes in allergic conditions. For exanplper/ustoloasisbeen
reported that, in both atopic and nonatopic asthma patients, there are
increases in both nRNA and protein levels of CCR3 and its ligands, - 1 -
SDI - 13262v| eot axi n, eotaxi n-2, RANTES, and MCP-4 (Ying et al, J. |munol.

1999, 99,.,6321: 32D, RANTHRSn@MD- beeny Qiec{msfrn%mdlma@ GER3goney del et on

i npai rs eosi nophil recruitment in an acute nodel experiment al  ast hma
(Hunbl es hé% algg been Perpenstraggd that @@E\ager@élEleU@mHB@@WOSg@PhllL@?@ltwﬂ anvh et al.

J. din. 175,
5341- 5350; Fgﬁge’elroﬁgﬁ% gt?} s (RERpler O, Ploc? }émﬂ %A@%g‘gh 22%?%

16418- 164239 148ﬂuMawealrrdr €lin.duvedi &M)Zhéw)e%lh@’&&ﬂjom alc@RBrantoa gldn. d¥s, such
as anti g@g&ﬁ , t n gands to either
CCR3 trans egg@gﬁgﬂ({%r eeég?n%rgg%a%squ Hug b E‘ﬂ%gﬂ?ggg%%% isé)of eosi nophils
i nduced Eyanﬁér@omhamks e sh@sunhatﬁjmwgpmsts Wﬁﬁpumﬁmr&cmhﬂat h et al,
J. din 7,...99 Le Bi o

1999, 6;5, é?%""?‘ &l %5%71% ﬂlgan%%o eﬁﬁ(g%@ %ﬁnafe“éb‘t?%"r %‘R"Iﬁ{ié%“um

Ther ef or QJOCEEBﬁh(&mitﬂdeiﬂ eetlﬁo@ﬁlelrﬂoéeamyl(adjlcyemm&ﬂasj sutlois doheint RANTHSNt  Of

addi 1 ono 465" DFCRGRHI Sk € haravd A8 D60 aRti Gl Lo i hl ot on

of CCR3 a»g9, esssa%gzsgejulstscebyalsqwsjm)ify&z@przmummssum)a%huafvre @6RGCR3 i s
known to be an entry co-recep sonme m croorgani sns. SUVMARY OF THE
DI SCLOSURRIAEBBHITe P?%Wia&éﬁsq‘ﬁ%lrf@i tHe F%at%i!ﬁ“té?if {Nlampiaiomnbseisesofuckas #HSFEC |1 (1)

or an enamhit@qﬁdaue@glam{mu e Qfidi8HRIRENB B onisks B Xlsb heeRfall \Wer@r nor e

di ast ereoners,
blocklng 1nfect10n of CCR3 expressing cells by some microorganisms, such as HIV, as CCR3

is known to be an entry co-receptor for some microorganisms.
SUMMARY OF THE DISCLOSURE

[0004] Provided herein is an arylsulfonamide of Formula I:

\\ "
(R7)p\+4)
RY a
4]

or an enantiomer, a mixture of enantiomers, a mixture of two or more diastereomers, a

R6

tautomer, or a mixture of two or more tautomers thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof;
wherein:

Rl, RZ, R3, R4, R’ , and R® are each independently (a) hydrogen, halo, cyano,
nitro, or guanidine; (b) Cy.6 alkyl, Co alkenyl, C,¢ alkynyl, Cs.7 cycloalkyl, Ce.14 aryl, C7.15
aralkyl, heteroaryl, or heterocyclyl; or (¢) —C(O)R'®, —C(O)OR', —C(O)NR'"R",
~C(NR')NR'"R'*, ~OR™, ~OC(O)R"*, ~OC(O)OR'?, ~OC(O)NR'’R'*, ~OC(=NR'*)NR'*R',
~0S(O)R™, ~0S(0),R™, “OS(O)NR'’R'*, ~0S(0),NR"°R'®, -NR'"R"*, -NR*C(O)R"*,
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tautonmer, or a mxture of two or nore tautoners thereof; or a

phar maceutical ly acceptable salt, solvate, hydrate, or prodrug thereof;
wher ei n: W0,20R2123488, R4, R5, and R6 are each i ndependentcy/usajiohymsogen,

hal o, cyano, nitro, or guanidine; (b) G _6 alkyl, C2-6 al kenyl, C2-6

al kynyl, C3-7 cycloal kyl, C5-14 aryl, C7-15 aral kyl, heteroaryl, or
heterocyclyl; or (c¢c) -C(COR I a, C(O)CRI a, -C(ONRI| bR ¢, -C(NRI| a)NR

| bR , ud lbple R? RI - NR |
R lchli\ﬁi(zd( FOR Qﬁ(@@d)Nﬁ CI}G}@)“@B NS )'@@( Q)IRIRJ )h C o CIZ:(NRlv

“NR | bR-NR S@RRF aﬁx@(ﬁ)NR% —réR“S@mN& ézﬂtamﬁs(p)%é(@y d, -NR I
aC(O NR I_g KSR R *«ﬁ% el d)NRIT bR ¢, -NR I aS(OR | d, -NR | aS(O
2R d, RV: aS( O'NR “NR| aS(O) 2NR bR ¢, -SRI a, -S(OR | a,
-S(O 2R a, -S(O RRs(HEo, ann@rnltr%()@) opRDidine; &7 G5 aljs) Chaalbenywamo

it

(r:];/clrgal ké yn%rcf %’Qiog‘:kg)f& bd}yé TH% kﬁlyhﬁ %ggfh%&{}é@ydyﬁ > oc c?ﬁ]y or (c)
g(c% )RR| l—éZ(O)QI?( oy@oolNlh R'S GQ@IRIIQ)I\Il\IR) R ~CRR- DC(a@)‘lf? FOEF(D)QR:%l R | %S (OR |
- la b la 1b C,

a, -05(0) O%?ﬂ\%@ S?H;(NSRI )‘%@ %%é% gﬁ-@gﬁ %HW R *NR | aC(O)R |
di\lR- lNR |S (—ﬂS((()))zNR“’R“d NR?WCI—) C@)g?NR—NRBC(@jNIR“IR a?\l gRll s?g) c,

- a 1d ca 1C, -

2NRLV 0, g@c}(—gR )@?d% %g S@ %Agpg 25 @%ﬁ%@ﬁfﬁk O -S(O 2NRLV 0: X
is Oor SNRR%0),SR! b@é‘o;tﬁlla —S(O)RGX, Qs@%ﬂla aS(O)WRof ~$1B),NRPR'G(S)NR | bR
c, -C(SNR | aC(oO bb c, -C(NRI a)NR| bR c, -C(NNO 2)NR 1V 0,
-S(ORI a, -S(O & S(O)NR | bR c, or -S(O 2NRlV 0; with the

provi so that RYa igYangL(g(@Rla O)OR - layOyNR AR, =R BI-APR

~C(S)NR™*C(O)NR'"R'®, ~C(NR'*)NR'"R'*, ~C(NNO,)NR'*R'*, ~S(O)R™, —S(0),R ",
—S(O)NR'™R', or —S(0),NR'°R'"; with the proviso that R™ is neither —C(0)O-¢-butyl nor
—C(O)H;

m is an integer from 0 to 3;

n is an integer from 1 to 3;

p is an integer from O to 4; and

each R'® R R'® and R!4is independently hydrogen, C; ¢ alkyl, C,¢ alkenyl,
Cy6 alkynyl, C;7 cycloalkyl, Cs.14 aryl, heteroaryl, or heterocyclyl; or each pair of R!® and
R together with the N atom to which they are attached independently form heteroaryl or
heterocyclyl;

wherein each alkyl, alkenyl, alkynyl, cycloalkyl, aryl, aralkyl, heterocyclyl,
and heteroaryl is optionally substituted with one or more groups, each independently selected
from (a) cyano, halo, and nitro; (b) C;_6 alkyl, C,.¢ alkenyl, C, ¢ alkynyl, C;_7 cycloalkyl, Cg 14
aryl, Cy_;5 aralkyl, heteroaryl, and heterocyclyl, each optionally substituted with one or more,
in one embodiment, one, two, three, or four, substituents Q; and (¢) —-C(O)R?, —C(O)OR?,
~C(O)NR'R’, -C(NR*)NRR®, ~OR?, ~OC(O)R?* ~OC(O)OR?, ~OC(O)NR'R,
~OC(=NR)NR’R®, ~OS(O)R?, ~OS(0),R*, ~OS(O)NR"R®, ~OS(0),NR’R’, -NR'R",
~NR*C(O)R’, -NRC(0)OR*, -NR*C(O)NR"R®, -NR*C(=NR*)NR"R®, -NR*S(O)R",
~NR*S(O)R?, -NR*S(O)NR’R®, -NR*S(0),NR"R®, -SR*, ~S(0)R", -S(0),R*, ~S(O)NR'R",
and —S(0),NRPR®, wherein each R?, R®, R, and R%is independently (i) hydrogen; (ii) Cy.6
alkyl, C,¢ alkenyl, C,6 alkynyl, C5_7 cycloalkyl, Ce 14 aryl, C7.15 aralkyl, heteroaryl, or
heterocyclyl, each optionally substituted with one or more, in one embodiment, one, two,
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mis an integer fromQo 3; nis an integer froml1l to 3; p is an integer
fromQo 4 ; and each R a, R b, R ¢, and R d is independently hydrogen,
C _6 al kywo 0n/@3®bkenyl, C2 6 al kynyl, C3_7 cycl oal kyl pCThrSao1anyis33

het eroaryl, or heterocyclyl; or each pair of R b and R c together with
the N atomto which they are attached i ndependently form heteroaryl or
heterocyclyl; wherein each alkyl, alkenyl, alkynyl, cycloalkyl, aryl,

aral kyl , dhet, %E%Y%{l%lutueﬁ‘t@ hfe?i@)rmnmhz t%emeﬁwlqn@k h\wat&mt%mkmh%gi al¥ th one or
nore groups, each independent sel ect from(a) cyano, halo, and nitro;

(b) G _6 aiidegd formhegrogh i 91Pt10néi=y Bbgitghyith O@,Orm,fgf AN 98 Gyhodingyt, gneyr y | |

Cr-15 ar gl kMhree %@Tﬁﬁﬁ.%ﬁéﬁkuen@@ heterocyclyl, each optionally substitut ed
with one or nore, I n one enbodi nent, one, two, three, or four, substituents

Q and (c) -C(0)R ‘aherel@@@)lmsandep@(d@)\tﬂﬂwlecte@m thy SiRup Fensis@ &f (a)- 0C(0) R a,
as(0) 25 T o g o BRI L B T R R e R
gﬁ(RbgR d)INR BRKyls mgra@yoﬂ It ferodyRlyh 800)c) 2RA)RS, NR(@)S(IU) NROBIRB R \MI:IR aS( 0) )

C . . A erein eac
Ra, Rb, ﬁ?ﬁqﬁﬁgR |(s§,i2| nﬁcgse?;g%ﬁﬁo)? Q%% og}gn ?éf @RC@?X&I kyl, C2_6
al kenyl , -OB(G)RA] KYSTPH.R°,CBSTO RéaDleﬂ)),ZN ¢ ] INRIR§, -NRAZCDR", ar al kyl ,
heteroary Ler put L ONe or nore,
' one. exdBit 1R e ot RS SR AR RHRTOI TSI Clnst 1 ¢ tent
Q or (i i—iN)Rem)ERH{gRWReS@)ENE?RgWSH‘T 1She)RY -3 ONRE, o-SUiNRRE, by are attached
form heter .. tlonlleyfs stitputed with on r nmore, in gn
enbodi mrﬁ?(g%ﬁéhﬁt TCIR ({3 @ Br %j {h‘h& ‘§ﬁtlﬁj§?‘?nflﬁf§1r¥t§h€f,lmﬁﬂb?1 i¢1'6é‘g<é’ﬁ Qis
i ndependent lakes@] €Gla@&nilr oM ¢oRaBYDUR ,GONST St hidBkyRhetb@iryl, or heterocyclyl;

or (iii) R and R® together with the N atom to which they are attached form heterocyclyl.

[0005] In one embodiment, R is neither —C(0)0-Cj.¢ alkyl nor —C(O)H.

[0006] Also provided herein are pharmaceutical compositions comprising a
compound disclosed herein, e.g., a compound of Formula I, including an enantiomer, a
mixture of enantiomers, a mixture of two or more diastereomers, a tautomer, or a mixture of
two or more tautomers thereof; or a pharmaceutically acceptable salt, solvate, hydrate, or

prodrug thereof; in combination with one or more pharmaceutically acceptable carriers.

[0007] Further provided herein is a method for modulating CCR3 activity, comprising
contacting a CCR3 with a therapeutically effective amount of a compound disclosed herein,
e.g., a compound of Formula I, including an enantiomer, a mixture of enantiomers, a mixture
of two or more diastereomers, a tautomer, or a mixture of two or more tautomers thereof; or a

pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof.

[0008] Additionally provided herein is a method for treating, preventing, or
ameliorating one or more symptoms of a CCR3-mediated disorder, disease, or condition in a
subject, comprising administering to the subject a therapeutically effective amount of a
compound disclosed herein, e.g., a compound of Formula I, an enantiomer, a mixture of
enantiomers, a mixture of two or more diastereomers, a tautomer, or a mixture of two or more

tautomers thereof; or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof.
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cyano, halo, and nitro; (b) G _6 alkyl, C2_6 al kenyl, C2_6 al kynyl, C3_7
cycloalkyl, C-14 aryl, Cr_15 aral kyl, heteroaryl, and heterocyclyl; and
(c) -C(OWO0,20100268960R , -C(O)NR fRg, -C(NR 6)NR fRg, - ORPET/USQGQBIR3IS,
-OC(OOR 6, -0C(O)NR fRg, -0C(=NR 6)NR fRg, -OS(OR 6, -0OS(O 2R6, -0S(0)NR
fRg, -0S(0) 2NRfRg, -NR fRg, -NR 6C(0)R h, -NR 6C(0)0OR h, -NR 6C(0)NR fRg,
-NR 6C(=NR h)NR fRg, -NR 6S(0)R h, -NR 6S(O 2Rh, -NR 6S(0)NR fRg, -NR

6S(0 2NRIRg, -SR 6, -S(O R eprrSi@p BRECRISIONNR fRy, and - S(0) 2NRf Ry;
wherein each R6, Rf, Rg, and Rh is i ndependent |y (|) hydrogen; (ii) G _6

al kyl, CZGaIkenI C3-7 cycl oal k Co-14 ar Cr-15

aral kyl , [#&%&r oar yTO faﬁklfr%‘E@Fﬁ@i}@P%Pf th‘E)FthIP?“i“) Segor@ﬁﬂreﬁgapb‘ﬁé‘irﬁér with the
N at om thrmglafémehh&ybeﬁ{v@ attached form heterocyclyl. [0005] In one

enbodi nent, RYa is neither C(O)OO' -6 al kyl nor -C(OH [0006] Al so

prOV|ded in ar har ceutlc SIIIO conpri si ng nmpound

di scl ose(i fel n, é “Erauya eem@ﬂﬂe Bie %Brte‘r?l.ﬂn the lal?oﬁ%f?réic?l’f‘??ﬁg"a{?? Bnant i oner,
a mxtur %ré?ﬁnc%@rﬁistr? MBSdFoinal KIS BndfhatiiRoREy H&&ﬁba@lh@&hﬁa&@m@eu a
tautomer, or a mxture of two or nore tautoners thereof; or

phar mac e dRP¥a pd cogupanby eipplayedap the ago Uplesedelingdiptheraise pll tﬁ?llﬁ‘éﬁahﬁldt hereof; in

combi nat 's@i@nt‘i’ﬂctt&nﬁ%@e&[eréipg&eﬁﬁl?h%ﬁéliahfé%éam ?Q§€(ﬁﬁ1ﬁ&h§u§(ﬁ:§§ié(ﬁrb§/ [0007]
Further provided herein is a nethod for nodul a CCR3  activity,

conpri si wge eoerdiaatyiskiyl ia the@rao wihich s dindpaipelelongs| nyhféff‘ﬂeétdmt\ﬂ@“alﬁﬁu nt of a
conpound %rﬁﬁif 8?&%&%5@0&1 a t&rmUrsed Ebr& R TRRY ﬂ{jthgfsef 1(65 %}Qvé’ﬂ linledsREleddi ng an

enantioner, a mxture of enantioners, a m xture of 'two or nore
di astere@m@r\@sea tautoner, or a mxture of two or nobre tautoners thereof;
or a pharmaceutically accept abl e salt, solvate, hydrate, or prodrug

thereof. H$Q98] Adﬁﬁéth&n@shtjxct@;&&ga%Aaﬁﬁﬁllﬂclh(ﬁng bﬁ?ﬁdmgmé@{o af)@ﬁa&, ng,
preventing, or ameliorating one or nore synptons of a CCR3 -nedi at ed

di sor der (e.gi Bewae, copr Pigotdn: Bea: Horseadogust.aaibit, @b@pmogienghaéﬁlﬁnm stering to
the subj e‘?&bjé%t’uﬁﬁr“gﬂ%% laft % ?e&éh%ﬁ%:a‘%ﬁ? hEATRUR e fOEnd@, ﬁ)?%%’#]éj «§] scl osed

herein, e.g, mpoun For mu an enant | oner Xture of
mammalian subject, such as a human subject, in one embodiment, a human,

[0012] The terms “treat,” “treating,” and “treatment” are meant to include alleviating
or abrogating a disorder, disease, or condition, or one or more of the symptoms associated
with the disorder, disease, or condition; or alleviating or eradicating the cause(s) of the

disorder, disease, or condition itself.

[0013] The terms “prevent,” “preventing,” and “prevention” are meant to include a
method of delaying and/or precluding the onset of a disorder, disease, or condition, and/or its
attendant symptoms; barring a subject from acquiring a disorder, disease, or condition; or

reducing a subject’s risk of acquiring a disorder, disease, or condition.

[0014] The term “therapeutically effective amount” are meant to include the amount
of a compound that, when administered, is sufficient to prevent development of, or alleviate
to some extent, one or more of the symptoms of the disorder, disease, or condition being
treated. The term “therapeutically effective amount™ also refers to the amount of a compound
that is sufficient to elicit the biological or medical response of a biological molecule (e.g., a
protein, enzyme, RNA, or DNA), cell, tissue, system, animal, or human, which is being

sought by a researcher, veterinarian, medical doctor, or clinician.
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enantionmers, a mxture of two or nore diastereoners, a tautoner, or a

m xture of two or nore tautoners thereof; or a pharnaceutically acceptable
salt, solwetelo/hywoate, or prodrug thereof. - A - SD - 13262s2@EDAISBED
DESCRI PTI ON [ 0009] To facilitate understanding of the disclosure set forth
herein, a nunber of terns are defined below [0010] Generally, the

nonmencl ature used herein and the | aboratory procedures in organic

chem strygopdi Ci Nhe t@ﬁ?"ﬂhﬁﬁﬁa)éeutﬁﬁ'l@z &b@[ftm&&h@@y “gﬁéﬁﬁdeﬁﬁmp%&bt@b@r e those
wel | known and conmmonly enployed in the art. Unl ess defined otherw se, all

2 (G

t echni calexeifigniscipByelpgieally apieptablssariver e whyatesigallypceraiablechepisae meani ng
as COm"m%ﬂérs%‘&'Eﬁﬁ&@&%&k’ly%&p%le%ﬂéﬂ@rcMmﬁ&‘ltHn bivehiaR, @fch ad QhéM"élSP this

di scl osure bel ongs. the event that there is a plurality of definitions
for a terpidiska, Chblrnets w}venhosglcamulahngmstémh dmonsreanpailimeni kb somperteatd

ot herw se, . =subj ng, but
not 1im Se dlh %cédtlcginﬁactkgﬁ{ﬂlee' gﬁlgeﬁgﬁs §1§J11§grgo c\%n{pgtﬂﬁg w?tﬁ tﬂEB(Jther 'u%?édﬁ%%sr se, dog,
cat, rabbift pharageupeal rﬁto‘u@bltioﬂ' hed swtablis fﬁrwb}ne&tontactamdl ﬂl@msuemtd'rgm<é used
!s[:f:ﬁr ggangﬁlﬁgla%dggr ealesgvizlthr(])u{] excesswe gﬂ%{icdl;ly mtfele( onngl:l]ea%%resp(tné% {9 nmu.ltr(;z%nlt %:yj bj ect,
"treat," ofbthegirobigns o mMp'htmeai remninensarate wiglanteatonablobénetdriskd e i de) Nng or
abr ogat i a disgrd di s ondi ti of

Synpt orms EEK A LI Rl sy B 2L op Dpen s Motk

al | evi at iWnglﬂsl’ Pﬁﬂ;ﬁldlpﬁat Pﬂ@%ﬂ&l@ﬂb&ﬁ(ﬁ?k&ﬁna&hﬁzc&ﬂ]ﬁ@@d@rs, StHliEgR@8 R ovay

condition i t 13] The terns "prevent, reventin
"prevent |6614“ li‘ﬁ[s%ﬁ'fmel%mfcﬁ TEEnd gy {Ta‘thaﬁ'BF‘ifV Aé’%ﬂ‘laﬂ?n gP%Sm udi ng
t he Onse'(an@f’-laﬁd%bk? Of PRk ma @l SRAZ8diriRs, BORMitibh 0h aaM AR, IGovadk t endant

synptons;_ barri ncg a subj ect fromacquiring a disorder, di sease, or
condi ti Or{)ub]ésrhlng ompany: 2007; Pharmaceutical Preforinulation and Formulation, 2nd Edition,

Gibson Ed., CRC Press LLC: Boca Raton, FL, 2009,

[0016] The term “about” or “approximately” means an acceptable error for a
particular value as determined by one of ordinary skill in the art, which depends in part on
how the value is measured or determined. In certain embodiments, the term “about” or
“approximately” means within 1, 2, 3, or 4 standard deviations. In certain embodiments, the
term “about” or “approximately” means within 50%, 20%, 15%, 10%, 9%, 8%, 7%, 6%, 5%,
4%, 3%, 2%, 1%, 0.5%, or 0.05% of a given value or range.

[0017] The terms “active ingredient” and “active substance” refer to a compound,
which is administered, alone or in combination with one or more pharmaceutically acceptable
excipients, to a subject for treating, preventing, or ameliorating one or more symptoms of a
condition, disorder, or disease. As used herein, “active ingredient” and “active substance”

may be an optically active isomer of a compound described herein.

[0018] The terms “drug,” “therapeutic agent,” and “chemotherapeutic agent” refer to
a compound, or a pharmaceutical composition thereof, which is administered to a subject for
treating, preventing, or ameliorating one or more symptoms of a condition, disorder, or

disease.

[0019] The term “alkyl” refers to a linear or branched saturated monovalent

hydrocarbon radical, wherein the alkyl may optionally be substituted as described herein. In
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reduci ng a subject's risk of acquiring a disorder, disease, or condition.
[0014] The term "therapeutically effective anount” are neant to include the
anount ofwe 2owvpseend t hat, when adm ni stered, is sufficipemust@opsssent
devel opnment of, or alleviate to sone extent, one or nore of the synptons of
the di sorder, disease, or condition being treated. The term
“therapeutically effective amount” also refers to the anpbunt of a conpound

that is sufifih em%mm&&s eld a@m ista el sgiu%écp[a&no@ﬁleMm%aérb&{eﬁ@l@m@dt afs a
bi ol ogi cal nol ecul e 2 protein, enzyme, RNA DNA), cell, tissue,

system driPREIG 120k | FﬂJ - 15Wr11| t@ H0i(&G!- 1b)ePTnbtos(b(§gh)tcaﬁ’5®n atoﬂés@&ﬁ@ﬁ@d
veterinar htﬁﬁted%&fo@eﬁéntﬂ9&%9£rbon%d1€eh o8 & s 20) 53 o 195 132620 (QQ3R) The

term™ phar maceuti cal ly acceptable carrier, HB.CGU%I cal |y accept abl e

exci pi ent3,t 6' (ﬁhg)gﬂrbblo@tp@al Ayusgd bepmalear €ar &rﬂéﬁran@h@rcz"apﬁgyhgreuwgur@:@lm y

accept abl P f a rial,
r&eﬁé‘&érs {1/0‘%% gle Elkanhs & al H{}f‘%ﬂéﬁ%@lﬂ&h& Hl% ‘Eﬁf?ﬁt@&’ o nglkle

conposition, o such as a
soI vent, edwl, @mpab@mhahnge@;l ipaneicifarims), InFpropye, lembmil ﬂmlryt (inchatiig aibsmmrent is

pharrrac ut i aII ab atj\bl e with the
other 1 ngpi n R B B pRTT R e R B ROLERTRER LUB Y L0 1

cont act winthdinpell ﬁmmnefomms)o rfgamaofplm (maaﬂkylaefdrsama fimdag samrbthdut excessi ve

toxicity, irrita alle espo |nnun cit or oth probl ens
o comp! it b EBieEinabhdh B LR BT Ry ol Gned e,
Rem ngt omydrbbeb&ciagingef ands Birbai dtees. of Phar macy, let Edi tion, Lippincott
Wllianms & WI kins: Phil adel phia, PA, 2005; Handbook of Pharmaceuti cal

Exci pi ent th Edition The, Phar nac ut| ress and the
o | can 10T rmceal TS RS RSl « Bigsor G CRABRERM b BhaPhEceut | cal
Addi t i vesadidil,dvieh donihs 0AS brr rasrd, iAshe &disodimé&nye (PN, insdhbhgr dodamyt, 2007

o T30, LA 2 B0 Sl 300, 500 7

means an haeae Pthaldrt ‘Qrkefyl” hlod er@braces radicals having “cis” and “trans” configurations,
or alternatively, “Z” and “E” configurations, as appreciated by those of ordinary skill in the
art. As used herein, the term “alkenyl” encompasses both linear and branched alkenyl, unless
otherwise specified. For example, C, alkenyl refers to a linear unsaturated monovalent
hydrocarbon radical of 2 to 6 carbon atoms or a branched unsaturated monovalent
hydrocarbon radical of 3 to 6 carbon atoms. In certain embodiments, the alkenyl is a linear
monovalent hydrocarbon radical of 2 to 20 (C;.50), 2 to 15 (Cs.15), 2 to 10 (Cy.10), 0r 2 to 6
(Cy.¢) carbon atoms, or a branched monovalent hydrocarbon radical of 3 to 20 (C59), 3 to 15
(C3.15), 3 t0 10 (Cs.19), or 3 to 6 (Cs) carbon atoms. Examples of alkenyl groups include, but
are not limited to, ethenyl, propen-1-yl, propen-2-yl, allyl, butenyl, and 4-methylbutenyl.

[0021] The term “alkynyl” refers to a linear or branched monovalent hydrocarbon
radical, which contains one or more, in one embodiment, one to five, in another embodiment,
one, carbon-carbon triple bond(s). The alkynyl may be optionally substituted as described
herein. The term “alkynyl” also encompasses both linear and branched alkynyl, unless
otherwise specified. In certain embodiments, the alkynyl is a linear monovalent hydrocarbon
radical of 2 to 20 (Cs59), 2 to 15 (Cs.15), 2 to 10 (Cs.19), or 2 to 6 (C,.¢) carbon atoms, or a
branched monovalent hydrocarbon radical of 3 to 20 (Cs.20), 3 to 15 (Cs.15), 3 to 10 (Cs.19), or
3 to 6 (Cs.6) carbon atoms. Examples of alkynyl groups include, but are not limited to,

ethynyl (-C=CH) and propargyl (-CH,C=CH). For example, C, alkynyl refers to a linear
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particul ar value as determ ned by one of ordinary skill in the art, which
depends in part on how the value is neasured or determned. In certain
enbodi mrenwe,20tohie3geer m " about " or "approxi matel y* nmeans WwCrhiseo12/31833 3, or 4
standard deviations. In certain enbodinments, the term "about" or

"approxi mtely" means within 50% 20% 15% 10% 9% 8% 7% 6% 5% 4%
3% 2% 1% 0.5% or 0.05%of a given value or range. [0017] The terns

"active Iuaga&lﬁ%@ﬁlbno@[&h hyRIBScaibBn $44RST @GS 6 bR hohQ oRa GRARBRYND, Which is
adm ni stered, alone or in conmbination with one or nore pharmaceutically

accept ablugsaExaphIeneglent kydsocaihep gxdicat ofr3 tp S ORgOMSr event i ng, or
aneliorating one or nore synptons of a condition, disorder, or disease. As

used her gpip2) " act i ¥R kI SRR radd wo @@}rchyﬁloﬁMfemwaeocammaecaan optically
active isoner of a conpound descri bed herein. [0018] The terns "drug,

"t her apeuthi¢h @@Vet?ﬁoptlo%lﬂd sulstiatsk dpsspbidthesein garpne embgdimenteygloalsithound, or a

phar Mce e b aha¢ BIRASL:A AR PES RN, antbbl fh-dri1p BNThObSLELEH: L; Sodb] et or
treati ng, pr eventi ng or anelior atl n one Oor nore syrrpt ons of "a COﬂdI ti on,

di sor der ,In grtag @%énen[tse@lﬁ g}fclcr%ﬂ@yl hayiaem 3y (Cspef s 3t La((binesem dr

br anched )6 b r I may
opt i onal I?/?%gj b%tflfgtﬁg?gog} s d%glg)ﬁl%gﬁcf %a&?ﬂé gfaéﬁ/dowgﬁ g%%ﬁ&%élgzd\? certain
enbodi maraltfsnot timgtedtok gpiclapsopal, byqi@wxylsaltlapaltsdcbyni@hwalceﬁohdpmr ocar bon radi cal

that has é)a El%hzzp o l%ngblb’Ezang]ﬁ‘ e%y é%cahré‘/ )aad%datnr?anéL -10), or 1to6

(G ) fronoval ent hydr ocar bon radi cal
of 3t020(C320) 3 to 15 (C3-1 s), 3 to 10 (C3-10), or 3 to 6 (C3_6)
carbon atle¥s] As uE@iem“Béjfl” ref¢rs freaamoI@ivalgntanehopydin etpethtiCgrouppkd/Pr gr oups ar e
al so ref d but are
ot 1 | m Clogoy s pud Rt SpfificeropIRTROARQY o ] P ANRR Rl

n- propyl ceitgso plmbtptgrﬂnf;ntb mqﬂryl(lnamﬁ’bmm 0 g0 &ld-0)i ﬁ’@rmérto ¢5 f@nsﬁs()r frcma but i ,

IhZ)(zSIUt yl. (0 1of:r1rt1)gu§tgms éxa f ar9 groé(ps ugclhpcfé bul areqlogilmlteds t(()) napfltgsl)

fluorenyl, azulenyl, anthryl, phenanthryl, pyrenyl, biphenyl, and terphenyl. Aryl also refers
to bicyclic or tricyclic carbon rings, where one of the rings is aromatic and the others of
which may be saturated, partially unsaturated, or aromatic, for example, dihydronaphthyl,
indenyl, indanyl, or tetrahydronaphthyl (tetralinyl). In certain embodiments, aryl may be

optionally substituted as described herein.

[0024] The term “aralkyl” or “aryl-alkyl” refers to a monovalent alkyl group
substituted with aryl. In certain embodiments, the alkyl and aryl moieties are optionally

substituted as described herein.

[0025] The term “heteroaryl” refers to a monovalent monocyclic aromatic group
and/or multicyclic aromatic group that contain at least one aromatic ring, wherein at least one
aromatic ring contains one or more heteroatoms independently selected from O, S, and N in
the ring. Heteroaryl groups are bonded to the rest of the molecule through the aromatic ring.
Each ring of a heteroaryl group can contain one or two O atoms, one or two S atoms, and/or
one to four N atoms, provided that the total number of heteroatoms in each ring is four or less
and each ring contains at least one carbon atom. In certain embodiments, the heteroaryl has
from 5 to 20, from 5 to 15, or from 5 to 10 ring atoms. Examples of monocyclic heteroaryl
groups include, but are not limited to, furanyl, imidazolyl, isothiazolyl, isoxazolyl,

oxadiazolyl, oxadiazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridyl, pyrimidinyl,
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(including all isoneric fornms). For exanple, C - alkyl refers to a |inear
satur ated nonoval ent hydrocarbon radical of 1 to 6 carbon atons or a

br anched watoroaizeso nronoval ent hydr ocarbon radi cal of 3 tPOoTASec@0losrs3at ons.

[ 0020] The term "al kenyl™ refers to a linear or branched nonoval ent

hydr ocar bon radi cal, which contains one or nore, in one enbodi nent, one to
five, in another enbodi nent, one, carbon-carbon double bond(s). The al kenyl

nmay be 0%ﬁ&@ﬁkﬂlydl%mttmﬂﬁﬁcthﬁﬁﬂd%%!m;lam &inf trial DK, tr%mp @bkenyl " al so
enbraces fadicals having "cis" and "trans" confi %uratlons

al t er nat iD@FNc hetezoarbhﬁaoupemcwﬁfhug@rﬁapti lgpiged tedepahraml aheéﬁmwl‘?lh]ose of
or di nary p3fioidx iRy, %@nz%;mn,@%e%&ﬁamzo%n rbenidaﬁago%am nAldSENYy! " enconpasses

both |inear and branched alkenyl, unless otherw se specified. For exanpl e,
C2- 6 al keénydotrraalel benzoxagolyl, herapyrighk amidazopedding niovddzethiazolyd mdelzibdn r adi cal

of 2 to Q?cﬁ%ﬁ R%Q%QLi%Bﬁzoﬁr%gﬁﬁ%ﬂ&qotﬂﬁﬁ tﬂglﬁé}(ﬁgr ‘i’ﬁ’o"fl'n n}sotlﬂ?/ag(glglflar bon

r adi cal ato I'n certaln e he a is a

| i near nmmﬁﬂ@hehbihydn@naﬁ@oﬂﬁﬂauﬂ@abiqhﬂﬂnwbpQ@mﬂGQManﬁﬂzlto 15 (C2-15 ),

2 to 10 baqng@ed nonoval ent
¥, ¢

2 1t0.6 (C2-6 rb t
nyalr ocar SSRC PR GEaBpfigh bty S8R, Bl b 60T IO &I o)
or 3to 6m¢ﬁ3yﬁ@ﬂcEKhmﬂaaﬁmmsmh£Mmﬁphgﬁgmﬁmamhmnyhngmomgbnﬁmmbude, but are
t | ted .t th t |, d
3 met hyl BEEGR)1 20590 o BB A iRy e P e B imEar “or br anched

nonoval empheriyithiioRdg), Psharsadnyt ahenasyt; PhaoHiinys, paa@xadinyIDine xanthergN en

enbodi nent, one to five, not her embodi ment,. one, carbon-carbon triple
bond(s). SHin SIIHRWFH%E?G’E?&W Y 8haPt %t?aﬂgf Si“%’iﬁ‘t“é&de %?sdeﬁfé‘g’t?‘? PR herein. The
term "al kynyl " al so enconpasses both |inear and branched al kynyl, unl ess

ot herw s¢0@o¢ci f i ethe tbin Gerdr@iyclyErob odhitdrediicE;” ihfees tah kyonyvaldns manddyoiear

nonoval ent hydrocar bon radical 0 2 15 (C2-15), 2to
10 (. 1 goy atagang P e e Theometgie i it el WO OVl ent
hydr ocar hesndtiadingalhedfin 3nd & ndfde (1GBe A arodatiOrinkbatdrfs3art hgterodon® 10 (C3-10 ),

or 3to 6 (C3-6) carbon atons. Exanpl es of al kynyl groups include, but are
not limt ?Iglently selected from O, S, or N; and the remaining ring atons are carbon atoms. In

certain embodiments, the heterocyclyl or heterocyclic group has from 3 to 20, from 3 to 15,
from 3 to 10, from 3 to 8, from 4 to 7, or from 5 to 6 ring atoms. Heterocyclyl groups are
bonded to the rest of the molecule through the non-aromatic ring. In certain embodiments,
the heterocyclyl is a monocyclic, bicyclic, tricyclic, or tetracyclic ring system, which may
include a fused or bridged ring system, and in which the nitrogen or sulfur atoms may be
optionally oxidized, the nitrogen atoms may be optionally quaternized, and some rings may
be partially or fully saturated, or aromatic. The heterocyclyl may be attached to the main
structure at any heteroatom or carbon atom which results in the creation of a stable compound.
Examples of such heterocyclic radicals include, but are not limited to, azepinyl,
benzodioxanyl, benzodioxolyl, benzofuranonyl, benzopyranonyl, benzopyranyl,
benzotetrahydrofuranyl, benzotetrahydrothienyl, benzothiopyranyl, benzoxazinyl, 3-
carbolinyl, chromanyl, chromonyl, cinnolinyl, coumarinyl, decahydroisoquinolinyl,
dihydrobenzisothiazinyl, dihydrobenzisoxazinyl, dihydrofuryl, dihydroisoindolyl,
dihydropyranyl, dihydropyrazolyl, dihydropyrazinyl, dihydropyridinyl, dihydropyrimidinyl,
dihydropyrrolyl, dioxolanyl, 1,4-dithianyl, furanonyl, imidazolidinyl, imidazolinyl, indolinyl,
isobenzotetrahydrofuranyl, isobenzotetrahydrothienyl, isochromanyl, isocoumarinyl,
isoindolinyl, isothiazolidinyl, isoxazolidinyl, morpholinyl, octahydroindolyl,

octahydroisoindolyl, oxazolidinonyl, oxazolidinyl, oxiranyl, piperazinyl, piperidinyl, 4-
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ethynyl (-C CH) and propargyl (-CH 2CCH). For exanple, C2-6 al kynyl refers
toalinear - 7 - SDI-1 3 262vl unsaturated nonoval ent hydrocarbon radi cal
of 2 to 6woanton3wbons or a branched unsat urat ed nonovalpemtuskyidnsrsas bon
radical of 3 to 6 carbon atons. [0022] The term "cycloal kyl" refers to a
cyclic nmonoval ent hydrocarbon radical, which nmay be optionally substituted
as described herein. In one enbodi nent, cycl oal kyl groups may be saturated,

and/ or bryjgaghy, Wzg{dlm%ypfzbﬁg@q)yrr@MAﬁrpMEQ @lﬁ%ﬁhm groups. In

certain errbodlrren the cycl oal’kyl has from 3 (C3 20), from3 to 15
(C -1s), 4tragpqrafurd, tmalv@@lspﬁamolw fetrghy dgonysnyl, (@@Bhwotblﬁﬁﬁon atons. Exanpl es
of cycl 0%lﬁﬁﬂbrpﬁélﬁﬂzf’%hlb%ﬁhlﬂ919tetr9ﬁ51dr<ﬂ1%ﬁloﬁﬁ’§l aln'dm3t§8ht11i19ny1 C}ﬁ%RBBOpW

cycl obutyl, cyclopentyl, cyclohexyl, cycloheptyl, bicyclo[2.1. 1]hexy|
bi cycl o] EH@O@}H@@@{IWGIOCG@I@HMWW bemdowdilaﬁ’dmlyllted & goegbedtigeeinerm "aryl "
refers to a nonoval ent nonocyclic aromatic group and/ or nonoval ent

”U|t'CyCHb&n?rO”BtT&ﬂE&PQQk%Q§{ﬂﬁﬁﬁ&ﬂh”hﬁ&’&ﬁ§§&fRBﬁn@%BHH&JBmﬁﬁ&?on ring.
In certain enbodi nents, the aryI has from6 to 20 (C6-20), from6 to 15 (C

-is), or apd/prodingo 10 (C -i0) ring atomns. Exarrpl es of aryl groups include,
but are not Ilimted to, phenyl, naphthyl, fluorenyl, azulenyl, anthryl,

phenant hriydog) PYT enyile et ﬂﬂﬁﬂﬁ{ahly sl uk&r E)sﬁﬁiéﬂéled t@‘ﬁﬁé!m @hSOrb &S, S ab n DI cycl ic
or tricyclic carbon rings, where one of the rings is aromatic and the

ot her s ofalkyhiaenhealk yel. Sxalonliat ey, palkylibgleraanylg detgrosydy era: Bavhatic, for
exanpl e, s%sﬂﬁ%&ﬁﬁp&{ew knoré srﬁlgﬁﬂlyénts 1h&g@1{@éht’ly é%[ec@egtfﬂfoﬂp}{gr %%}?E‘Eﬁl

(tetralinyl). In certain enbodi ments, aryl may be optidnally su stltuted as
descri bed aken¥di o-c IOO2UT ;- TeneloabkyhCs, aaraaylk@d 15 aggiky!, Aetptoagyl lagdl hetere¢xstd, t o a

R e R SR I s e B
[ 0025] Thebstierents Chetdibdhaly.cyaref-EN3, nito @NithneCHDRAL-GIOHIRY T (ONRFRmat i ¢
group  _c(NRH)NR'R, —OR?, ~OC(O)R?, ~OC(0)OR?, ~OC(O)NR'R®, ~OC(=NR)NR'R’,
~0S(0)R?, ~0S(0):R*, ~OS(O)NR’R®, ~OS(O),NRR®, -NRR®, -NR*C(O)R",
~NR*C(0)OR, -NR*C(O)NRR®, -NR'C(=NR*)NR"R®, -NR*S(O)R’, -NR*S(0),R",
~NR*S(O)NRR, -NR*S(0),NR’R’, ~SR?, ~S(O)R?, ~S(O).R*, ~S(O)NR"R", and
—S(0),NR°R, wherein each R, R®, R%, and R? is independently (i) hydrogen; (ii) Cy.¢ alkyl,
Cy6 alkenyl, C,6 alkynyl, C;_7 cycloalkyl, Ce 14 aryl, C7.;5 aralkyl, heteroaryl, or heterocyclyl,
each optionally substituted with one or more, in one embodiment, one, two, three, or four,
substituents Q; or (iii) R” and R® together with the N atom to which they are attached form
heteroaryl or heterocyclyl, optionally substituted with one or more, in one embodiment, one,

two, three, or four, substituents Q. As used herein, all groups that can be substituted are

“optionally substituted,” unless otherwise specified.

[0029] In one embodiment, each Q is independently selected from the group
consisting of (a) cyano, halo, and nitro; and (b) C;_¢ alkyl, C, ¢ alkenyl, C,_¢ alkynyl, C;54
cycloalkyl, Ce.14 aryl, C7.15 aralkyl, heteroaryl, and heterocyclyl; and (¢) -C(O)R®, -C(O)OR®,
~C(O)NR'RE, -C(NR*)NR'RE, ~OR*, -OC(O)R®, ~OC(O)OR*, ~OC(O)NR'RE,
~OC(=NR)NR'RE, ~OS(O)R®, ~0S(0),R*, ~OS(O)NR'RE, ~OS(0),NR'RE, -NR'R?,
~NR°C(O)R", -NR°C(0)OR", -NR°C(O)NR'R?, -NR°C(=NR")NR'RE, -NR°S(O)R",
~NR°S(0):R", -NR°S(O)NR'R?, -NR°S(0),NR'RE, ~SR°, ~S(O)R", ~S(O),R", ~S(O)NR'RE,
and —S(0),NR'RE; wherein each R, R, R&, and R" is independently (i) hydrogen; (ii) C1¢
alkyl, C,¢ alkenyl, C,6 alkynyl, C5_7 cycloalkyl, Ce 14 aryl, C7.15 aralkyl, heteroaryl, or

-10 -
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and/or multicyclic aromatic group that contain at |east one aromatic ring,
wherein at | east one aromatic ring contains one or nore heteroatons

i ndependewolzgigebmwseted fromO, S, and N in the ring. Hetrerameyil/ogrseyups are
bonded to the rest of the nolecule through the aromatic ring. Each ring of
a heteroaryl group can contain one or two O atons, one or two S atons,
and/or one to four N atons, provided that the total nunber of heteroatons

in each mkRghclQyl u)q:ff ah@ﬁstogaﬂer%mhé Nragm%nméme@are h@REd BAL carbon
atom In certain enbodi nents, the heteroaryl has from5 to 20, from5 to

15, or fﬁ@?‘?’(%ﬂtl@fll%ef?wﬁ@latorrs Exanpl es of nonocyclic heteroaryl groups
i nclude, but are not limted to, furanyl, im dazolyl, isothiazolyl,

i soxazol yhgzopxadi amQldhin eﬁﬁ@(ﬂjn@lﬁé)l“w)stlcaﬂ% 249k YAnd ”@ﬁ{arnaaméwdauy RHRZRKY! |
pyri dazi nyl, (Hr)yrl dyI pyri m di nyl Dl -13262vI pyrr ol t h1 adi azol yl,

t hi azol yIt 2 £pljegign O n@%ff%@i oYRj¢h hag pp gpanfomericagxgess of %&%Whan QU e 80 of

bi cycli ¢ 1a8Hfah a8y bo%rlﬂyulgs% thdﬁ(‘aijﬁ%O%JH& 1684 @afHoul 909 tn8Gesk than BERA9f4r anyl
benzi mi dazol yl, benzoi soxazol benzopyr anyl, benzot hi adi azol yl ,

benzot hi agdtsy han pleqys 82 R3S, tg,@e?ﬁ?@t%%az@l@yﬂ thamghwzo¥ide. dloydss tap ua@plyr i dyl,
I m dazop%bdh@}éks mh%ew n@%(%% Wan abd?l‘i’%d/ozr}o“lx s,thdn%%tﬂé;% r@%@@&l&

i sobenzofuran i enyl, 1sol ndol I soqui noli ny I sot%i azol yl,
napht hyr |al:|ou1;99% mx@z&iha;mbputcﬂm,,or phidsathay ahwt 29. $%eh1 @rtmlyllembpdimenlyl

pyri dopyr, 1%1%@08&’# ﬁlp%’é’s Cil'b?‘%’% 95%%‘%'&% 5{'&{1%&81‘601%88‘%%9 259 '1&§%ﬁt MR

t hi adi az i"enop ricyclic ?eroaryl
groups i m)dieueketnudumrbased onole tbtahwelght otfahe rac:emachmylhesutmenm ndoI yl, carbazolyl,
di benzof uranyl, perim di nyI phenant hrol i nyl , phenant hri di nyl,

phenar Saé%ﬂm Phepag! c'?% n aH%g‘r&?Tg a&?v'e@XJnBo&Betﬂé’gl%ﬁHM and®¥le yaptgenyl . 1n

certain i nents, ete oar y al'so be optl stltuted as
descri bedlehege éllerabSOI!dD@Q@}“lgﬂ'ﬂaeort aitim thpletude uimyt:ﬂtmh‘fralmenféﬂét 5 hecyahd ¢) refers

Lo 2 o oAl AR O R bRV RO P el r o
syst em t ha COﬂt al nNs east one nonar J, erern one *or nore of

t he non- af potatiied lightng reattahtsy te eptivell pamiat oaseraundieblm{d)qmﬂwinSiehtmgtd from QO
S or N tl?'enc%n;[pggnd’ mlorr(])itart] Y, tilatg’s t te%rgglpglll’ned rgt%treg 816 p?ane r(;Ppolzmzed light to the

left or counterclockwise. The (+) prefix indicates that the compound is dextrorotatory, that

is, the compound rotates the plane of polarized light to the right or clockwise. However, the

sign of optical rotation, (+) and (-), is not related to the absolute configuration of the

molecule, R and S.

[0032] The term “solvate” refers to a compound provided herein or a salt thereof,
which further includes a stoichiometric or non-stoichiometric amount of solvent bound by

non-covalent intermolecular forces. Where the solvent is water, the solvate is a hydrate.

[0033] The term “naturally occurring” or “native” when used in connection with
biological materials such as nucleic acid molecules, polypeptides, host cells, and the like,
refers to materials which are found in nature and are not manipulated by man. Similarly,
“non-naturally occurring” or “non-native” refers to a material that is not found in nature or

that has been structurally modified or synthesized by man.

[0034] The term “CCR3” refers to CC chemokine receptor 3 or a variant thereof,
which is capable of mediating a cellular response to a variety of chemokines, including, but
not limited to, eotaxin (CCL11), eotaxin-3 (CCL26), MCP-3 (CCL7), MCP-4 (CCL13), and
RANTES (CCLS5). CCR3 variants include proteins substantially homologous to a native
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certain enbodi nents, the heterocyclyl or heterocyclic group has from3 to
20, from3 to 15, from3 to 10, from3 to 8 from4 to 7, or from5 to 6
ri ng at orwo 2biveswoycl yl groups are bonded to the rest eCTiuseomwBmanl e

t hrough the non-aromatic ring. In certain enbodi nents, the heterocyclyl is
a nonocyclic, bicyclic, tricyclic, or tetracyclic ring system which may

i nclude a fused or bridged ring system and in which the nitrogen or sulfur
at ons nmay e, PPt hiBRAs IhXVlf?g(bIQ:'(ﬁf%re hdheramy &Irrfa)gslram?gngr&cdma{g fEnORtihonal Iy
quaterni zed, and sone rings may arti al or fully saturated, or

aromat i ¢ defPhenshiasastions e ﬁtgblstltﬁwl%ég aEfJBé ﬁéravatlzzse% hfén%aswné frlagmenipessat  any

het er oat Qi Afre & (RORy AL A WERCoPS HhihG AR i ShERIdRMollen SADI €

conpound. Exanpl es of such heterocyclic radicals include, but are not
limted t&Rawapitnyit, leabbab@WOﬁO&xléhl}tical btéﬁﬁ@b@aoemo/yidentbehzmtdﬁaaw@ﬁw :

benzopyr - benzot et r ahydr of ur anyl
benzotet?@ﬁ?ﬁ%g¥ﬁﬁ£%§9Xkbenzoth|opyranyl benzoxazi nyl, b- carbolinyl,
chromanyl , chronon C|nnoI|nyI counarlnyl decahydr0|squ|noI|nyI

di hydr obdPB5sot hi a lflent “%mwweﬁw@f@%&ﬁ ﬁ(g/mpouafl Hpd et paspiplly or
di hyd , |,
I hydroi 3@?1539'@13?1& C%fgt 9%9' PRELEN 1b1ts|d blf‘%n?%)éfa?e%@ 4 yﬁcﬂblgw G QRN AZ1 NY

di hydrop yrim ropyrr i oxol anyl ,
1, 4- di t hi“&6YR3, an'fagwras’q’(’)ﬁw refqrw@azpmlpmmdnmt bmdsrt@ddm)mﬂrrwdctwatM@fl nyl ,

 Sobe ol AL SPORRERCL AR RPN o bERRO TR

I socounarin ol n I soxa rphol i nyl,
octahydrGMnmghyhonQﬁm@ﬁﬁﬁhanpmnmndakmwnmmxmﬁgmwdmnmnngnmnaﬂmmuﬁnmyI

oyr azol 1 aPRYRCR0) DRy PGB et e PRl R

t et r ahydrotusy! , tetrahydr0|squ|noI|nyI t et rahydr opyranyl ,
t et rahydr ot hi enyl , thiannrpholinyl thiazolidinyl tetrahydroquinolinyl

ond, % TR At RS MBTPRE I By SUSEXS BB,
"hal i de" dmeasé Imldm‘tedna@rmm”trafelf fowaondigon, dhbwlet, nedisdascodiareterized by
inappropriate, e.g., less than or greater than normal, CCR3 activity. Inappropriate CCR3
functional activity might arise as the result of CCR3 expression in cells which normally do
not express CCR3, increased CCR3 expression or degree of intracellular activation, leading
to, e.g., inflammatory and immune-related disorders or diseases; or decreased CCR3
expression. A CCR3-mediated condition, disorder or disease may be completely or partially
mediated by inappropriate CCR3 activity. In particular, a CCR3-mediated condition,
disorder or disease is one in which modulation of a CCR3 receptor results in some effect on

the underlying condition or disorder, e.g., a CCR3 antagonist or agonist results in some

improvement in at least some of patients being treated.
Compounds

[0037] Provided herein are arylsulfonamides which are useful for modulating CCR3
activity. Also provided herein are pharmaceutical compositions which comprise the
compounds and methods of use of the compounds and compositions for the treatment of a

CCR3-mediated disorder, disease, or condition.
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and/ or iodine. [0028] The term"optionally substituted” is intended to nean
that a group, such as an al kyl, al kenyl, al kynyl, cycloal kyl, aryl,

ar al kyl , wwoenoangdep or heterocyclyl group, may be subst PCutusdomiosis3dne or
nore substituents independently selected from e.g., (a) G _6 alkyl, C2_ 6
al kenyl, C2_6 al kynyl, C3-7 cycloalkyl, C-14 aryl, C7-15 aral kyl,

het eroaryl, and heterocyclyl, each optionally substituted with one or nore,
in one enbodi ment, one, two, three, or four, substituents @ and (b) halo,
cyano (- @)3g]ni t r om(onbleRbodimehtPrivided hekedif)s@R adylsul AN REmu @ NR a) NR
bRc, -ORa, -OC(OR a, -OC(OCOR a, -OC(ONR bRc, -0C(=NR a)NR bRc, -0O5(O) Ra,
-0S(0O 2Ra, -0OS(O) NRbRc, -0S(O 2NRbRc, -NRLRE, -NR aC(OR d, -NR aC(O OR d,
-NR aC(0) NR bRc, -NR aC(=NR d) NR bRc, - Rd, - NRaS( O) 2Rd,

- NRaS( O) NRbRc, -NRaS(O) 2NRbRc, -SRa, -S(0O -S(O) 2Ra, -S(O NRbRc, and
-S(O 2NRbRc, wherein each Ra, Rb, Rcoa d Rd RS independently (i)

hydr ogen; (||) C 6 alkyl, C2_6 a ’ C2R& al kynyl, C3_7 cycloalkyl, C
-14 aryl, C?_i5 aral kyl, het roar t erocyclyl, each optionally
substituted with one or more(R \p{é di rent, one, two, three, or four,
substituents Q or (iii) Rb an rogetRer with the N atomto which they
are attached form heteroaryl heterocycl yl, optionally substituted with
one or nore, in one enbodi rrent one, {mo, three or four, substituents Q

As used herein, all groups that can be substjtuted are "optr onal |y
substi t utoea? ena)ipraY sd @txﬁ‘gP\R}f %I’én%%%f‘é? @l“@élture[‘ﬁ(ﬁ‘ﬁ@})r ReSkAsCERBGE: frent, each Q

i's lndep%ﬁ'&ﬂé |Ma5fﬁ1|xﬁﬁé 8Awb bP Mot SuBIH QY heFRN D 8 hé}ﬁla&fuu& aBdepiaBle hal o, and
nitro; and - alkyl, C2 6 alkenyl, C2_6 al kynyl, -7 cycl oal kyl

CB-14 aryhlt S Yatiélﬁra&l Ryprodigthereshir yi ,  and het er ocycl yI, and (¢) -C(OR ,
“O(O OR P NR Ry, -C(NR 6)NR fRy, -OR6, -O(OR 6, -O3(O) CR 6,
_0C(0)NR fRyg, -0C(=NR 6).NR f Ry, (O R6, -0S(0)2R6, -0S(0)NR fRg, -0S(0)
ONRFRg, -NRFRg, - NR.BGI)R.RI, andR%tre@@(kup@@e lentINR) BTlroyMRIARGY2NONR 6C( =NR

h) NR T RY.i: NG GROQABLD) €16 alkyl, Coo6 alkenyl, Cocg alkynyl, Cs. cycloalkyl, C 14 aryl, C.1s
aralkyl, heteroaryl, or heterocyclyl; or (¢) —C(O)R'®, —C(O)OR', —C(O)NR'"R",
—~C(NR"™NR'"R', -OR™, —OC(O)R"*, ~OC(O)OR"*, ~OC(O)NR'"R'¢, ~OC(=NR')NR'*R"°,
—OS(0O)R"™, ~0S(0),R™, “OS(O)NR'’R'®, ~OS(0),NR"*R"*, -NR"*R"*, -NR"*C(O)R"’,
~NR™C(0)OR', -NR"™C(O)NR'*R'¢, -NR"C(=NR')NR'°R'¢, -NR*S(O)R ',
~NR™S(0),R", -NR"*S(0)NR'’R'¢, -NR'*S(0),NR "R, ~SR'*, —=S(O)R*, —=S(O),R ",
—S(O)NR'™R', or —S(0),NR'°R*;

R is (a) halo, cyano, nitro, 0xo, or guanidine; (b) C; alkyl, C,4 alkenyl, C,
alkynyl, C;_7 cycloalkyl, Cg14 aryl, C7.;5 aralkyl, heteroaryl, or heterocyclyl; or (¢) —C(O)Rla,
~C(O)OR'"®, —C(O)NR'’R', -C(NR'*)NR'’R'¢, ~OR™*, ~OC(O)R"*, ~OC(0)OR"*,
—~OC(O)NR'PR'®, “OC(=NR')NR'’R*, ~OS(O)R'*, “OS(0),R"*, ~OS(O)NR'"R'®,
—0S(0),NR'’R¢, -NR'*R ¢, -NR™*C(O)R?, -NR"*C(0)OR¢, -NR"*C(O)NR"*R ",
~NR"™C(=NR'")NR'°R'¢, -NR"*S(0)R'?, -NR"*S(0),R"!, -NR*S(O)NR'"R",
~NR"™S(0),NR'"R™, —SR", —=S(O)R'?, =S(0),R"*, =S(O)NR'"R'®, or —~S$(0),NR'"R";

XisOorS;

RY*is —C(O)R", -C(O)OR™, —C(O)NR'°R'¢, -C(S)NR'’R'¢,
~C(S)NR"C(O)NR'R'®, -C(NR')NR'’R'®, -C(NNO,)NR'’R'¢, —=S(O)R ", —=S(O),R ",
—S(O)NR'R', or —~S$(0),NR'"R';

m is an integer from 0 to 3;

n is an integer from 1 to 3;
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-NR6S(O) 2R11 , -NR6S(0)NRfFRg, -NR6S(O 2NRfRg, -SR6, -S(OR6, -S(O 2Re,
-S(O)NR fRg, and -S(0) 2NRf Rg; wherein each R6, Rf, Rg, and Rh is

i ndependewmol2g10(i2}9éhydr ogen; (ii) C al kyl, C2_6 al kenyl, pCZ/iB2@bloyrsys , C3-7
cycl oal kyl, C -1 aryl, Cr7-15 aral kyl, heteroaryl, or - 10 -

SDI - 13262vl heterocyclyl; or (iii) Rf and Rg together with the N atomto
whi ch t hey are attached form heteroaryl or heterocyclyl. [0030] In certain
enbodi nent's, "optigalhYn@dkt &0 BAdangenanti omerical ly active" refer to a
col l ection of nol ecul es, ich ha§01 an enantioneric excess of no |ess than

about 50% no | esscachBn. Rbokit apddd” inéndepesdentiydmdigaens - 8@)1%(1 s el t han
about 90%, N GSE. { AERAOUL A neRR LSS HhDRRFAOU!ca G231 S 1 han

about 93% no"less than abou % no |'ess than out 95% no |ess than
about 96%R " iweethergthithalN amt@twlgql%lem@e pigashed indgperdvody foeddetermgryless t han
about 99%. g@ss t han about 99.5% or no | ess than about 99.8% In
certain ensoo / nts, the conpound conprises about 95% or nore of one
enanti omer and abowherS9ah allle&sall@ﬁylt éldbyno'l,hwloéémlmri'loamlﬂ(ylbh@edcmyl,t he t ot al

wei ght of racemat e et ieq il 3031 n.describing a
act fve conbBTRRRSTEMGally SHERLE R K08 ot dyFS S ARaBTiAGRY 2
conf i gur dtonof) ofand, hmlomnidemmb eb)e(blcgwﬂkyil,t(s_mfkbmaj CGetityayl( €) - cyﬂwlk@lﬂ% and (-)

d tog t t at f th th
i oot ot ol uhe b ARel 87 PR bLd gkt PREMTS i kgt a1y
?ctl ve caopeisitbodibivat, ong, tP6, e]ﬁﬂeegomdnr,csalbﬁalehdgaz ahd@) C(O(rmﬁﬁlmil@)i)_R dliant 1
evor ot at CO u olaril ze | 0}
the left g{(%m%tg rdélﬁgél&\%l 9_8(%@ &&9 (Sﬁd:obgf@g&t ﬁgt t he conpognd is
dextror OL@@£NRa)NRat° L@S(d)he @g(mgzmdos@)nkas Ld)s(oqim OfNRIRl,ari zed |ight

1 th | t | T at d
BRI L g%%@)@@ U (o aRS  Re R R R e TR s (R and s

E ggfg Lf ThaRSIOMR'S ANNBLENRRY, ERR*$(0) ARCRITPORNAS @) RY L d&Sh RFEI SIOINRYR A Sal t
and —S(0),NRPR®, wherein each R?, R®, R, and R%is independently (i) hydrogen; (ii) Cy.6
alkyl, C,¢ alkenyl, C,6 alkynyl, C5_7 cycloalkyl, Ce 14 aryl, C7.15 aralkyl, heteroaryl, or
heterocyclyl, each optionally substituted with one or more, in one embodiment, one, two,
three, or four, substituents Q; or (iii) R® and R° together with the N atom to which they are
attached form heterocyclyl, optionally substituted with one or more, in one embodiment, one,
two, three, or four, substituents Q);

wherein each Q is independently selected from the group consisting of (a)
cyano, halo, and nitro; (b) Cy¢ alkyl, C,¢ alkenyl, C,_¢ alkynyl, C;_; cycloalkyl, C¢.14 aryl,
C7.15 aralkyl, heteroaryl, and heterocyclyl; and (¢) -C(O)R®, —C(O)OR°, —~C(O)NR'RE,
~C(NR)NR'RE, ~OR*, ~OC(O)R*, ~OC(0)OR*, ~OC(O)NR'RE, ~OC(=NR)NR'R?,
~0S(0)R’, ~OS(0):R*, ~OS(O)NR'RE, ~OS(0),NR'RE, -NR'RE, -NR°C(O)R",
~NR°C(O)OR", -NR°C(O)NR'RE, -NR°C(=NR")NR'R, -NR°S(O)R", -NR°S(O),R",
~NR°S(O)NR'RE, -NR°S(0),NR'RE, —SR°, -S(O)R°, —-S(0),R", ~S(O)NR'RE, and
—S(0):NR'RE; wherein each R, R', R€, and R" is independently (i) hydrogen; (ii) C . alkyl,
Cy6 alkenyl, C, ¢ alkynyl, C;_7 cycloalkyl, Cg 14 aryl, C7.15 aralkyl, heteroaryl, or heterocyclyl;
or (iii) R" and RE together with the N atom to which they are attached form heterocyclyl.

[0039] In certain embodiments, in Formula I, R™* is neither —C(O)O-t-butyl nor
-C(O)H.
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whi ch further includes a stoichionetric or non-stoichionetric anmount of

sol vent bound by non-coval ent internolecular forces. Were the solvent is
wat er, thwoolwas®woi s a hydrate. [0033] The term "nat ur aCiryuSeo0srsdng” or
"native" when used in connection with biological nmaterials such as nucleic
acid nol ecul es, polypeptides, host cells, and the like, refers to materials
mhich are found in nature and are not mani pulated by man. Simlarly,

“non- nat yo@ol Y 0CCMIckHAA emBEdimPRN M BSAMNES T, Ré‘fﬁﬁélth%f) &0l utyrhot hat is not
found in nature or that has been structuga |y nodified or synthesized by

man. [ 0034(O)fhelnceisin egmpmentes fipFemug IOR dﬁé‘?ﬁuﬁ«ﬁ@f@@@bt%ﬁe@ﬂbr a vari ant
ther eof, flbihehs, {i#BARNLL Ao REbAH 08 @& Lhlitilip: ow@se to a variety of
chenoki nes, i ncludi ng, but imted to, eotaXin eot axi n-3
(CCL26), W@y@s@@w)plpmam 1(C@¢@1‘E1391¥deand RANTES (CCL5) CCR3 vari ants

i ncl ude proteins substantially honol ogous to a native - 11 -
SD|'1326%MM§FR3 Hm%nth&%h%Hﬁ&mP%MkﬂQd9&%m9£mﬁﬁ&ﬁdﬂﬁ&ﬁk@k&ﬁoﬁmﬂal
non-natural 'y occurring amno acid deletions, insertions or substitutions
(e.g., CCR3 derivatives, honologs and frag ‘%ts) as conpared to the am no
aci d sequence of a native CCR3. The ami ridas oR§equence of a CCR3 vari ant
is at |east about 80%identical, at |east t 90%identical, or at |east
about 95%identical to a native CCRY, d Ré term " CCR3 antagonist"
refers to a conpound that, e.g., arﬁsal @f totally bl ocks, decreases,

prevents, inhibits, or domnre ul activity. The term " CCR3
ant agoni st” also refers to aa%b d t bi nds to, delays the activation
of , inactivates, or desen5|t|ze eceptor. A CCR3 antagoni st nmay act

by interfering mnth t he |nteré€f|on of a CCR3 receptor and its chenoki ne
| i gand, including, but not limted togqeotaxin (CCLII), eotaxin-3 (CCL26),
MCP-3 (CCL7), MCP-4 (CCL13), and/or RXNTES (CCL5) .

or an enantiomer, a mixture of enantiomers, a mixture of two or more diastereomers, a
tautomer, or a mixture of two or more tautomers thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof;

wherein:

Rl, Rz, R3, R4, RS, and R® are each independently (a) hydrogen, halo, cyano,
nitro, or guanidine; (b) Cy.6 alkyl, Co alkenyl, C,¢ alkynyl, Cs.7 cycloalkyl, Ce.14 aryl, C7.15
aralkyl, heteroaryl, or heterocyclyl; or (¢) —C(O)R'®, —C(O)OR', —C(O)NR'"R",
—~C(NR'™)NR'®R¢, -OR", ~OC(O)R", -OC(0)OR", ~OC(O)NR'"R'®, ~-OC(=NR')NR'"R'*,
~OS(0)R™, ~0S(0),R"*, —OS(O)NR'’R¢, —0S(0),NR'*R¢, -NR'"R", -NR"*C(O)R",
~NR™C(0)OR'", -NR“C(O)NR "R, -NR"*C(=NR')NR'’R ¢, -NR'*S(O)R ",
~NR™S(0),R", -NR"*S(0)NR'’R'¢, -NR'*S(0),NR "R, ~SR'*, —=S(O)R*, —=S(O),R ",
~S(O)NR'R', or =S(0),NR"*R";

R’ is (a) halo, cyano, nitro, oxo, or guanidine; (b) C; alkyl, C,¢ alkenyl, Cs¢
alkynyl, C;_7 cycloalkyl, Cg14 aryl, C7.;5 aralkyl, heteroaryl, or heterocyclyl; or (¢) —C(O)Rla,
~C(O)OR'"®, —C(O)NR'’R', -C(NR'*)NR'’R'¢, ~OR™*, ~OC(O)R"*, ~OC(0)OR"*,
—~OC(0)NR'R', -OC(=NR'"*)NR'"R'*, ~OS(0)R'*, ~OS(0),R"*, ~OS(O)NR'’R'¢,
—OS(0),NR'R¢, -NR'" R, -NR™C(O)R'!, -NR"C(0)OR ', -NR"C(O)NR'*R",
~NR"™C(=NR'Y)NR"R", -NR"*S(O)R'¢, -NR'*S(O),R'?, -NR"*S(O)NR'*R"",
—~NR™S(0),NR'’R'®, -SR™*, =S(O)R"*, =S(O),R"*, =S(O)NR'’R°, or —=S(O),NR"*R";

XisOorS;

R is —C(O)R", -C(0)OR™, ~C(O)NR'"R'¢, -C(NR')NR'"R'¢, ~S(O)R"*,
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[ 0036] The ternms "CCR3-nedi ated di sorder or disease" and "a condition,

di sorder or disease nediated by CCR3" refer to a condition, disorder, or

di sease owenaovesisaed by i nappropriate, e.g., |ess thanpror/use@atars3s han
normal, CCR3 activity. Inappropriate CCR3 functional activity mght arise
as the result of CCR3 expression in cells which normally do not express
CCR3, increased CCR3 expression or degree of intracellular activation,

| eadi ng L@,&%@ S(OMNR! W&iQSQO ’m@bmw'a{emé BloRsE thatlR QL Agimsy or di seases; or
decr eased expr essi on. -nedi ated condition, disorder or di sease
may be ¢ @EiéPWYHKWpQHBHaIIy medi at ed by inappropriate CCR3 activity. In
particular, a CCR3;nmedated mandidi,0on. disorder or disease is one in which
modul ati on of a CCR3 receptor resul'ts in some effect on the under|ying
condi tion or disoreernigeggr from 1 t©BR3 ant agoni st or agoni st results in sone
i nprovenent in at f tients being treated. Conpounds [0037]
Provi ded herein ar%%gﬁ%FéﬁFﬁgglnteéﬁhhlch are useful for nodul ati ng CCR3
activity. Also proukUB% RErki mnd ke’ ipralepadeulyihydiogen fposlkyli Gnsalkwmykh

conpri se é he{ %&ﬁ 3U7Pc%i/c O%Eggge t hrygt%g%ro&rysl oF ete}oggplglogp €ac ndaslr oq?rﬁjb %ﬁpOSI tions

for the tr er B Condition. - 12
- SDI - 13282wk§tB838h theNanen ©nitoc trendre agacbad iddgbed@ngy forinhe@rparyl or
arylsulngganldq of Formula | : (1) or an enantioner, a m xture of

enant i on&F SO xt ure of two or nore di astereonmers, a tautomer, or a

m xture of two or wmﬁenbammmﬁmmamhhﬁﬂeﬁﬂlc@ﬂoﬁkphﬁﬂnﬁﬁﬁymhaabh&bacceptabIe
IR LT MR 4 A N

from (a) cyano, halo, and nitro; (b) C;_6 alkyl, C,.¢ alkenyl, C, ¢ alkynyl, C;_7 cycloalkyl, Cg 14
aryl, Cy_;5 aralkyl, heteroaryl, and heterocyclyl, each optionally substituted with one or more,
in one embodiment, one, two, three, or four, substituents Q; and (¢) —-C(O)R?, —C(O)OR?,
~C(O)NRR?, -C(NR*)NR’R’, ~OR?, ~OC(O)R?, ~OC(0)OR?, ~OC(O)NR’R",
~OC(=NR)NR’R®, ~OS(O)R?, ~OS(0),R*, ~OS(O)NR"R®, ~OS(0),NR’R’, -NR'R",
~NR'C(O)R", -NRC(0)OR", -NR*C(O)NRR®, -NR*C(=NR*)NR'R", -NR*S(O)R",
~NR*S(O)R?, -NR*S(O)NR’R®, -NR*S(0),NR"R®, -SR*, ~S(0)R", -S(0),R*, ~S(O)NR'R",
and —-S(0),NRPR®, wherein each R*, R®, R®, and R¢ is independently (i) hydrogen; (ii) C;.6
alkyl, C,¢ alkenyl, C,6 alkynyl, C5_7 cycloalkyl, Ce 14 aryl, C7.15 aralkyl, heteroaryl, or
heterocyclyl, each optionally substituted with one or more, in one embodiment, one, two,
three, or four, substituents Q; or (iii) R® and R® together with the N atom to which they are
attached form heterocyclyl, optionally substituted with one or more, in one embodiment, one,
two, three, or four, substituents Q);

wherein each Q is independently selected from the group consisting of (a)
cyano, halo, and nitro; (b) C;¢ alkyl, C,¢ alkenyl, C, ¢ alkynyl, C;7 cycloalkyl, Cg_14 aryl,
C7.15 aralkyl, heteroaryl, and heterocyclyl; and (¢) —-C(O)R®, —C(O)OR?®, ~C(O)NR'R,
~C(NRNR'RE, ~OR°, ~OC(O)R*, -OC(0)OR?, ~OC(O)NR'RE, ~OC(=NR°)NR'RE,
~0S(0)R’, ~OS(0):R*, ~OS(O)NR'RE, ~OS(0),NR'RE, -NR'RE, -NR°C(O)R",
~NR°C(0)OR", -NR°C(O)NR'RE, -NR°C(=NR")NR'RE, -NR°S(O)R", -NRS(O),R",
~NR°S(O)NR'RE, -NR°S(0),NR'R, —SR*, ~S(O)R®, ~S(0),R", ~S(O)NR'RE, and
—S(0),NR'RE; wherein each R®, R', R€, and R" is independently (i) hydrogen; (ii) Cy.¢ alkyl,
Cy6 alkenyl, C, ¢ alkynyl, C;_7 cycloalkyl, Cg 14 aryl, C7.15 aralkyl, heteroaryl, or heterocyclyl;
or (iii) R and R® together with the N atom to which they are attached form heterocyclyl.
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nitro, or guanidine; (b) G- alkyl, C2_6 al kenyl, C2_6 al kynyl, C3-7
cycloalkyl, C-14 aryl, Cr-15 aral kyl, heteroaryl, or heterocyclyl; or (c)
-COR | wo20(1PWR | a, -C(ONR I bR ¢, -C(NR | a)NR lpChoRIS2€10/031883 | a,
-OC(ORI a -OC(OORI a -CC(ONRI bR c, -OC(=NR I a)NR | bR c,
-OS(ORI1 a, -05(0 2R1, -OS(ONR I bR ¢, -05(O 2NRI bR ¢, -NR I bR ¢,
-NR I aC(OR Il d, -NR I aC(O)CRI d, -NRI aC(ONR I bR ¢, -NRI aC(=NR |

d)NR | -NR |y ihels R i erbR
-?\IR | as?%g@% i &\@@Q&Hn #h R I}R(lé th&S(C@))@-@égglﬁyl‘ﬂNR—b(@_ﬁ(S(@lo) Mﬁ)ﬁllll K CC

O R
or -S(O GENWIHBF%] Rc is R@(@)Q @aﬁ)aﬂiﬂlb})‘t Ny eH3)0-nPet¥lo, oxo, or guanidine; (b)
G- alkyl, C2_6 al kenyl C2_6 al kynyl, C3-7 cycl oal kyI , C6-14 aryl, Cr-15

aral kyl, b(m R?roar yin,on@embs‘dlﬁélqcquoﬁhula@r (C) C( ORI a, C( ORI a,
-C(O)NRI (N %NRI bR ¢, - -0C(O R O)OR| a,
-OC(ONR | bR c, R JNRR agd RRep emm@?end%tycqug% halow‘((@é a

-OS(ONR | bR c, R@Q O%Mﬂtmle c, -NRI bR ¢, -NRI| aC(OR I d,,-NRI
aC(OOR Id, -NR I g]q NRT bR ¢, -NR| aC(=NR Id)NR| bR ¢, -NR | aS(OR
2 16

| d, -NR | aS(O MR aS(O)NRIbRI c, -NRIl aS(O 2NR bR c, -SRI
a, -S(OR I a, S(Q)iég -S(ONR I bR ¢, or -S(O 2NRLV ; Xis Oor S
Ryais -CCOR I a, - §RI a, -C(ONR I bR c, -C(SYNR | bR ¢, -C(S)NR |
aC(ONR | bR c, -@iNRILoa:NR | bR ¢, -C(NNO2)NR 1V, -S(OR I a, -S(O

2Rl a, -S(ONR I b Sldr2or -S(O 2NR1lV ; mis an integer fromO to 3; nis
an integer froml 03 13 - SDI-13262vip is an integer fromO to 4 ; and
each R a, R b, Rbhis®, 1.dhd, ®4; ehd s independently hydrogen, G _6 alkyl, C2_6

al kenyl, C2-6 al kyﬁl‘ya é%l% 1acy¢sb))§k (O%Ribﬁlcaré/(g)Nﬁneﬁleroaryl or

het er ocycl yl; or each
—C(S)NR“C(O)NR“’R“, —C(NNOZ)NR“’R“, S(O)ZR“‘, or —S(O),NR'®R!®; wherein each

R'and R is independently (a) hydrogen; (b) C,.¢ alkyl, optionally substituted with one, two,
or three substituents, each of which is independently selected from cyano, halo, C;_;
cycloalkyl, Ce.14 aryl, heteroaryl, heterocyclyl, -C(O)R", -C(O)OR®, and —SR?, where the
cycloalkyl, aryl, heteroaryl, and heterocyclyl are each further optionally substituted with one,
two, or three substituents, each of which is independently halo or C,¢ alkyl; (¢) C; alkenyl,
optionally substituted with Cg 14 aryl; (d) C;7 cycloalkyl, optionally substituted with one or
two Cy alkyl; (e) Ce.14 aryl, optionally substituted with one, two, or three substituents, each
of which is independently selected from halo, nitro, cyano, —-OR? —C(O)R?, and C ¢ alkyl,
where the alkyl is further optionally substituted with one, two, or three halo; (f) heteroaryl,
optionally substituted with one, two, or three substituents, each of which is independently

halo or C,.¢ alkyl; or (g) heterocyclyl; and R is hydrogen or Cy.¢ alkyl.

[0044] In another embodiment, in Formula I,
Rl, Rz, R3, R4, and R’ are each independently hydrogen, halo, or C; ¢ alkyl;
R%is cyano or nitro;
R is C alkyl;
XisOQorS;
mis0, 1, or2;
nis1or?2;
pis0, 1,2, 3, or4; and
R is ~C(O)R™, ~C(0)OR™*, -C(O)NR"’R'®, -C(S)NR'*R',
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R c together with the N atomto which they are attached i ndependently form
het eroaryl or heterocyclyl; wherein each al kyl, al kenyl, alkynyl,

cycl oal kywo 2arwi2396ar al kyl , het erocyclyl, and het eroaryl PCI/UsSpti00BEsBS y
substituted with one or nore groups, each independently selected from (a)
cyano, halo, and nitro; (b) G _6 alkyl, C2_ al kenyl, C2_ al kynyl, C3-7
cycloalkyl, C-14 aryl, C7 5 aralkyl, heteroaryl, and heterocyclyl, each

opti onal | y:(@t@stc(t)gt}@dtzw J@Nm)mlbm@r e(ojé(nla%es@mwibﬁ@n\tvheraﬂeacht o,
three, or four tituents Q O R NR bRc,

0
-C(NR a) mmél R'S @@d&pendeety@métrogew @)@%alkyL 6 @1}<NR1 tﬂ@\c Cyd@ﬁdi(cygr a) NR

bR 'SUDS WO S
aC? O)R d. i rﬁ ﬂemm%@h&ggcﬁgyg%%%gom ?%ﬁﬁ&?&' %ﬁggcl?? NR %ulgct%%ﬁ@! aS(O R

d, -NR aSé@)Oth is NideesdfINRelpdRed frOINRdlaS(ya))O 2NRL G alk)SFC:a CYC@@K)ﬂR a, -S(0O
2Ra, - S( RQﬁg : d is
i ndepend? %&Rﬁﬁterﬁé}gl %‘Qﬁé@y‘%ﬂ Séi(‘ nk (Sg‘ h‘% eR[lrl%ﬁl 5&8’5@@&6 kynyl ,
C3 7 cyclao@thcytlkyl Cgcloalklyl saryll het@7ar51 arddieteyd)cyclhbarep@awhqnaby flinelt:ler ocycl yI
each opt| bstit ted th one n_one.e one,
t hree, ouurtéél Wﬂb St Otr tﬂle St ea(Ch o Wﬁ'%% I m%ﬁpﬁcl:&tl%m tHFYlt he N at om

to whi ch ahthﬁi)’ 1ahﬁlr@gehacﬁedalky1r m het erocycl yl, optionally substl tuted with
one or nore, in one enbodi nent, one, two, three, or four, substituents Q

wherein Qis | e m t he group consisting of (a)
cyano, hiﬁ%{g] and nflntygg&%?%;%&agﬁgqt EF&%&J% al kenyl, C2_6 al kynyl, C3_7
cycl oal kyl, C -1 aRyR? KC7R aﬁdRsrabkgdh1nd®§elellemgfrtgbtdroga]mdha]me®1dimajﬁmyI and
(c) -C(OR, C(O)]%IR C(OO%NR_ng, “C(NR 6)NR fRg, -OR 6, -O(OR 6,
-OC(O) OR 6, -0C(0) Fésfﬁ‘é‘ “NR 6)NRfRg, -OS(OR 6, -0OS(0O) 2R6, -0S(0)NR
fRg, -0S(0) 2NRf RgR’isKRsfRgl; - NR 6C(0)R h, -NR 6C(0)OR h, -NR 6C(0)NR fRg,
-NR 6C(=NR h) NR f NR. 6S(OR 11 , -NR 6S(0O 2RI11 , -NR 6S(0)NR fRg, -NR
65(0 2NRfRg, -SR B3SO R 6 -S(0) 2R6, -S(O)NR fRg, and

mis 0, 1, or 2;

nis1or?2;

pis0, 1,2, 3, or4; and

R is ~C(O)R™, ~C(0)OR™*, -C(O)NR"’R'®, -C(S)NR'*R',
~C(S)NR™*C(O)NR'"R'®, ~C(NNO,)NR'"R"®, ~S(0),R™*, or —=S(0),NR'°R'*; wherein each
R!?and R*is independently (a) hydrogen; or (b) Cy.¢ alkyl, C, ¢ alkenyl, Cs; cycloalkyl, Cs.
14 aryl, heteroaryl, or heterocyclyl, each optionally substituted with one or two substituents,
each of which is independently selected from fluoro, chloro, cyano, nitro, methyl,
trifluoromethyl, ethyl, methoxy, ethoxy, methylthio, (15,25,4R)-7,7-dimethylbicyclo[2.2.1]-
heptyl, phenyl, chlorophenyl, furanyl, morpholinyl, acetyl, propionyl, and ethoxycarbonyl;
and R™ is hydrogen or C; alkyl.

[0046] In yet another embodiment, in Formula I,
Rl, Rz, R3, R4, and R’ are each independently hydrogen, halo, or C; ¢ alkyl;
R®is cyano or nitro;
R is C1 alkyl;
XisOorS;
mis0, 1, or2;
nis1or?2;

pis0, 1,2, 3, or4; and
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-S(0) 2NRfRg; wherein each R6, Rf, Rg, and Rh is independently (i)
hydrogen; (ii) G _6 alkyl, C2 6 al kenyl, C2 6 al kynyl, C3-7 cycloal kyl, C
-1 aryl, wWo-20ub/aswbkyl, heteroaryl, or heterocyclyl; or PCrituspoiRio3msasl Rg
together with the N atomto which they are attached form heterocyclyl.
[0039] In certain enbodiments, in Fornula I, RYya is neither -C(O O f-butyl
nor -C(OH - 14 - SDI-13262vI[0040] In certain enbodinents, in Forrmula I,

RYa is neither C(p)qg')c Ry @@ORC(@(U)NthGeI@@WRlemgod| ments, in
Formula |, RYa.is not 1¥|1c In celrtaln enbog| 1msnts |n Formul a I,

the compolHINRSCIOPSR [R5 CQNN&}NR Ihend«pR 8. or -S(O)NR °R'*; wheréin R'™* and
ni trophenyt gy Eécﬂ@a{de}aél{dgﬁiﬂ% mrog%n 8 ﬁ@agﬂghyo%ﬁonaﬁlg)(gﬁ@shmwa fot her

enbodi ment, provided hereln I's an sul f'onam de”of For nu I @ (1) or an
enant i onekbstiuent selecledrom Cél@amtcthhoxyammhxm@ élSﬁS 4R/, br m)r e

di astere t gt her eof ;
or 2 pharimesyp Ryt ot TRy B fMihishatt (il oGy’ ASHORR B o
t her eof ; evuweycarh@nle(b,) CRRalkéR3], opdonaR$p $ubauntdteR®vuarpéaeIeda,dh) Cmpledﬁsalntel) y (a)
hydr ogen, haI a i.tro e enyl ,
C)Zl- 6 g.l K Cﬁ )H ary dg)p%%nﬁ? ﬁugst tlll(tecf Wi fé: uorQwo Flﬂasféﬁ?&?g each-lp(li(eyf:n%ﬁfg SC%eC():g?Idyl O?’/

het er ocy(ﬂoyﬂ ﬂucm) C(lID)o <@(n0) rRtrb rmthyl G(lfD)l@%&nbth@l, eth@( @piNBXy, abdRicew); (f)C( NR | a)NR

52 el e ey A e

Cc, -NR | nhflogen or-NRalkyhC(O R | d, -NR | aC(O)O?I d, -NRI aC(ONR I bR c,
-NR I aC(=NR | d)NRI bR ¢, -NRI aS(OR I d, -NR| aS(O 2R d, -NR |

S(ONR | , 02 |l a, -S(ORI a, -S(O 2R a,
"SR 08 & el S 2 - S(ORT 2 (0 a

R!, R% R’ R* and R are each independently hydrogen, chloro, or methyl;

R%is cyano or nitro;

XisOQorS;

mis0, 1, or2;

nis1or?2;

pis 0; and

R is ~C(O)R™, ~C(0)OR™*, -C(O)NR"’R'®, -C(S)NR'*R',
~C(S)NR"C(O)NR'"R'®, -C(NNO)NR'"R'®, —=S(0),R"*, or ~S(0),NR ""R'®; wherein R'* and
R'¢ are each independently (a) hydrogen; (b) methyl, ethyl, propyl (e.g., n-propyl or
isopropyl), butyl (e.g., n-butyl, 2-butyl, isobutyl, or -butyl), or pentyl (e.g., n-pentyl, 2-
pentyl, 3-pentyl, 2-methylbutyl, 3-methylbutyl, 1,1-dimethylpropyl, 1,2-dimethylpropyl, or
2,2-dimethylpropyl), each optionally substituted with a substituent selected from chloro,
cyano, ethoxy, methylthio, (15,25,4R)-7,7-dimethylbicyclo[2.2.1]-heptyl, phenyl,
chlorophenyl, furanyl, morpholinyl, propionyl, and ethoxycarbonyl; (c) ethenyl or allyl, each
optionally substituted with phenyl; (d) cyclobutyl, cyclopentyl, or cyclohexyl; (e) phenyl,
optionally substituted with one or two substituents, each independently selected from fluoro,
chloro, cyano, nitro, methyl, trifluoromethyl, ethyl, methoxy, and acetyl; (f) furanyl, thienyl,
isoxazolyl, pyrazolyl, 1,2,3-thiadiazolyl, pyridinyl, pyrazyl, benzofuranyl,
benzo[c][1,2,5]oxadiazolyl, benzothienyl, or benzothiazolyl, each optionally substituted with

one or two methyl; or (g) morpholinyl; and R is hydrogen, methyl, or ethyl.

[0048] In yet another embodiment, in Formula I,
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R7 is (a) halo, cyano, nitro, oxo, or guanidine; (b) G _6 alkyl, C2_6

al kenyl, C2_6 al kynyl, C3-7 cycloal kyl, Cb-u aryl, C7-15 aral kyl,

het er oar yWo 20ro/2ed6er ocycl yl; or (c¢) -C(OR | a, -C(O ORPCTAIS201@0E)SBRR | bR
c, -C(NRI ayNRI bR ¢, -ORIl a, -OC(ORI a, -CC(OORI| a, -CC(ONR | bR
c, -OC(=NR I a)NRI| bR ¢, -OS(ORI a, -05(0O 2R a, -CS(ONRI| bR c,
-OS(O) 2NRI bRl ¢, -NRI| bR ¢, -NRIl aCORI d, -NRI aC(OOR 1| d, -NR |

aC(ONR | bR c, NRRP IECRENR ks s uﬁhlln& nd@mtly Mrdge@%ﬁ@d?oi m@bhyl‘ NR |1 aS(O
2R d, -NR | aS(O)NB bR 'c, -NR | aS(Q S(OR I a,
-S(O 2R a, -S(O)?\IRSICY@RIOTEIUOW -S(0O 2NR1V x is Oor s RYa is -C(OR I
a, ~-OORI a, -GAHZFLV , -C(NR | a)NR | bR c, -S(OR1I1 a, - 15 -

SDI - 13262vl -S(O) 2R a, -S(ONR IbR ¢, or -S(O 2NR1lV ; with the proviso
that RYa is neithemis@IOpG:if-butyl nor -C(OH mis an integer from0 to 3;
n is an integer frlg{pJDTQOS pis an integer fromO to 4 ; and each R a,
R b, R ¢, and Rid is independently hydrogen, C -6 alkyl, C2-6 al kenyl,
C2_6 al kynyl C, - hepdk eal kyl, C -1 aryl, heteroaryl, or heterocyclyl or

each pair of R b ﬂd P¢(gjr:) tao bh@ lawé(@&ﬁe?er aé(ggﬂlﬁloRMhl ch they are

attached i ndependentl e oaryl wherein each al kyl,
al kenyl , m(&)NR;}1C(OWE1 PRE WNNmmlelarakmyR dmeS&D)Q@I}l('BRVJ wheaeid edudt er oar yi

(5,98t ol bk AL AR 90 I MRS SRS S5 ISSESIET Y 5
al kynyl , vG834 . §,yrﬁi)lﬂﬂl kysht,yl GSoblitya byl but Ty, oil Pen@yl 8. gyﬁ perhly':lt Bp@ﬁym perayld
he o0 RS AR REL Y MBS AL GO MR o0 of e, 0 one
-C(0)OR @imethylpropyl), chloroethyl, chloropropyl, chlorobutyl, ethoxycarbonylethyl,
methylthiopropyl, cyanomethyl, (15,25,4R)-7,7-dimethylbicyclo[2.2.1]-heptylmethyl, benzyl,
chlorobenzyl, furanylemthyl, morpholinylethyl, propionylethyl, ethenyl, allyl, phenylethenyl,
cyclobutyl, cyclopentyl, cyclohexyl, phenyl, chlorophenyl (e.g., 2-chlorophenyl, 3-
chlorophenyl, or 4-chlorophenyl), fluorophenyl (e.g., 2-fluorophenyl, 3-fluorophenyl, or 4-
fluorophenyl), cyanophenyl (e.g., 2-cyanophenyl, 3-cyanophenyl, or 4-cyanophenyl),
nitrophenyl (e.g., 2-nitrophenyl, 3-nitrophenyl, or 4-nitrophenyl), methylphenyl (e.g., 2-
methylphenyl, 3-methylphenyl, or 4-methylphenyl), trifluoromethylphenyl (e.g., 2-
trifluoromethylphenyl, 3-trifluoromethylphenyl, or 4-trifluoromethylphenyl), ethylphenyl
(e.g., 2-ethylphenyl, 3-ethylphenyl, or 4-ethylphenyl), methoxyphenyl (e.g., 2-
methoxyphenyl, 3-methoxyphenyl, or 4-methoxyphenyl), acetylphenyl (e.g., 2-acetylphenyl,
3-acetylphenyl, or 4-acetylphenyl), dichlorophenyl (e.g., 2,3-dichlorophenyl, 2,4-
dichlorophenyl, 2,5-dichlorophenyl, 2,6-dichlorophenyl, 3,4-dichlorophenyl, or 3,5-
dichlorophenyl), furanyl (e.g., furan-2-yl or furan-3-yl), thienyl (e.g., thien-2-yl or thien-3-
yl), methyl-thienyl, isoxazolyl, dimethylpyrazolyl, methyl-1,2,3-thiadiazolyl, pyridinyl (e.g.,
pyridin-2-yl, pyridin-3-yl, or pyridin-4-yl), pyrazyl (e.g., 2-pyrazyl or 3-pyrazyl),
benzofuranyl, benzo[c][1,2,5]oxadiazolyl, benzothienyl, benzothiazolyl, or morpholinyl; and

each R is independently hydrogen, methyl, or ethyl.

[0049] In still another embodiment, in Formula I,
R'is hydrogen;
R? is chloro or methyl;

R?is hydrogen;
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-C(0O)NR bRc, -C(NR a) NRbRc, -OR a, -0C(0O)R a, -0C(0)OR a, -0C(0)NR bRc,
-0C(=NR a)NR bRc, -OS(O R a, -0S(O 2Ra, -OS(ONR bRc, -0S(O 2NRbRc, -NR
bRc, - NRwG020)0R26960- NR aC(0) OR d, -NR aC(O NR bRc, -NR aCfaNRidpbB3bRc, - NR
aS(OR d, -NR aS(O 2Rd, -NR aS(0)NR bRc, -NR aS(0) 2NRbRc, -SR a, -S(OR
a, -S(O 2Ra, -S(ONR bRc, and -S(O 2NRbRc, wherein each Ra, Rb, Rc, and
Rd is independently (i) hydrogen; (ii) G _6 alkyl, C2 6 al kenyl, C2_6

al kynyl, CG3_7 cycl gakkpbro emekty;aryl, €7 5 aral kyI heteroaryl or

het erocyclyl each 5Optl onal |y substltut ed vvlth one or nore, in one

enbodi ment, one, tolshydipead; or four, substituents Q or (iii) Rb and Rc

t oget her vm'th the pbat to which they are attached form heterocyclyl,
optionally substituted wth one or nore, in one enbodi ment, one, two,

three, or four, suBstPoudnts Q wherein each Qis independently selected
fromthe group COHI%I le ng of (a) cyano, halo, and nitro; (b) G- alkyl,
C2_6 al kenyl, C2 ynyl, C3-7 cycloalkyl, C6-14 aryl, C7_i 5 aralkyl,

het eroaryl , and hemsrlocyclyl; and (c) -C(OR, -C(OOR, -CCONR fRg, -C(NR

6)NR fRg, - o‘%@o;n , -OC(OOR 6, -0C(0)NR fRg, -0C(=NR 6) NRfRg,
-OS(OR 6, 05(0) D S(0O)NR fRg, -0S(0) 2NRfRg, -NR fRg, -NR 6C(OR 11
, -NR 6C(0)0OR h, -mhlﬁqc@)m FRG)ORNR- GOINRIRRH) NRSINR'TRENR 6S(O R 11 , -NR

N N s e
i ndependexit ing K'f s ikegéragan; hy(ltdg}n Qiettty],altey lisopfopyk Bovdtdenydtyl, C2- 6 al kynyl ,
C3-7 cycl pal kyl -4 aryl, 5 aral kyl, heteroary r heterocyclyl; or
(iii) Rf d&ﬂ%t%&()??%{zﬁé?e%{@ﬂpﬂ %CN“:QF%WY%6hWﬂpE‘??yfﬁéi?loé‘%éltyé’tzt ached form
het er OCy%Hﬁ()'xycarboi;?ledlyls@lmellm%‘ﬁo[pw‘ﬂ%}/aﬂoﬂleﬂl@'ﬁ(M)Wt RYa is neither
-C(OO0C -6 alk (O I n anot her enbodinent, Ryais -C(OOC -6
al kyl , bd‘ﬂm%xlbwml%?éﬁrhﬁm ethy}. ores] 3rshlogeRsnerysaneenthyh>For nul a |1,

morpholin-4-ylethyl, 2-propionylethyl, ethenyl, allyl, 2-phenylethenyl, cyclobutyl,
cyclopentyl, cyclohexyl, phenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2-
fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 4-cyanophenyl, 4-nitrophenyl, 2-
methylphenyl, 3-methylphenyl, 4-methylphenyl, 4-trifluoromethylphenyl, 4-ethylphenyl, 4-
methoxyphenyl, 3-acetylphenyl, 3,4-dichlorophenyl, furan-2-yl, thien-2-yl, 3-methyl-thien-2-
yl, isoxazol-5-yl, 2,5-dimethylpyrazol-3-yl, 4-methyl-1,2,3-thiadiazol-5-yl, pyridin-2-yl, 2-
pyrazyl, benzofuran-2-yl, benzo|[c][1,2,5]oxadiazol-5-yl, benzothien-2-yl, benzothiazol-2-yl,
or morpholin-4-yl; and each R is independently hydrogen, methyl, or ethyl.

[0050] In one embodiment, in Formula I,

Rl, Rz, R3, R4, and R’ are each independently hydrogen, halo, or C; ¢ alkyl;

R%is cyano or nitro;

R’ is C ¢ alkyl;

XisOQorS;

mis0, 1, or2;

nis1or?2;

pis0, 1,2, 3, or4; and

RY*is —C(O)R™, ~C(O)NR'™R', or —S(O),R'*; wherein R and R'® are each
independently C ¢ alkyl; Cs.7 cycloalkyl, optionally substituted with one or two C;_¢ alkyl; or
Cos.14 aryl, optionally substituted with one or more halo or C; ¢ alkyl, where the alkyl is further

optionally substituted with one, two, or three halo; and R™is hydrogen.
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Rl1, R2, R3, R4, and R5 are each independently hydrogen, halo, or G - alkyl;
R6 is cyano or nitro; R7 is G-6 alkyl; Xis Oor S mis 0, 1, or 2; nis
1 or 2; pwo=00y/1239602, 3, or 4; and Ryais -C(OR | a, -eOuia31s3( O NR |
bRl ¢, -C(SYNR 1V, -C(SYNR | aC(ONR bR ¢, -C(NNO 2)NR1LV , -S(O 2R a,
or -S(O 2NR1lV 0; wherein each R a and R c is independently (a) hydrogen;
(b) G _6 alkyl, optionally substituted with one, two, or three

subst i tuqmjﬁ eachlnqﬁlommoﬁﬁénpq?pgﬁﬂpam |y selected fromcyano, halo, C,
h cycloal'kyl, C6-14 ary peterpar . heterocyclyl, -CCOR a, -C(OOCR a,

and - SR a, where tReRCQ%LBaIaR@/R araﬁ@qhm%é@@#@ %Mdfoga@}dlal‘?e‘?féﬁ@@%’ wyl are
each further optiogaj Icyan§l(5p§1tulot uted with one, two, or three substituents,
each of which is |ndependent y halo or G _6 alkyl; (c) G _6 al kenyl,
optional Iy substitRtie€wilkn: C6-14 aryl; (d) C3-7 cycl oal kyl, optionally
substituted w th ope gr or §VO C _6 alkyl; (e) C-1 aryl, optionally
substituted with one, two, or three substltuents each of which is

i ndependent |y sel ewtied 1 poin hal o, nitro, cyano, -OR a, -C(0O)R a, and C -6
al kyl', where the al ky|l 25 further optionally substituted with one, two, or
three halo; (f) helferoaryl optionally substituted with one, two, or three
substituents, eachpme Wi, Gj'ori4sa1imdependently halo or G -6 alkyl; or (Q)

het er ocycl yl ; and 10 - ¥l ianot her

enbodi ment, in FOI“%” =y (IF(%))E ﬁ %@dﬁ ‘ﬁl?Jé %é nfl%deaﬁee?ﬂﬁ ntly

hydr ogen,indepéralentdrC G all@rl,aklﬁ)ékcloﬁ@/lj @u@yaalny@ulﬁmmmdtwlm twid fndtisyl @louPs; ak Ky ;
Ce.14 aryl, optionally substituted with fluoro, chloro, methyl, trifluoromethyl, or ethyl; and

' is hydrogen.

[0052] In yet another embodiment, in Formula I,

Rl, RZ, R3, R4, and R’ are each independently hydrogen, chloro, or methyl;

R%is cyano or nitro;

XisOQorS;

mis0, 1, or2;

nis1or?2;

pis 0; and

R is —C(O)R', —C(O)NR'™R', or —S(0),R'*; wherein R'* and R are each
independently methyl, ethyl, propyl (e.g., n-propyl or isopropyl), butyl (e.g., r-butyl, 2-butyl,
isobutyl, or #-butyl), pentyl (e.g., n-pentyl, 2-pentyl, 3-pentyl, 2-methylbutyl, 3-methylbutyl,
1,1-dimethylpropyl, 1,2-dimethylpropyl, or 2,2-dimethylpropyl), cyclobutyl, cyclopentyl,
cyclohexyl, dimethylbicyclo[2.2.1]heptyl (e.g., 7,7-dimethylbicyclo[2.2.1]-heptyl), phenyl,
fluorophenyl (e.g., 2-fluorophenyl, 3-fluorophenyl, or 4-fluorophenyl), chlorophenyl (e.g., 2-
chlorophenyl, 3-chlorophenyl, or 4-chlorophenyl), methylphenyl (e.g., 2-methylphenyl, 3-
methylphenyl, or 4-methylphenyl), trifluoromethylphenyl (e.g., 2-trifluoromethylphenyl, 3-
trifluoromethylphenyl, or 4-trifluoromethylphenyl), or ethylphenyl (e. g., 2-ethylphenyl, 3-
ethylphenyl, or 4-ethylphenyl); and R is hydrogen.

[0053] In still another embodiment, in Formula I,
R'is hydrogen;

R? is chloro or methyl;
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Xis Oor S mis 0, 1, or 2, nis lor 2; pis O 1, 2, 3, or 4; and Rya
is -C(ORI a -CCOORIla, -CCONR 1V O, -C(SYNR 1V 0, - 17 -
SDI - 1326 2vD-20(08eMR0l aC(O NR | bR ¢, -C(NNO 2)NR | bR PCT/USS{1Q03BR a, or
-S(O 2NRI bR c; wherein each R a and R c is independently (a) hydrogen;
or (b) G _6 alkyl, C2_6 al kenyl, C ,-hcycloal kyl, Ceu aryl, heteroaryl, or
het erocycl yl, each optionally substituted with one or two substituents,
each of which is iﬁﬁ@@%@g@gly selected fromhal o, cyano, nitro, G _6
al kyl, C3_7 cycl oal kyl -14 aryl, heteroaryl, heterocyclyl, -OR a, -SR a,
and -C(OR a, wherB Rghlp® qignegfstii ned herein and the al kyl, cycloal kyl,
aryl, heteroaryl, ﬁnqh?@rgggngcycl yl are each optionally further substituted
with one or two substituents, each of which is independently halo or G _6
al kyl; and R b isRhydrasgen or C - alkyl. [0045] In yet another enbodi nent,
in Formula |, Rl, R2 4R3g. R4, and R are each independently hydrogen, halo,
or G _6 alkyl; R6 1s cyano or nitro; R7 is G _6 alkyl; Xis Oor S, mis 0,
1, or 2, nis 1 orm3dslp is O 1, 2, 3, or 4, and Ryais -C(OR 1| a, -C(OOR
l'a, -(ONRI bR ¢, ;.-CSNR 1V, -C(SNR1 C(ONR 1V 0, -C(NNO 2)NR 1V 0,
-S(O 2R a, or -§(6)’2NR1V 0; wherein each

pis 0; and

RY*is —C(O)R™, ~C(O)NR'™R', or —S(O),R'*; wherein R and R'® are each
independently methyl, ethyl, isopropyl, isobutyl, ¢-butyl, 1,1-dimethylpropyl, 2,2-
dimethylpropyl, cyclobutyl, cyclopentyl, cyclohexyl, (15,25,4R)-7,7-dimethylbicyclo[2.2.1]-
heptyl, phenyl, 2-chlorophenyl, 4-chlorophenyl, 2-fluorophenyl, 3-fluorophenyl, 4-
fluorophenyl, 2-methylphenyl, 3-methylphenyl, 4-methylphenyl, 4-trifluoromethylphenyl, or
4-ethylphenyl; and R'® is hydrogen.

[0054] The groups, R', R%, R?, R*, R%, R®, R7, R"* R'", R'*, R' R™ X, m, n, and p in
Formula I are further defined in the embodiments described herein. All combinations of the

embodiments provided herein for such groups are within the scope of this disclosure.

[0055] In certain embodiments, R'is hydrogen, halo, cyano, nitro, or guanidine. In
certain embodiments, R!is hydrogen. In certain embodiments, R!is halo. In certain
embodiments, R! is fluoro or chloro. In certain embodiments, R!is C1.6 alkyl, optionally
substituted as described herein. In certain embodiments, R'is C1.6 alkyl, optionally
substituted with one, two, or three halo. In certain embodiments, R'is methyl, ethyl, propyl
(e.g., n-propyl and isopropyl), butyl (e.g., n-butyl, 2-butyl, isobutyl, or ¢-butyl), or pentyl (e.g.,
n-pentyl, 2-pentyl, 3-pentyl, 2-methylbutyl, 3-methylbutyl, 1,1-dimethylpropyl, 1,2-
dimethylpropyl, or 2,2-dimethylpropyl). In certain embodiments, R is methyl. In certain
embodiments, R'is (1.6 alkoxy, optionally substituted as described herein. In certain
embodiments, Rlis C1¢ alkoxy, optionally substituted with one, two, or three halo. In certain
embodiments, Rlis C,¢ alkylthio, optionally substituted as described herein. In certain
embodiments, R'is C1.6 alkylthio, optionally substituted with one, two, or three halo. In
certain embodiments, R'is C,6 alkenyl, Co ¢ alkynyl, C;_7 cycloalkyl, Cs.14 aryl, C7.45 aralkyl,
heteroaryl, or heterocyclyl, each optionally substituted as described herein. In certain

embodiments, R' is —C(O)R', —~C(O)OR™, —-C(O)NR'’R*®, -C(NR')NR'"R', -OR™,
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Rl a and R ¢ is independently (a) hydrogen; or (b) C _6 alkyl, C2_6

al kenyl, C3_7 cycloalkyl, C- i4 aryl, heteroaryl, or heterocyclyl, each
opt i onal lwo=uotgi2ddent ed wi th one or two substituents, eaebTafS20wi0s1333 s

i ndependently selected fromfluoro, chloro, cyano, nitro, nethyl,
trifluoronethyl, et hyl, met hoxy, ethoxy, nethylthio,

(1S, 2S,4n)-7,7-di net hyl bi cycl o[ 2. 2. 1] - heptyl, phenyl, chlorophenyl,

furanyl, J@W@h@*’ '—@)\d(@f(&f@@tﬂ(}(oml@@k@m@a @IR@)I@R*“RX)’E@S’@WVLOSE@QRR' b is
hydrogen or qball Ky [OOABG]1 In yet another enbodjnent, in ormuia I, R1,
R2, R3, RS @WF@S aS(@ERR "RndelNRnBent N (HSQBROQEN\R ‘HW&DOR'‘or G 6 al kyI R6

i's cyano WRl“U(bﬁl@Rlbﬁﬂ 'N5Rl%( @IRad)ﬂsﬁilecX NR§POR 1 SN (&) Retd, 1, Or "2, nis 1
or 2, pis ), 1, ; r and - 181- SDI - 13262v|Ra|s-C(C1)RI a,
-C(O OR AR %sc@mmhzr masw) NB["8) NFOR “bRIOR ™, ~ SRR -B(QA rbR c,

- C(NNO 2) 1 gg%)glg%t Fg(\%sé Raq RO » +CS% )Rlzwep({ﬁlasﬁeflﬁ/g@%&% jmn R aand R c are

each inde ydr ogeén; optionally substituted with
a substituent selected fromchloro, cyano, ethoxy, nmethylthio, (IS
, 2S, 4R) - 1005p] - di natcagiipieapedinpms, X’ 19 h)fdémeylhabp%@nylmtr% lor @r@p‘ﬁ@nﬂl

f I l. | k I

opt 1 onal (<YPAREApddMencs REARLARKL, ) 9%?345%‘*%“%2 I g
opti onal Ieylbsdlb@nusmztleﬂuwphcldwe b certaim egunbémemelh is Ci-ealkyl, omivegbndent | y

sel ect ed fﬁs?[”tefd a{é% s%ht)%cgug m%%ﬂﬁ Emﬁ‘&{u&é’ms tlsh&udoan% togbg%'i% tthy' ethyl,

met hoxy, eroar onal h one or two
met hyl ; ans@gl)edhﬂﬂ‘e(ﬁlﬂCWL yﬂthreahdoR[n d:e:rtam emb0d1ments R” is methyl, ethyl, propyl

(e.g., n-propyl and isopropyl), butyl (e.g., n-butyl, 2-butyl, isobutyl, or ¢-butyl), or pentyl (e.g.,
n-pentyl, 2-pentyl, 3-pentyl, 2-methylbutyl, 3-methylbutyl, 1,1-dimethylpropyl, 1,2-
dimethylpropyl, or 2,2-dimethylpropyl). In certain embodiments, R’ is methyl. In certain
embodiments, R? is C,_¢ alkoxy, optionally substituted as described herein. In certain
embodiments, R?is C1.6 alkoxy, optionally substituted with one, two, or three halo. In certain
embodiments, R?is C,¢ alkylthio, optionally substituted as described herein. In certain
embodiments, R?is C1.6 alkylthio, optionally substituted with one, two, or three halo. In
certain embodiments, R?is C,6 alkenyl, Co ¢ alkynyl, C;_7 cycloalkyl, Cs.14 aryl, C7.45 aralkyl,
heteroaryl, or heterocyclyl, each optionally substituted as described herein. In certain
embodiments, R? is -C(O)R", —-C(O)OR"™, —-C(O)NR'"R'¢, -C(NR'*NR'’R', —~OR'?,
~OC(O)R'*, ~OC(0)OR™, ~OC(O)NR'’R', ~OC(=NR'*)NR"’R'®, ~OS(O)R"*, ~OS(O),R",
~OS(O)NR'*R'®, ~OS(0),NR'’R'¢, -NR'"R"®, -NR"*C(O)R'?, -NR"*C(O)OR"?,
~NR™C(O)NR'"R'®, -NR"“C(=NR')NR'"R'*, -NR'*S(O)R', -NR'*S(0),R ",
~NRS(O)NR'"R'®, -NR'*S(0),NR'"R'*, -SR"*, ~S(O)R™, —=S(0),R"*, ~S(O)NR'"R", or
—S(0),NR'"R®; wherein R', R'®, R, and R' are each as defined herein.

[0057] In certain embodiments, R?is hydrogen, halo, cyano, nitro, or guanidine. In
certain embodiments, R’ is hydrogen. In certain embodiments, R?is halo. In certain
embodiments, R? is fluoro or chloro. In certain embodiments, R?is C1.6 alkyl, optionally
substituted as described herein. In certain embodiments, R’ is C1.6 alkyl, optionally
substituted with one, two, or three halo. In certain embodiments, R®is methyl, ethyl, propyl
(e.g., n-propyl and isopropyl), butyl (e.g., n-butyl, 2-butyl, isobutyl, or ¢-butyl), or pentyl (e.g.,
n-pentyl, 2-pentyl, 3-pentyl, 2-methylbutyl, 3-methylbutyl, 1,1-dimethylpropyl, 1,2-

-4 -
SDI-13262v1



hydrogen or G - alkyl. [0047] In yet another enbodinent, in Formula I, R1,
R2, R3, R4, and R5 are each independently hydrogen, chloro, or nethyl; Ris
cyano or wWotwwmy12x9¢0s O or S; mis 0, 1, or 2; n is 1 or PeI/Us201e/08183and RYa
is -CCOR I a, -CCOORIla, -C(ONRI bR c, -C(SNRI bR ¢, -C(S)NR I
aC(ONR bR c, -C(NNO 2)NRLV , -S(O 2R a, or -S(O 2NRLlV ; wherein R a
and R c are each independently (a) hydrogen; (b) nethyl, ethyl, propyl

(e.9., HaBRhaRYbropY1 bma@my}pm@w h Ct(r?angembddinl?éﬁs}’k’ lszném Yincelgabut yi , or
/-butyl), or pentyi, (e Fpentyl, 2- penty 9cgent 2-net hyl but yl |

3- net hyl lﬁ’ths?ﬂlme!LtS ARG ﬁfe@ ooy @iﬁgﬁpallmwlzstmtfbﬁafesh%%%b hareingfn certain
2, 2-di rmteﬁ%h@&rféﬁﬂél R3is BAChkORt bﬁﬁﬂél%/yysuﬁé{@&%/d &/Hﬂ 81% W/, Br &rRWRRE i L&

sel ected fromchi oro cyano,

(1S, 2S, 4@)nb¢d1mwdt|s;rﬁet1h9|z billsyldlio pptignally subeipipl ; as @ﬁﬁ@d}eﬂ herghil dr ogtaemy | |
furanyl, I Ny, or allyl,
each opti ong{ﬁ%h%%jsl% Fﬁ)ﬁﬁw 81”&’0 u&ﬁ%%%ﬁ?ﬁ?@@?% %B\Z? &?}hrget&?op%nt yl, or
cycl ohexybrtaif enbgtients, R’ mqo@ﬂ soﬂi@hylstmwnlyt Ukedyalwaikyl,dhes ayl, €wp aralkyl,

substitu Q{%:rs ary? %?tferr(])ge efaﬁ Ppt}()nglﬁwu% E&Fi Jn scnbe&) Lerémc Iic%l}t?%n) cyano,

nitro, furanyl,
t hi enyl , enﬁyoohamoﬂs ’ is pgraRrYl y(EQO)G)R? éE(O)NRH’RéfzaE(WR“)NRF"iR&L AORY, pyrazyl,

benzof ura en b zol . neZohRic hi azol yI ,
each optlg)ﬁé?l{; @g%(tc) (%1% (gﬂﬂgﬁgo e’_o (t‘\%g %]tghel :%(O )’_2%?@% | i nyl; and
R b is hydrogat R freldsydh),NRIREL hNR%bR[CQQaBTC(IOJRVeLNlah@(t(heRwenbodi ment, in
Formila |\ pisck@)RR R, -NRUCENRINRRE, -NRUS(O)RY, -NRI“S(O),RY.
~NR"™S(O)NR!PR!, -NR'"S(0),NR® R, -SR'? —S(O)R'?, ~S(0),R'? —S(O)NR'’R®, or
—S(0),NR'"R®; wherein R', R'®, R, and R' are each as defined herein.

[0058] In certain embodiments, R*is hydrogen, halo, cyano, nitro, or guanidine. In
certain embodiments, R*is hydrogen. In certain embodiments, R*is halo. In certain
embodiments, R*is fluoro or chloro. In certain embodiments, R*is C1.6 alkyl, optionally
substituted as described herein. In certain embodiments, R*is C1.6 alkyl, optionally
substituted with one, two, or three halo. In certain embodiments, R*is methyl, ethyl, propyl
(e.g., n-propyl and isopropyl), butyl (e.g., n-butyl, 2-butyl, isobutyl, or ¢-butyl), or pentyl (e.g.,
n-pentyl, 2-pentyl, 3-pentyl, 2-methylbutyl, 3-methylbutyl, 1,1-dimethylpropyl, 1,2-
dimethylpropyl, or 2,2-dimethylpropyl). In certain embodiments, R'is methyl. In certain
embodiments, R* is C,_¢ alkoxy, optionally substituted as described herein. In certain
embodiments, R*is C1.6 alkoxy, optionally substituted with one, two, or three halo. In certain
embodiments, R*is C,¢ alkylthio, optionally substituted as described herein. In certain
embodiments, R*is C1.6 alkylthio, optionally substituted with one, two, or three halo. In
certain embodiments, R*is C,6 alkenyl, Co ¢ alkynyl, C;_7 cycloalkyl, Cs.14 aryl, C7.45 aralkyl,
heteroaryl, or heterocyclyl, each optionally substituted as described herein. In certain
embodiments, R* is —C(O)R', —-C(O)OR"™, —-C(O)NR'"R'¢, -C(NR'*NR'’R', ~OR'?,
~OC(O)R™, -OC(0)OR'™, ~OC(O)NR'*R', ~OC(=NR')NR "R'*, ~OS(O)R'*, ~OS(0),R ",
~0S(O)NR'"R'®, —~OS(0)%NR°R'®, -NR'*R'*, -NR"*C(O)R'‘, -NR"*C(0)OR",
~NR™C(O)NR'"R'®, -NR"“C(=NR')NR'"R'*, -NR'*S(O)R', -NR'*S(0),R ",
~NRS(O)NR'"R'®, -NR'*S(0),NR'"R'*, -SR"*, ~S(O)R™, —=S(0),R"*, ~S(O)NR'"R", or
—S(0),NR'"R®; wherein R', R'®, R, and R' are each as defined herein.
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SDI - 13262vI R1, R2, R3, R4, and R5 are each independently hydrogen, chloro,
or nmethyl; Ris cyano or nitro; Xis Oor S mis 0, 1, or 2, nis 1 or 2
pis 0; amo2RMa28®0-C(OR 1 a, -C(OOR la, -C(ONR | bRpCT/US2G08}18B3 1V ,
-C(S)NR 1 C(O NRLV 0, -C(NNO 2)NR1V 0, -S(O 2R a, or -S(O 2NRLlV 0;
wherein each Rl a and R ¢ is independently hydrogen, nmethyl, ethyl, propyl
(e.g., Hpropyl or isopropyl), butyl (e.g., Hbutyl, 2-butyl, isobutyl, or

/-butyl) 10@99 pent yin kRaifl embbdnﬁ@m Wis %/dp@@ﬁ >ﬂa10 §yae§r1ﬁtyd or guammylhbut yl,
3- et hyl but 1-di methyl p dinmet h r Qpy 2-

di met hyl ;sﬁlszpgl Pl)ﬂbOdélﬁﬁfé?’(?\ethdmgé%I @rcéﬁ%l@WPOdl@ﬁmé)rRobma}Q n cer’tam

et hoxycar %B&h@ht@y&s’ls Hﬁ&rmélr &Iﬁbr@p Erp&)ftlam e%&%@shly is C; ¢ alkyl, optionally
(1S, 2S,4%)-7,7-dimethyl'bicyclo[2.2.1] - heptyl net hyl, benzyl,” chl'or obenzyl,

f ur anyl eﬂﬂwwtedrm dptsobediierdn. hiplcertan embeotmbrs. iRy lis Cestdﬂ@frh;ﬂptlomllb/yl

phenyl et I e | 25 phenyl
(e.g., le%yor c;%@n&?’u% “ t&%ég&lglghg}n%%tamo%%ﬁ% &nﬁﬁ%r%p {M Ethg H}I%? phenyl
(e. g : 2-(15Euwfpowblbmdhwp@?ﬁd)mxilﬁd'lgenrgkbutybﬁ -blityl flisqbgtybr@hehuytbfl)),,or@?layﬂdptgenyI
(e.g., 3- no ol AaGyan nijty henyl (e.0.,
2-nit rophe‘y B’? en&b 30%611%@%{1%‘?@%?@%%?t“%eéaﬁ%‘xﬁl fPla ‘?’?)ll?m ehy (e.q9., 2-
nmet hyl pheliyéthylgropsgt drya, :phiamy&iylprqrym-lmrtam @hiexdimhdngs, RP 1sfnheuigﬂ ohmehyihphenyl

(e.qg., 2 r|quo hen fl 0 th
4-triflud p‘%ms § alﬁ%?iyh tf;?ﬂ%Wﬁ“&(“é‘ﬂ‘QJ %ﬁ@){? én{ﬂ ceriging hy| phenyl |
or 4-et hyahibb&ﬁyéht)s Rh&ChQMK@@EWionﬂQ{ sgbstmﬂed Wl bm»(;mhemhlree h3tomed b@oayphenyl ,

bt 1 R T T S A T S R
di chl or oph®B¥iment?, -6 CChiRy 1) 8pydnall R subsctued hvath @b &Ry | or tlﬁee“ha(lii. caal or ophenyl
or 3,5 certain embodiments, R is C,6 alkenyl, Co ¢ alkynyl, C;_7 cycloalkyl, Cs.14 aryl, C7.45 aralkyl,
heteroaryl, or heterocyclyl, each optionally substituted as described herein. In certain
embodiments, R’ is —-C(O)R"*, ~C(O)OR'®, —-C(O)NR'°R', -C(NR')NR'*R", ~OR",
—~OC(O)R"?, —OC(0)OR'™, —OC(O)NR'"R'®, ~OC(=NR')NR'’R', ~OS(O)R"*, —OS(0),R ",
—OS(O)NR'’R', ~OS(0),NR'’R'*, -NR'’R'*, -NR*C(O)R'?, -NR"*C(O)OR,
~NR"™C(O)NR'’R", -NR"*C(=NR'9)NR'’R'*, -NR'*S(O)R'?, -NR"*S(O),R ",
~NR"™S(0)NR'R', -NR'S(0),NR'"R'¢, -SR'*, —-S(0)R"?, —=S(0),R"*, =S(O)NR'"R", or
~S(0),NR'®R'®; wherein R'?, R'®, R'®, and R'® are each as defined herein.

[0060] In certain embodiments, two of Rl, Rz, R3, R4, and R? are halo or C1 alkyl,
optionally substituted as described herein. In certain embodiments, two of Rl, RZ, R3, R4, and
R? are halo or (1 alkyl, which is optionally substituted as described herein, and the
remaining three are hydrogen. In certain embodiments, two of Rl, Rz, R3, R4, and R are
chloro or methyl. In certain embodiments, two of Rl, Rz, R3, R4, and R? are chloro or methyl,
and the remaining three are hydrogen. In certain embodiments, R!, R®, and R’ are hydrogen,
and R? and R* are halo or C1.6 alkyl, optionally substituted as described herein. In certain
embodiments, Rl, R3, and R are hydrogen, and R? and R* are chloro or methyl. In certain
embodiments, Rl, R3, and R’ are hydrogen, and R? and R* are chloro. In certain
embodiments, Rl, R3, and R’ are hydrogen, and R” and R* are methyl. In certain
embodiments, Rz, R3, and R’ are hydrogen, and R' and R* are halo or C1 alkyl, optionally
substituted as described herein. In certain embodiments, Rz, R3, and R’ are hydrogen, and R!

and R* are chloro or methyl, In certain embodiments, Rz, R3, and R are hydrogen, and R!
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di chl orophenyl ), furanyl (e.g., furan-2-yl or furan-3-yl), thienyl (e.g.
thien-2-yl or thien-3- yl), nethyl-thienyl, isoxazolyl, dinethylpyrazolyl,
met hyl - | ,\epetomi2ampazol yl , pyridinyl (e.g., pyridin-2-ylPCTmgeeidiosts33 yl , or
pyridin-4-yl), pyrazyl (e.g., 2-pyrazyl or 3-pyrazyl), benzofuranyl,
benzo[c][I, 2, 5] oxadi azol yl , benzot hi enyl, benzothiazolyl, or norpholinyl;
and each R b is independently hydrogen, methyl, or ethyl. [0049] In stil

anot her eahRALERAbro, 1T cERMiNUhEdimenRL RP, 5R3hM{érI{5%‘erhyd%eﬂ1 Sin€ R Q§OROfre MEL DY ;
R3 is hydrogen; - 20 - SDI-13262viR4 i's chloro or net hyI, R is hydrogen; R6

is cyanomeyls Oor S; mis 1; nis 1; pis 0; and Rrais -C(OR | a,
(ORI a -C(ONRI bR c, -C(SYNR 1V, -C(S)NR| aC(ONR | bR c.

-C(NNO 2)ipiR11V . - B(Rraik Einb@dlm@ﬁts TGy ald, cyyﬁgrﬁw of@GhidRle. an and R c
i s independently hydroge nmet hyl ethyl i sop rogé i sobutyl, /-butyl,

1, 1- di nEeRP pn men@%zlwyrﬁ*&gﬁw Iyrcspsyn embodipenss. Setitialo. 18 ceinr opr opy| |

4-chl or OQH{lehmeﬁts €10 a%N6 A Bany! ﬁ{&){tlam e?’n'b@&trﬁ%}{ tI@q 199%918)’ In cekafny anonet hyI
{1S, 2S, AR -1, dlqp hyl bi cycl of 2 -hgﬁ 1yl net hyl',” benzyl,

3-chl or o@é}’@,@@lmemmﬁ af niproy [ieeprtaip| embzdlmmts o Cms allkylt entepally szbérsmérﬂ nyl et hyl ,
ethenyl, d@gcln}tél:d he%elf?.hﬁl@éhﬁh Q&BX&me&tXﬁi@?éh}’ %hkyl, optionally substituted with one,

two, or three halo. In certain embodiments, R® is methyl, ethyl, propyl (e.g., n-propyl and
isopropyl), butyl (e.g., n-butyl, 2-butyl, isobutyl, or #-butyl), or pentyl (e.g., n-pentyl, 2-pentyl,
3-pentyl, 2-methylbutyl, 3-methylbutyl, 1,1-dimethylpropyl, 1,2-dimethylpropyl, or 2,2-
dimethylpropyl). In certain embodiments, R®is methyl. In certain embodiments, RCis Cpg
alkoxy, optionally substituted as described herein. In certain embodiments, R®is C16 alkoxy,
optionally substituted with one, two, or three halo. In certain embodiments, R®is Cos
alkylthio, optionally substituted as described herein. In certain embodiments, R®is Cp6
alkylthio, optionally substituted with one, two, or three halo. In certain embodiments, R is
Cy6 alkenyl, C,6 alkynyl, C;_7 cycloalkyl, Ce 14 aryl, C7.;5 aralkyl, heteroaryl, or heterocyclyl,
each optionally substituted as described herein. In certain embodiments, R%is —C(O)Rla,
~C(0)OR™, ~C(O)NR'’R', -C(NR'“)NR'’R*, -OR"*, ~OC(O)R*, ~OC(0)OR™",
~OC(O)NR'*R'®, ~OC(=NR'")NR'*R'*, ~OS(O)R"*, ~OS(O),R"*, ~OS(O)NR"R',
~0S(0),NR'*R'*, -NR""R"®, -NR"*C(O)R'‘, -NR"“C(O)OR', -NR**C(O)NR'*R ",
~NR™C(=NR')NR'"R*, -NR"*S(O)R"?, -NR'*S(0),R ', -NR"*S(O)NR'*R',
~NR'S(0),NR'*R'¢, -SR™, ~S(O)R™, —=S(0),R"*, ~S(O)NR'’R'", or —S(0),NR"°R'’; wherein

la plb pl 1d , .
R R°, R°, and R are each as defined herein.

[0062] In certain embodiments, R is halo, cyano, nitro, 0xo, or guanidine. In certain
embodiments, R’ is halo. In certain embodiments, R’ is fluoro or chloro. In certain
embodiments, R’ is cyano. In certain embodiments, R’ is nitro. In certain embodiments, R’
is oxo. In certain embodiments, R” is Cy_¢ alkyl, optionally substituted as described herein. In
certain embodiments, R’ is C1 alkyl, optionally substituted with one, two, or three halo. In
certain embodiments, R’ is methyl, ethyl, propyl (e.g., n-propyl and isopropyl), butyl (e.g., n-
butyl, 2-butyl, isobutyl, or #-butyl), or pentyl (e.g., n-pentyl, 2-pentyl, 3-pentyl, 2-methylbutyl,
3-methylbutyl, 1,1-dimethylpropyl, 1,2-dimethylpropyl, or 2,2-dimethylpropyl). In certain

embodiments, R’ is methyl, In certain embodiments, R is (1 alkoxy, optionally substituted
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cycl opentyl, cycl ohexyl, phenyl, 2-chlorophenyl, 3-chlorophenyl,

4-chl orophenyl, 2- fluorophenyl, 3-fluorophenyl, 4-fluorophenyl,

4- cyanophwoybio/3esdt r ophenyl , 2- et hyl phenyl, 3-net hyl poengk010/031833

4- et hyl phenyl, 4-trifluoronethyl phenyl, 4-ethyl phenyl, Anmethoxyphenyl,
3-acetyl phenyl, 3, 4-dichlorophenyl, furan-2-yl, thien-2-yl,

3-net hyl -thien-2- yl, isoxazol-5-yl, 2,5-dinethylpyrazol-3-yl,

4- et hyl -k a2canddeasH. 4% Qb é’rhbodl%iéﬂtéj iRM 1% Y| alko;y, ommz lsubs%&a%w an-2-yl,
benzo[c] [, 2, 5] oxadi azol - 5-yl , benzothleq-Z- , benzot hi azol - 2-yl, or

mor phol | #&-typ; or drer ek inRprtasn P@bqqﬂﬂ@}ﬁ%ﬁdeﬁr@ 6>ﬂ1waw@@;éwnalwwqwte%%s et hyl .
[0050] | meQnBeLRHAR FBREain eﬂlbg(ﬂﬁl'gytL 3R7|18 CEgjalk)a%lo Bﬁlongﬁly su@glgutgi_’w?tfle each

i ndependent |y hydrogen, hal o, s cyano or nitro;, R7 is
Ci _6 al ke, W(O’I(B“t@@ilal(s Ingeeitagn @mbf?fhmmts ISrCz slkenply CQ«; alkynys (@; 1, 2, 3, or

i:l a?gdeggﬁdbﬁ epe6nlél 715(?%)@4\% ﬁa\(ylcﬁr I%[emc%@éf@()pa%nﬁt gé]bgi (fﬂte'?f'asa and R
subst i t utdegtrihid ltﬁr@melncnertmmm@odlﬁlemb KR/l —@GO)R:B WCEDOR ™, -SHONSRAR|y

bsti 1 1 lak Vb 16 f h
ggtlsz)ln;ﬁy subi@?@f P%é@ﬁ%o 86(8r thrbgb)ryww@dﬁﬁ wﬁ 1;s;drlcj)(tzjfaner
- 21 - susmmétsz@sm%“}pﬂ(@)mﬁmhemse@nmlbmémm R“Famﬁw))R}d, Rl, R2, R3,
R4, and Rhgé%x§%§¥MI@§$B§£g§ﬂhk% q¥€ﬁ8@$ﬂ8%ﬂﬁhﬁﬁ>QQng&%Rﬁlkyl R6 is cyano

or nitro;
~NR"™S(0),R'?, -NR"™S(O)NR'’R', -NR"S(0),NR'*R', —=SR", —=S(O)R"*, =S(0),R ",
—~S(O)NR'R', or —S(0),NR'°R'; wherein R'*, R'®, R', and R'? are each as defined herein.

[0063] In certain embodiments, X is O. In certain embodiments, X is S.

[0064] In certain embodiments, R™* is —C(O)R™, wherein R'*is as defined herein. In
certain embodiments, R¥® is not -C(O)H. In certain embodiments, R** is —C(O)OR",
wherein R' is as defined herein. In certain embodiments, R*® is -C(O)OR'?, wherein R' is
as defined herein, with the proviso that R is not -t-butyl, 9-fluorenylmethyl, or benzyl. In
certain embodiments, R¥* is —C(0)O-ethyl. In certain embodiments, R¥* is —C(O)NR'"R'¢,
wherein R'® and R'® are each as defined herein. In certain embodiments, RY%is
—~C(S)NR'™R'®, wherein R'® and R'® are each as defined herein. In certain embodiments, R¥*
is ~C(S)NR"C(O)NR'R', wherein R'® R'", and R® are each as defined herein. In certain
embodiments, R™ is —C(NR')NR'’R'®, wherein R', R'®, and R'® are each as defined herein.
In certain embodiments, R is <C(NNO,)NR'’R', wherein R'® and R'® are each as defined
herein. In certain embodiments, R™® is —S(O)R'?, wherein R'® is as defined herein. In certain
embodiments, R™ is —S(0),R'?, wherein R'is as defined herein. In certain embodiments,
RY*is —S(O)NR'PR'®, wherein R' and R are each as defined herein. In certain

embodiments, R™ is —S(0),NR'"R'®, wherein R'* and R'® are each as defined herein.

[0065] In certain embodiments, m is 0. In certain embodiments, mis 1. In certain

embodiments, m is 2. In certain embodiments, m is 3.

[0066] In certain embodiments, nis 1. In certain embodiments, n is 2. In certain

embodiments, n is 3.

[0067] In certain embodiments, mi1s 1 and nis 1. In certain embodiments, m is 1 and
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Xis Oor S mis 0, 1, or 2 ; nislor 2; pis O 1, 2, 3, or 4, and Rya
Is -C(ORI a, ~-CCONRIbR ¢, or -S(O 2R a; wherein R a and R c are
each i ndempendani2BysoCi - al kyl; C3-7 cycl oal kyl, optional PgTaIsbemios1s8&d Wit h
two nethyl groups; or C-14 aryl, optionally substituted with fluoro,
chloro, nethyl, trifluoronethyl, or ethyl; and R b is hydrogen. [0052] In
yet anot her enbodinent, in Formula I, Rl, R2, R3, R4, and R5 are each

i ndependgnt by hydrogen, chloro, or nethyl; Ris cyano or nitro; Xis O or

S; mis O, 1,or2 ;nls lor 2; pisO0; and Rrais -C(ORI| a, -C(ONR

| bRl ¢, or -S(O a; wherein Rl a and RI_ c are each independently

met hyl , é?%@ﬂ, dBﬁF“@Ee@bmhmﬁﬁ?dﬁﬁp BV”ﬂ@Bﬁ?@B@P?nBBh¥9|IQ%“@HI H but yl ,

2-butyl, ehﬁ)@ﬁlﬁfeﬂﬂs; Qn. ﬁnw@bﬁle)nbomml (s8. On certdiP@Momend; pant yl , 3-pentyl,
2- met hyl butyl, 3- nethylbutyl 1, dlnethylpropyl 1, 2- dlnethylpropyl or

2, 2-di net r opyl cl obu clohe
di met Ihy| 65‘{‘{?& 01[02 %Cﬂ%‘ &l%‘é%%: %gc?f %etlﬁﬁ%ﬁifb%i%ﬁ)%(}{f%n? R it yl ) |
phenyl , fayo ?@ck}ﬁn%:kub@@mgd as aesf:ﬂlue@rh@&hﬁ MY bertadr ShbHAMBRHAS RYis COJ alkyl,

4- quoropheny | or ophenyl (e.g. - chl orophenyl , 3- chlorophenyl or

4- chIoroﬁﬁ@ﬁ?ﬂysmﬁ%WﬁVPﬁﬁ%ﬁﬁﬂWPéﬂgmﬁe%mﬁﬁPﬂV1Bﬁ@ﬂﬁwhwéu”ﬁ@ﬂﬁ94 BHenyl , or

4- et hyl gheayd Pr@mtcgféint)l MRS, @g‘? eyl é(rgl Heterogryi Bétfnlob'ﬁ'i}q aphenw 3-
trlfluoronet yl phenyl), yIp enyl (e.g.

trlfluoronetQ¥ pheny
2- et hyl ph@lﬁ@) R“gand SR where the cycloalkyl, aryl, heteroaryl, and heterocyclyl are each further

optionally substituted with one, two, or three substituents, each of which is independently
halo or C; alkyl. In certain embodiments, R"%is C1.6 alkyl, optionally substituted with one
or two substituents, each of which is independently selected from halo, cyano, nitro, C
alkyl, C5; cycloalkyl, Ce.14 aryl, heteroaryl, heterocyclyl, —OR®, —SR?, and ~C(O)R?, where
R is as defined herein and the alkyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl are each
optionally further substituted with one or two substituents, each of which is independently
halo or Cy.¢ alkyl. In certain embodiments, R'%is C1.6 alkyl, optionally substituted with one
or two substituents, each of which is independently selected from fluoro, chloro, cyano, nitro,
methyl, trifluoromethyl, ethyl, methoxy, ethoxy, methylthio, (15,25,4R)-7,7-
dimethylbicyclo[2.2.1]-heptyl, phenyl, chlorophenyl, furanyl, morpholinyl, acetyl, propionyl,
and ethoxycarbonyl. In certain embodiments, R™ is Cy.¢ alkyl, optionally substituted with
one substituent selected from chloro, cyano, ethoxy, methylthio, (15,25,4R)-7,7-
dimethylbicyclo[2.2.1]-heptyl, phenyl, chlorophenyl, furanyl, morpholinyl, propionyl, and
ethoxycarbonyl. In certain embodiments, R is methyl, ethyl, propyl (e.g., n-propyl or
isopropyl), butyl (e.g., n-butyl, 2-butyl, isobutyl, or #-butyl), or pentyl (e.g., n-pentyl, 2-pentyl,
3-pentyl, 2-methylbutyl, 3-methylbutyl, 1,1-dimethylpropyl, 1,2-dimethylpropyl, or 2,2-
dimethylpropyl). In certain embodiments, R is methyl, ethyl, isopropyl, isobutyl, #-butyl,
1,1-dimethylpropyl, or 2,2-dimethylpropyl. In certain embodiments, R™is C16 alkyl, methyl,
ethyl, propyl (e.g., n-propyl or isopropyl), butyl (e.g., n-butyl, 2-butyl, isobutyl, or #-butyl), or
pentyl (e.g., n-pentyl, 2-pentyl, 3-pentyl, 2-methylbutyl, 3-methylbutyl, 1,1-dimethylpropyl,
1,2-dimethylpropyl, or 2,2-dimethylpropyl), each optionally substituted with a substituent
selected from chloro, cyano, ethoxy, methylthio, (15,25,4R)-7,7-dimethylbicyclo[2.2.1]-
heptyl, phenyl, chlorophenyl, furanyl, morpholinyl, propionyl, and ethoxycarbonyl. In
certain embodiments, R™ is methyl, ethyl, propyl (e.g., n-propyl or isopropyl), butyl (e.g., n-
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et hyl phenyl, or 4-ethyl phenyl); and Rl b is hydrogen. [0053] In still

anot her enbodinent, in Formula I, RL is hydrogen; Ris chloro or nethyl; -
99 - SDI -wB26vi2B¥8 i s hydrog r,pCTIVI, R 4 is chloro orCwatskyl/03iR35 is
hydrog ,Cll, R6 is cyano; Xis Oor S; mis 1; nis 1; Pis 0 ; and Rya
Is -CCOR I a, -C(O)NR I bRI ¢, or -S(O 2R 1| a ; wherein Rl a and RI| ¢
are each i ndependently nethyl, ethyl | sopropyl, isobutyl, /-butyl,

1, 1- di metphyd, @trswl lsob% fr or%ﬁ@g |n p&]Yﬁ'?Péi'ﬁ;M' 3- p&]Y}ql pﬁl@m&mw
cycl ohexyl I 'met h cyclo[ 2 phenyl ,
2-chl or oén@ﬁpylbum éﬂrdem@bw@mvl 13- dﬁm@rbylwﬁélnw 2, 2 éunqﬂwéﬂr@mﬁ)e ﬁlglproedwl

fl uor oph | p t I i
L dorof US?%E%P{%QFSH'%‘J&W %bﬁoxyc%%gfl%yl Hl%&ﬁyitm%p‘} Rﬁsﬁ J}Xﬁcgﬁbﬁtﬁbé r (1)5 25, 4R)[ 0054]

The gr oup’s/- dlmemylbmcloﬁzﬂ 1R¢pty1IR5hy1R63nZﬂ7chkRoll>enaxl Mdnybmth?ll c, RI1 d, RYa,
a t d

descrl be?jn Cf'u #chk]ln PF@B@%{@%@ logllgceo fn %@Odﬁﬁgg{lﬁmﬁ%@et% ovﬁgbdfq)h(glggl n for

such gr oumufat ebunyt hllrrhmh@y@mpple 2@fd1mhth$1pdlpsb Peblgrathyl, 0oBEjrofropytelrt ai n

enbodi nen e Q ano | tre In certain

embodi rrenkﬂsor()b yi Z'Qh(ﬁ& Q(% ﬁthy?n r(I:“!‘édrl armn r%)ﬁig VA rwethﬂi?‘?bgé}?%aro In

certai n dimethylbicyclo[2.2. 1] heptylmethyl, benzyl, 3- chlorobenzyl, furan-2-ylemthyl, 2-

morpholin-4-ylethyl, or 2-propionylethyl.

[0070] In certain embodiments, R'%is C, alkenyl, optionally substituted as described
herein. In certain embodiments, R is (1 alkenyl, optionally substituted with Cg 14 aryl. In
certain embodiments, R is C, alkenyl, optionally substituted with one or two substituents,
each of which is independently selected from halo, cyano, nitro, Cy¢ alkyl, Cs_.7 cycloalkyl,
Ce.14 aryl, heteroaryl, heterocyclyl, —-OR?, —SR?, and —C(O)R?, where R is as defined herein
and the alkyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl are each optionally further
substituted with one or two substituents, each of which is independently halo or C;¢ alkyl. In
certain embodiments, R"%is C, alkenyl, optionally substituted with one or two substituents,
each of which is independently selected from fluoro, chloro, cyano, nitro, methyl,
trifluoromethyl, ethyl, methoxy, ethoxy, methylthio, (15,25,4R)-7,7-dimethylbicyclo[2.2.1]-
heptyl, phenyl, chlorophenyl, furanyl, morpholinyl, acetyl, propionyl, and ethoxycarbonyl. In
certain embodiments, R"%is C, alkenyl, optionally substituted with Cg_14 aryl. In certain
embodiments, R'™ is C,.¢ alkenyl, optionally substituted with phenyl. In certain embodiments,
R™is ethenyl or allyl, each optionally substituted with phenyl. In certain embodiments, R"™
is ethenyl, allyl, or phenylethenyl. In certain embodiments, R™is ethenyl, allyl, or 2-

phenylethenyl.

[0071] In certain embodiments, R'%is C,6 alkynyl, optionally substituted as described
herein. In certain embodiments, R' is C.; cycloalkyl, optionally substituted as described
herein. In certain embodiments, R is (5.7 cycloalkyl, optionally substituted with one or two
Ci6 alkyl. In certain embodiments, R"%is (5.7 cycloalkyl, optionally substituted with one or
two substituents, each of which is independently selected from halo, cyano, nitro, C¢ alkyl,
Cs_7 cycloalkyl, Cg.14 aryl, heteroaryl, heterocyclyl, —-OR", —-SR®, and ~C(O)R", where R" is as
defined herein and the alkyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl are each optionally
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enbodi nents, R 1 i s fluoro or chloro. In certain enbodinents, R1is C _6
al kyl, optionally substituted as described herein. In certain enbodi nents,

R 1 is Cwe alokeB9soopti onally substituted with one, twopcorustéwesisbal o. |n
certain enbodiments, R 1 is methyl, ethyl, propyl {e.g., H propyl and

i sopropyl), butyl {e.g., Hbutyl, 2-butyl, isobutyl, or /-butyl), or pentyl
{e.qg., Hpentyl, 2-pentyl, 3-pentyl, 2-nethyl butyl, 3-nethyl butyl,

1, 1-di metgfylep gaﬂnytkmed i onel bﬁﬁmﬁts@mﬁw oaclPbt Whiéh dii %éﬁdlaﬂfqug Jr- Cﬂ n certain

embodi ments, R 1 is nethyl. In certain enbodinents, 6 alkoxy,
opt i onal [ajkyé JM?]M%?@HO%@%&@ Gedeysiqaliivh optienale pybstitHcd RIBEINABHE®, R 1 i s

G _6 al kQyein Rk Q8R! \Vhléﬂl??ﬁde éﬁh&ﬁly‘%ﬂe&e@ﬂ@m B, cl%rot &afi§ nfig) 0. 1N

certain embodi ments, hi o, optionally substituted as
descri bedndtied érlﬂuorpmethzelr @thylnmeth@@d ﬁthem glethlszltlllm (18,261#RB7.4t kyl t hi o,

oo e S HASELAS S i, Gy, fEopln RER1 g0 8L Btbionst | )
o Tt e el oty
| ch.,O) N&l(sﬁl)ljsﬁ?gédc\mﬂ;t%(wlé;))m@oh]ds In-céﬂlpFNRO(bduaﬁlNRéll?llzlb Q/clmufﬂgélgd%?)}zlvg AR
e N N NS e B A SRR TS = R
|bR|aS((; o) Bchratzfin gmbliﬁélheolﬁ§(R? 1; ZRi_losliﬂltyl @Elobenaﬁ,g(@)cw?oﬁex?ﬂgn Gerémﬂ\loﬁhlio_dgﬁg@) Zﬁlg?lv -
wher ei n %‘ ' ,Cy‘ﬁél)b“t‘)‘,ﬁl’ ‘QSOB?nt)Qn%’C%%’H’%eW é%ezgcz\%gswgglﬂh%@&yﬁ]@%# H.'heéj 56] In ’

certain enbodi nents, R2 is hydrogen, halo, cyano, nitro, or guanidine. In
certain QﬂﬁdﬂinEntBumﬁﬁnkmb&yﬁEmgdﬁaBKBpﬁﬁﬂtaﬁMnﬁHhmdhmnﬂis(bﬁ&&&ﬁ halo. In

certain enbodinents, Qr.o_or oro. In certain enbodlnents R2 is
R Lt R T R e e o AR ke i

enbodi mentise sBRithdnteachal kilch iOptdpoRahtly saathsittdnubesl nd, bya(hﬂ &OR*’\NO, or

three hal—%(O)IRq ;ﬁl?ertl?alrl](yle wljlgrglthe arlllgysl 1S f??thgr%ptrlroentaﬂy lsubst?thtlgzg w1th one two or
three halo. In certain embodiments, R"%is Ce.14 aryl, optionally substituted with one or two
substituents, each of which is independently selected from halo, cyano, nitro, Cy_¢ alkyl, C54
cycloalkyl, Ce.14 aryl, heteroaryl, heterocyclyl, —-OR’, —-SR?, and ~C(O)R’, where R" is as
defined herein and the alkyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl are each optionally
further substituted with one or two substituents, each of which is independently halo or C; ¢
alkyl. In certain embodiments, R"is Ce.14 aryl, optionally substituted with one or two
substituents, each of which is independently selected from fluoro, chloro, cyano, nitro,
methyl, trifluoromethyl, ethyl, methoxy, ethoxy, methylthio, (15,25,4R)-7,7-
dimethylbicyclo[2.2.1]-heptyl, phenyl, chlorophenyl, furanyl, morpholinyl, acetyl, propionyl,
and ethoxycarbonyl. In certain embodiments, R"%is Coe.14 aryl, optionally substituted with
one or two substituents, each independently selected from fluoro, chloro, cyano, nitro, methyl,
trifluoromethyl, ethyl, methoxy, and acetyl. In certain embodiments, R'® is phenyl,
optionally substituted with one or two substituents, each independently selected from fluoro,
chloro, cyano, nitro, methyl, trifluoromethyl, ethyl, methoxy, and acetyl. In certain
embodiments, R"%is Ce.14 aryl, optionally substituted with one or more halo or C;_4 alkyl,
wherein the alkyl is optionally substituted with one, two, or three halo. In certain
embodiments, R"%is Ce.14 aryl, optionally substituted with fluoro, chloro, methyl,

trifluoromethyl, or ethyl. In certain embodiments, R is phenyl, fluorophenyl (e.g., 2-
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(e.g., Hpropyl and isopropyl), butyl (e.g., Hbutyl, 2-butyl, isobutyl, or
[-butyl), or pentyl (e.g., Hpentyl, 2-pentyl, 3-pentyl, 2-nethylbutyl,

3- et hyl bwoybio/123dedi net hyl propyl, 1, 2- di met hyl propyl , POT/US2010/031833
2,2-dinmethyl propyl). In certain enbodinents, R2 is nethyl. In certain
enbodi mrents, Ris C _6 al koxy, optionally substituted as described herein.
In certain enbodinents, R2 is C _6 al koxy, optionally substituted with one,

two, or thoRhdAl, 0. ﬂdoEbpﬁ@M Qir - mgﬁéﬂmn&rﬁ@roﬁ%n'yﬁe.%zféh@kd@x&mIso

optlonalli: substi 't ut ed describ herei n certain enbodinents, R2 is
G _6 al kyhlorpgenydsr ﬁ@hb?mpye@ﬂubmethwlpb@tﬂo“ 1-Badylphepyl, 3gpethyiphcayhar 4. | n
certain HEEﬂS %mﬂd%?odléth%heﬁylad ?e Q%hﬂu&gm@thﬁbﬁe)ﬁw |3=tr1ﬁ§0rgm9t){§;lbﬁ)e§1|[yf<yl , C
-14 aryl, -15 aral kyl, heteroaryl’, "or heterocyclyl, each optionally

substi tutoéél tAducderseshylbleedy hear efhylphenyl mx?aﬁthylemu PredyiphenyRorids - C(O)R | a,
-C(0)OR |, ORI a,
-0 0) or B i Tyt RS s qBSpnciog. sefbaen B O0% L i
2R a, m(oapmyu %lﬁbthﬂphenﬁis@r@lﬂmetbﬂph@yl oNRethyiphenyNRn|cers@X 0) RI d, -NR
I 0) OR -NR, 1k . 0)NR | b -NR |
as?% R)I e@""%ﬁ“‘?’%gﬁ%&% Cﬁld)f‘)ﬂ% 1fe %55(\‘ %lﬂiﬁpﬁ%%g? Chlorgpﬁﬁlyl A gJ( 0) 2NR bR

c, -SRI cblorepﬁé@))Rﬂhorapheﬂﬁ((@k Iﬂuoﬂ)phens( @) fNierdph&xfyll, o€ 4- fh)lbropﬁﬁ@)) 2NRI bR c;
wherein R a {z I3| C %n g arhe ach as dE Bed h I ?057] In
certain é%%’c?@?%h §: Y NP RDA PoGEROPPRL ST YEyAMBICN; t’PlHOP 36§n dine. In
certain aﬂb@deﬂmmrﬁtroﬁsnﬁsormmdﬁqgemyl) hfbtlgf(ﬁjhbﬁylr(le gnh«mémmbﬁyl R3 is halo. In
certain enbo is fl i

or chloro. In certain e | ts, R3is
G Bl Ky et Bg ymeSbeny e B ibs Bh Lt ner B ROD M R BRE -
enbodi mentiSuordiBeth\pkdnyl, 8 KM fluoRiMekiBMdkhy), %thb@héﬂyll(eeéd Mthﬁpmga 3two, or
three halo. In certain enbodi ments, R3 is nethy et hyl, g@opyl (e.qg.,

H propy! SHEWPPFRdH Styfphepylis yreﬂpé@enylrcﬁ syu?ymethozw&mlr 3-medoRyhg Ryl By
/-butyl), | e@iohe t ¥ hae t Yhoe tai@{e ) butyl
3- rret% I)gullgéth&@?il%ygl(%e?lph IH?I@EAQ]yhltﬁpHéﬁﬁ s t%%%ﬁ9136211164’2vol’)e i rreh'%yl prgpyl
or 2,2- d.dﬁ@ilthsmdmgﬂ 31drph§3é@nhamﬂ w@@pr?@hwl 2rpdipjoriephdiyl. 2.6t n certai n

dichlorophenyl, 3,4-dichlorophenyl, or 3,5-dichlorophenyl). In certain embodiments, R is
phenyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2-fluorophenyl, 3-fluorophenyl, 4-
fluorophenyl, 4-cyanophenyl, 4-nitrophenyl, 2-methylphenyl, 3-methylphenyl, 4-
methylphenyl, 4-trifluoromethylphenyl, 4-ethylphenyl, 4-methoxyphenyl, 3-acetylphenyl, or
3,4-dichlorophenyl.

[0073] In certain embodiments, R™ is heteroaryl, optionally substituted as described
herein. In certain embodiments, R is heteroaryl, optionally substituted with one, two, or
three substituents, each of which is independently halo or C;_¢ alkyl. In certain embodiments,
R™is heteroaryl, optionally substituted with one or two substituents, each of which is
independently selected from halo, cyano, nitro, C;¢ alkyl, C;5_7 cycloalkyl, Cg 14 aryl,
heteroaryl, heterocyclyl, -OR", —SR?, and ~C(O)R", where R" is as defined herein and the
alkyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl are each optionally further substituted
with one or two substituents, each of which is independently halo or C;¢ alkyl. In certain
embodiments, R"%is heteroaryl, optionally substituted with one or two substituents, each of
which is independently selected from fluoro, chloro, cyano, nitro, methyl, trifluoromethyl,
ethyl, methoxy, ethoxy, methylthio, (15,25,4R)-7,7-dimethylbicyclo[2.2.1]-heptyl, phenyl,
chlorophenyl, furanyl, morpholinyl, acetyl, propionyl, and ethoxycarbonyl. In certain

embodiments, R™ is heteroaryl, optionally substituted with one or two methyl. In certain
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enbodi ments, R3 is G _6 al koxy, optionally substituted as described herein.
In certain enbodinents, R3 is C - al koxy, optionally substituted with one,
two, or twoeelhabwo | n certain enbodinents, R3 is C2_6 a&Chyisténoon31833
optionally substituted as described herein. In certain enbodinents, R3 is
G _6 alkylthio, optionally substituted with one, two, or three halo. In
certain enbodinents, R3 is C2 6 alkenyl, C2 6 al kynyl, C3 7 cycloalkyl, C

-14 aryl enfeddimes: 1k}é|furahﬁt @laar ﬁébxazem ?%%mcygbythmdl@aﬁ}h F@ﬁa h@ﬂal ly
|

substituted as describ erein. In cértain enbodi nents s -C(ORI a,
“C(O) OR IpyEyL. gmeyinRnyl, role] (1.2 GlowrdipzodylNRopothipnyLcor bergribyiazglyl, ﬁ@@( ORI a,

O OR N las , -05(Q
2%( a? ) tl&lamgl%galwge%lth% of:tiwo Mﬁbgll ée(r:ﬁﬂl_mﬁlﬂodllﬂ&tsc}i 13%%1 8- R | fj,)

-NR | aC(f@)amR il ogffuranNiRyl), thION0 AR thiepfd-ylor thigyrs- Vl)am(t&YilF@lllen)d)INRaxolﬂRl c, -NR

50O Rl 351 5 gy ARG i s 8560 2N
c; Wwher eipprifh-4ayl), Ryrabyl (&8., E,pylamx:l ORB-piraayle bemzcoﬁlrasfldefl ned herein. [0058] In
certain %ﬁbogﬁ] %]Oiadf:ﬁ()lyg bﬁl}/ {hl gnbr trenzoc%hla qn?ﬂc 0 %re(r)ﬂ ?meﬁi‘é‘l ﬂadl ne. In

certain e cert i$ halo. In
certain éﬁlﬂamdrymmt:&z leéB msthﬂthrend ﬁflS@dﬁk@¥59yl 2 ﬁdﬂmh)apmazemcydlémpnt s, R4 is

G - al kyl | tltu desc bed her In certain
enbodi neﬁ‘?éhﬁémﬂq@‘ aZ I’(?/jfrl HBg'tyférPé'FalZ\‘// TBetr d with one, two, or
t hree ha|b@nzo[o‘][10235]bﬁddmzelliﬂ)91dbfﬁﬁﬂhﬁm 2R4, dirdefmithylol-28t.hyl , propyl (e.g.,
H propyl and isopropyl), butyl (e.g., Hbutyl, 2 butyl i sobutyl, or

f-b | la Lb |,
o T o i Beng RS BRI iR Rt

2, 2-di rrethlayetqay@plybptmnhlry @Bftitlﬁbmwﬂlﬁbﬁnibmﬁﬂtsﬂqstltﬁéntﬁ sadteiflhichis n certain
enbodinents, R4 is G - Ikx tional t|tu descri bed herein.
' cer tatiebsmsgebrehtisd P H o RS Y ot PonsteyilEets £t ed wi th one,
two, or tbiegarde@rockalys eORaI—BRE qb@d'@(@m SwheBAR *1iSas @éfifedaekyd drdl tBs
optionally substituted as described herein. In certain enbodi nents, R4 is

G - al kyPtt 6yclopiilordt heeredips prdhsteaervait He se oty Sriheh8diHat o. 1 n

with one or two substituents, each of which is independently halo or C;¢ alkyl. In certain
embodiments, R™ is heterocyclyl, optionally substituted with one or two substituents, each of
which is independently selected from fluoro, chloro, cyano, nitro, methyl, trifluoromethyl,
ethyl, methoxy, ethoxy, methylthio, (15,25,4R)-7,7-dimethylbicyclo[2.2.1]-heptyl, phenyl,
chlorophenyl, furanyl, morpholinyl, acetyl, propionyl, and ethoxycarbonyl. In certain

embodiments, R™ is morpholinyl. In certain embodiments, R™is morpholin-4-yl

[0075] In certain embodiments, R is hydrogen. In certain embodiments, R'®is Cis
alkyl, optionally substituted as described herein. In certain embodiments, R is methyl or
ethyl. In certain embodiments, R™is C, alkenyl, optionally substituted as described herein.
In certain embodiments, R is C,.6 alkynyl, optionally substituted as described herein. In
certain embodiments, R is C;.7 cycloalkyl, optionally substituted as described herein. In
certain embodiments, R'® is Cg.14 aryl, optionally substituted as described herein. In certain
embodiments, R™ is heteroaryl, optionally substituted as described herein. In certain

embodiments, R™ is heterocyclyl, optionally substituted as described herein.

[0076] In certain embodiments, R s hydrogen. In certain embodiments, R is Cis
alkyl, optionally substituted as described herein. In certain embodiments, R'is C16 alkyl,

optionally substituted with one, two, or three substituents, each of which is independently
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certain enbodi ments, R4 is C2_6 al kenyl, C2_6 al kynyl, C3_7 cycl oal kyl,
Cb-u aryl, C7 5 aral kyl, heteroaryl, or heterocyclyl, each optionally
substi t utwo 2a/d8w0r i bed herein. I n certain enbodi ment s PCRAUSRGINASE) R | a,
-C(OOR Il a, -C(ONRI bR c, -C(NRI aNRI bR ¢, -ORIl a, -CC(OR I a,
-OC(OOR I a, -CC(ONRI bR c, -0C(=NR Il a)NR Il bR ¢, -OS(OR Il a, -05(0O
2Rl a, -OS(ONR | bR c, OS(O) 2NR1V , -NR 1V, -NR | aC(O)RI d, -NR |

0) OR lseidete e cRida A e -NR |
Z§EO§R | 1? t dN%JBn y%gq D PRl Bar&l ﬁ%?m?mh tgrmE&I\TLR 2 2R bR
o R | SO rr R whei( i, aBRGNRAY HheiGiocAiy A5 Gy DR

wherei n Rlyidhay uﬂ@utu@d with ABAwHR ordhrdl &b@tﬂﬁ&t@éaeﬂ%ﬂf grﬂﬁﬂ lﬂ‘ﬁﬁﬁjeﬂdenﬂy 25 -
SDI -13262vI [ 0059] In certain enbod |rrents rogen, cyano,

nitro, omalguarfidiatte]. Inseran tabedivpbod’ e 6 salkR mzf»onglbfrsag%muted Wlﬂ@éliiet ain
embodi menf {,, Rpbudd) %gh.o?w%‘%ﬁﬁsaiwe ?ﬁﬁ%ﬂﬁ’f{ %?é&teﬁ’fmﬁﬁhdb %rﬂo' RL6 @, chloro. In
I's - a )}3 , O

certain e odlnents |onaIIy su Ut ed as ‘descri bed
herein. latkyb&ht ajdoadobddi nemk b@telﬁayl QetaocﬁlﬁJJr@R -t atrmlné](O)R swhati t ut ed
wi th one,,.t wo, three

, n a net hyl , ethyl,
propyl ( EB gs a,ls 1ned her Y an giléi asll% (a/cf%lad;k f %ra/f rﬁ?telao Ty g an& pﬁt%mf)g:?yl af_eg%h vl
i sobut yl ,optenatly Iﬁuthyi Qubstﬂute(ﬂ)e/nh yhe ¢rawg subshhlpﬁs’l,teyd:h onka&n's ydepeddpelyt yl
2-met hyl hut yl ., 3- met hyl but 1-dipgeth yl.. 1 t.h ropyI or
2 e dt et Eooghy o e ool ey SO ORE it sy IR MRS |
enbodi memk syo fWbktRudais, Bacllok @Xi¢h isoipddpemihily sesd¢a titontlieslo, aglofte s ganb@do,her ei n.
In certai n _enbadi kox o] y substituted with one,
two, or tHilRE tﬁﬂ?‘?fom?tﬁylcg%ﬂa‘?lﬁt%%ﬁ% ﬁ?@ypé@ 532& 15!7121 kyl t hi o,
opti onal Idﬁnauﬁsltydlmad]@gptgiﬁﬁ ylbadoﬂaplﬁeﬁa[yn furium Qﬂfr}alﬁihﬂyleﬁﬁé@ﬂ“pﬂ@”lé@l RS is
C - al kylthio, optionall stituted w or three halo. In

certain élﬁ%tam@ﬁrﬂvgnm@qegta@ﬂ@%wgﬁ%ﬁ 13@2 elka ptwlrﬂly wstvm@wﬂam kyl, C
-14 aryl onCml@uaii 3bkads irdlR tIRABRAEMho, Mox Neh&RAGXS 1425 485y opt i onal |y

substituted as described herein. 1n certain enbodinents, R5is -C(OR I a,

- C( O OR |dirgethylgicg) (R 2} 114hpptyle phengy Nﬂoqoplg)nqurammquhahgd progionyl, and
ethoxycarbonyl. In certain embodiments, R s methyl, ethyl, propyl (e.g., n-propyl or
isopropyl), butyl (e.g., n-butyl, 2-butyl, isobutyl, or #-butyl), or pentyl (e.g., n-pentyl, 2-pentyl,
3-pentyl, 2-methylbutyl, 3-methylbutyl, 1,1-dimethylpropyl, 1,2-dimethylpropyl, or 2,2-
dimethylpropyl). In certain embodiments, R'® is methyl, ethyl, isopropyl, isobutyl, ¢-butyl,
1,1-dimethylpropyl, or 2,2-dimethylpropyl. In certain embodiments, R'® is Cy_¢ alkyl, methyl,
ethyl, propyl (e.g., n-propyl or isopropyl), butyl (e.g., n-butyl, 2-butyl, isobutyl, or #-butyl), or
pentyl (e.g., n-pentyl, 2-pentyl, 3-pentyl, 2-methylbutyl, 3-methylbutyl, 1,1-dimethylpropyl,
1,2-dimethylpropyl, or 2,2-dimethylpropyl), each optionally substituted with a substituent
selected from chloro, cyano, ethoxy, methylthio, (15,25,4R)-7,7-dimethylbicyclo[2.2.1]-
heptyl, phenyl, chlorophenyl, furanyl, morpholinyl, propionyl, and ethoxycarbonyl. In
certain embodiments, R'® is methyl, ethyl, propyl (e.g., n-propyl or isopropyl), butyl (e.g., n-
butyl, 2-butyl, isobutyl, or #-butyl), pentyl (e.g., n-pentyl, 2-pentyl, 3-pentyl, 2-methylbutyl,
3-methylbutyl, 1,1-dimethylpropyl, 1,2-dimethylpropyl, or 2,2-dimethylpropyl), chloroethyl,
chloropropyl, chlorobutyl, ethoxycarbonylethyl, methylthiopropyl, cyanomethyl, (15,25,4R)-
7,7-dimethylbicyclo[2.2.1]-heptylmethyl, benzyl, chlorobenzyl, furanylemthyl,
morpholinylethyl, or propionylethyl. In certain embodiments, R is methyl, ethyl, isopropyl,
isobutyl, #-butyl, 1,1-dimethylpropyl, 2,2-dimethylpropyl, 2-chloroethyl, 3-chloropropyl, 4-
chlorobutyl, 2-ethoxycarbonylethyl, 3-methylthiopropyl, 1-cyanomethyl, (15,25,4R)-7,7-
dimethylbicyclo[2.2.1]-heptylmethyl, benzyl, 3-chlorobenzyl, furan-2-ylemthyl, 2-
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“O(OR1 a -OC(OCRI| a, -0
a, -08(Q 2R a -OS(QNRI bR
(
2
a

ONR 1V, -0C(=NR I a)NR Il bR ¢, -CS(OR I
c, -0S(O 2NR1V, -NR 1V, -NR Il aC(O)R I
O)NR I bR ¢, -NR | aC(=RRriUusd)ib@3is3bR c,
-NR I aS(OR I d, -NRI as( R d, -NRI aS(O)NR I bR c, -NR | aS(0)
2NRI bRl ¢, -SRI a, -S(ORI a, -S(O 2R a, -S(ONRI| bR c¢, or -S(O
2NR1V ; wherein R a, R b, R ¢, and R d are each as defi ned herein.

[ 0060] | nu&shdiaiani&l enylb. of R1, R2, R3, R4, and RS are halo or
G _6 al kyl&ﬁgpt |413ynaﬂ$a 2rIEﬂa%ltut ed as descri bed herein. In certain

enmbodi rrents two of R3, R4,.and R5 are halog or G- alkyl, whichis

opt i onal 0 bst i t@tCéHalagmé%@P%é% K& p e AenYhoatipnidy rs‘é%ﬁiuf;ﬁdﬁ‘@ Asiioed ar e

hydr ogen hefeth. Q8 CéiieBEHARHIE RESs CLWAKEG1, B%mna?- sngtitutBﬂlwuﬁ@é ﬁrgr g chloro
or methyl. In certain egbodinents, two of Fé R3, R4, and are chloro

or met hylceraimembememid s hgs dlierd onrenafy apbsiied With qae Pt BYoUBIsSEISeNt S |
R1, R3, and, &+#Hi& ib Mﬁé&gg&ay@a@}ct&ﬁaﬂ ﬂalﬁ%yaﬁoe nfif el 9&1@@ cﬁadyﬁxélkylo ptional Iy

substituted as described hefein. In certai'n enbodi nent’s, d RS are

hydr ogen, Csamylmet%m@rykhetanowbm M. YR nasdhyl(O)R° wleasy Rivis s definedihereint s, R1,
R3, and 'ﬁn&‘[h%ﬁéﬁ %9(%343]918&9 A r¥ %251%1 fe ocgfgbrpirg each%f) ah?hﬂthglnb odi ment s,

R1, R3, and oge n certain

enbodi marstllsstltut@l WIReoneazm dV(R%wbstéumw ewfeh whighds lmepamnmh%w er Gl abkybr InCi 6

al kyI opti 0 1t Iy di ment s,
I%E:I::t‘a ﬁ%jng(?déél %:RO 1(‘5'3?% alﬁ%wg‘%%? 5ﬂ&ﬁggubr§§tu% V&il%lroge 8? t\x}oaSuﬁst?u@ﬁﬁh certaln

enbodl rrere:acsh ofRﬂuchRdeapeddeRtlarseieMgctiﬁmgélnoroacrtﬂbrﬁz]cyanozﬁltro ﬁE)lhyll3262vI and R4

are chl oro I n c rt nt s \nd R1 and
R4 are methyomst B%ﬁlyqfﬁ OXryt(L’TtE Xye%(?éimﬁ% ’1@%’%@ dg’ég 0%251 , cyano,
nitro, omegyaphainynehloﬂophez@r tﬁ&arryl eﬂdirplmhlmlnhcs:;yl Rﬁoplsnymyldﬁ Gtgeilycaﬂbln}delrt ain
enmbodi nent s, cﬁ@hal 1c % :Hn enb nts, R%é | oro or chloro.
I cert artinBoR e X He Crs ThpRharSTHTE e d wih € il F kil

embodiments, R™ is Cy.¢ alkenyl, optionally substituted with phenyl. In certain embodiments,

b
d, -NR | wG(20)00R23960d, R | a
O

R s ethenyl or allyl, each optionally substituted with phenyl. In certain embodiments, R
is ethenyl, allyl, or phenylethenyl. In certain embodiments, R is ethenyl, allyl, or 2-
phenylethenyl.

[0078] In certain embodiments, R s C,6 alkynyl, optionally substituted as described
herein. In certain embodiments, R s (5.7 cycloalkyl, optionally substituted as described
herein. In certain embodiments, R s (5.7 cycloalkyl, optionally substituted with one or two
Ci6 alkyl. In certain embodiments, R s (5.7 cycloalkyl, optionally substituted with one or
two substituents, each of which is independently selected from halo, cyano, nitro, C¢ alkyl,
Cs_7 cycloalkyl, Cg.14 aryl, heteroaryl, heterocyclyl, —-OR", —-SR®, and ~C(O)R", where R" is as
defined herein and the alkyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl are each optionally
further substituted with one or two substituents, each of which is independently halo or C; ¢
alkyl. In certain embodiments, R is Cs cycloalkyl, optionally substituted with one or two
substituents, each of which is independently selected from fluoro, chloro, cyano, nitro,
methyl, trifluoromethyl, ethyl, methoxy, ethoxy, methylthio, (15,25,4R)-7,7-
dimethylbicyclo[2.2.1]-heptyl, phenyl, chlorophenyl, furanyl, morpholinyl, acetyl, propionyl,
and ethoxycarbonyl. In certain embodiments, R is Csy cycloalkyl, optionally substituted
with one or two C;¢ alkyl. In certain embodiments, R s (5.7 cycloalkyl, optionally

substituted with two methyl groups. In certain embodiments, R is cyclobutyl, cyclopentyl,

-35-
SDI-13262v1



enbodi nents, R6 is nitro. In certain enbodinents, R6 is C - alkyl,
optionally substituted as described herein. In certain enbodinents, R6 is
C - al kylwoaptoasmbl y substituted with one, two, or threeThasb@o/obr3zertain
enbodi mrents, Ris nmethyl, ethyl, propyl (e.g., Hpropyl and isopropyl),
butyl (e.g., Hbutyl, 2-butyl, isobutyl, or /-butyl), or pentyl (e.g.,

H pentyl, 2-pentyl, 3-pentyl, 2-nethylbutyl, 3-nethylbutyl,

1,1-di ”Etc?Ml)]ﬁér Rgpw dlmlzthﬁrbfhyﬂi%t[Bil1%698/1/{&5' of7- am%thymla%rofpyt RI- 9@{}1} qn! N certain

enbodi nen is met In certain enb koxy,

opt i onal Icgrtay pabedimeny Rasls G&W%@ddﬁﬁm@il{m CV‘ﬁOI@?éVIt aln ﬁer@m@nmnés R6 is
G _6 al kquy;g c9&$ﬂu9ﬁadykb6péﬂﬁsé}}cfoﬂé>8@ oM L5t soNg.7, ﬁaiﬁleth?;fbléy&r el n

certain embodi ment’s, 6 al Kyl t hio, optl onal Iy substituted  as
described herein. In certaln errbodl ments, R6 is G 6 alky Ith|o CPtlonally

subst it utl @i t h oleergipsmbedimenis.de” i Slsor arylnonsiopal s Sﬁb%lﬁhﬁ%fmwéw@e Ris C2-6
al kenyl , (@b Iﬂlc&i'aﬂytl:mbogﬁngntsckml?@!; bﬁ{yl ogtloﬂa‘illy@'iﬁé 1tuteg'zx/1&15)n@rt§z|0k&|

heteroaryl or heterocyclyl, each opti‘onally Substituted as descri bed
herein. Ihregsmsiihentss atsb @l ribish ds inferierdenty eyartad fepm haty,@jtoreyang, ~QRY O)NR | bRl

c, -C(NR Rl 1 1 O NR 1V
e AR b@?@?ﬂ%& kst W@&% Raéﬁfyl S%%%O ] SM&@&%N@?’ R Z: - 08(0)
2NR bRl toree bayR In Cbﬁ%lun cmbedxﬁemts R 6)R 14 aryl, optiNRelly saBONE@Rvith ohe orR | aC( O) NR
|8 ot b O o B s P g Q) 20
2R a, - SY@ARI ChRaryt heteroaryS(Hler@NRYV-ORWAERE i m(paRa’, Rheb R'Riasc, and R d
o e h PR LT, o RORA APl DSBS Tl
cert ai n duaitedsutenigd wﬁm oins of twaanBstiatens daot of wiith isenidegéndélﬁlmmdj orgnks, R7 is
cyano. In Cfallt“aln enb ment%i,:2 R7, 1s |tro 1n cert%inn enbodi nents, R7 is

oxo. In && r‘feré%f)la ’Plgs, 7 Ce 148y GOPéIPR%JySU%‘Ht W QPR i t ut ed as

descri beduh@neh®, eabmomlaaﬂs ﬁhdemmaitw&ek&ed RémifRiofd, chiddokylano, @ptd, onal | y
substituted with one, or three halo. In certain enbodinents, R7 is
met hyl , &gl trlB’t“HB‘i}‘?th{l etbyl methayo pPPXa A YEBBr ¥R Bit yI  (e.g., nbutyl,

dimethylbicyclo[2.2.1]-heptyl, phenyl, chlorophenyl, furanyl, morpholinyl, acetyl, proplonyl,
and ethoxycarbonyl. In certain embodiments, R s Coe.14 aryl, optionally substituted with

one or two substituents, each independently selected from fluoro, chloro, cyano, nitro, methyl,
trifluoromethyl, ethyl, methoxy, and acetyl. In certain embodiments, R' is phenyl,

optionally substituted with one or two substituents, each independently selected from fluoro,
chloro, cyano, nitro, methyl, trifluoromethyl, ethyl, methoxy, and acetyl. In certain
embodiments, R is Ce.14 aryl, optionally substituted with one or more halo or Cy_¢ alkyl,
wherein the alkyl is optionally substituted with one, two, or three halo. In certain
embodiments, R s Ce.14 aryl, optionally substituted with fluoro, chloro, methyl,
trifluoromethyl, or ethyl. In certain embodiments, R s phenyl, fluorophenyl (e.g., 2-
fluorophenyl, 3-fluorophenyl, or 4-fluorophenyl), chlorophenyl (e.g., 2-chlorophenyl, 3-
chlorophenyl, or 4-chlorophenyl), methylphenyl (e.g., 2-methylphenyl, 3-methylphenyl, or 4-
methylphenyl), trifluoromethylphenyl (e.g., 2-trifluoromethylphenyl, 3-trifluoromethylphenyl,
or 4-trifluoromethylphenyl), or ethylphenyl (e.g., 2-ethylphenyl, 3-ethylphenyl, or 4-
ethylphenyl). In certain embodiments, R s phenyl, 3-fluorophenyl, 3-methylphenyl, 4-
chlorophenyl, 4-methylphenyl, 4-trifluoromethylphenyl, or 4-ethylphenyl. In certain
embodiments, R is phenyl, chlorophenyl (e.g., 2-chlorophenyl, 3-chlorophenyl, or 4-
chlorophenyl), fluorophenyl (e.g., 2-fluorophenyl, 3-fluorophenyl, or 4-fluorophenyl),
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2-butyl, isobutyl, or /-butyl), or pentyl (e.g., Hpentyl, 2-pentyl,
3-pentyl, 2-nethyl butyl, 3-nethylbutyl, 1,1-dinethylpropyl,

1, 2- di metwol2proopgdep or 2, 2-di met hyl propyl). In certain echaseemwoss33R7 is
methyl. In certain enbodinments, R7 is G _6 al koxy, optionally substituted -
27 - SDI-13262vl as described herein. In certain enbodinents, R7 is G -

al koxy, optionally substituted with one, two, or three halo. In certain

embodi meny shopfthyl &. g%aﬁlplﬁyﬂﬁ hy. %an@taﬂa@ rlﬁtl4laya1§115taa{yu)t hﬂr@ﬂleﬁﬁ eseri bed
herein. Ih certain enbodi nent’s, hi 0, optionally substituted
wi t h one nitfapBenyd3- Itlﬁ‘PI@énYla(Pf& nifrpphepyl}, ﬁﬁhﬁﬁhﬁ@dﬂ%n@ -getmiphpeylp” 6 al kenyl

C2_6 al kWﬂylphgnyl & &M%ﬂ@héﬂ%) tnﬁuoﬂoﬂiefﬁ&%)henyq é Zatrr@llug%hlethl}%%{ﬂ%r yl, or

het erocycl yl”," each optional [y substitut escrlbed herein. “I'n certain
enmbodi nerﬁltlﬂl,lormethﬁphe@(/byw rrlfhlorm@(@)mﬂlyl) athylp¢re) (MR- 1 2-gRIpkenyl, & NR | a) NRI

bR c, - - - - = | a)NRl
Rt e, - obp B s Ayl Bih g Pris o pfns gl MR
bRl c, - NRu¢thaQPBInRD), detylpiRll (@€ O @RIlplenyls NRdtylptea ) MR- hcetyﬂithenyl) NR |
T A S AR % PR g L B
g, o or dSﬁlﬁllloi‘tbﬂﬂalen)bH égﬂzchm{'@hmym ORB SacthRbrbpheRi/l) cIn cangn Bnbalimems,edth as
efine ert certain
enbod meqPED R oTRfoat P ED: Fat e R TR o
XOH I*‘#‘)?’p??’g?ﬁ eknes Raraiun 2 Seypha o pRLsL (R1a 15 1ot
def i med HEHBTRer - GU RO BB B AL hRYS e oy st b 4 MEFbOn R a i s
as defi n@m_melﬁ1eﬂophenw,th the proviso that R a is not -f-butyl,
9-f | uor enyl net hy or benzyl. In certain enbodi ments, RYa is -C(O) O et hyl .

PRl o TR N S S A A T SR e Ml

wher ei N Rerelh. anderRliCerab@iatd) R&Ss Beébael ofemellysubbtiue@ withbfie, W@ ment s,

Rya is -C(S NR | aC(ONR_ bR c, wherein R a, R b, and R c are each as
defi ned ﬁ]érp%§qli>st1tpqpts(3 gichof pyhich is independently halo or C;_¢ alkyl. In certain embodiments,

s heteroaryl, optionally substituted with one or two substituents, each of which is
independently selected from halo, cyano, nitro, C;¢ alkyl, C;5_7 cycloalkyl, Cg 14 aryl,
heteroaryl, heterocyclyl, -OR", —SR?, and ~C(O)R", where R" is as defined herein and the
alkyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl are each optionally further substituted
with one or two substituents, each of which is independently halo or C;¢ alkyl. In certain
embodiments, R s heteroaryl, optionally substituted with one or two substituents, each of
which is independently selected from fluoro, chloro, cyano, nitro, methyl, trifluoromethyl,
ethyl, methoxy, ethoxy, methylthio, (15,25,4R)-7,7-dimethylbicyclo[2.2.1]-heptyl, phenyl,
chlorophenyl, furanyl, morpholinyl, acetyl, propionyl, and ethoxycarbonyl. In certain
embodiments, R™ is heteroaryl, optionally substituted with one or two methyl. In certain
embodiments, R™ is furanyl, thienyl, isoxazolyl, pyrazolyl, 1,2,3-thiadiazolyl, pyridinyl,
pyrazyl, benzofuranyl, benzo[c][1,2,5]oxadiazolyl, benzothienyl, or benzothiazolyl, each
optionally substituted with one or two methyl. In certain embodiments, R™ is furanyl (e.g.,
furan-2-yl or furan-3-yl), thienyl (e.g., thien-2-yl or thien-3-yl), methyl-thienyl, isoxazolyl,
dimethylpyrazolyl, methyl-1,2,3-thiadiazolyl, pyridinyl (e.g., pyridin-2-yl, pyridin-3-yl, or
pyridin-4-yl), pyrazyl (e.g., 2-pyrazyl or 3-pyrazyl), benzofuranyl,
benzo[c][1,2,5]oxadiazolyl, benzothienyl, or benzothiazolyl. In certain embodiments, R is

furan-2-yl, thien-2-yl, 3-methyl-thien-2-yl, isoxazol-5-yl, 2,5-dimethylpyrazol-3-yl, 4-
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enbodi mrents, RYais -C(NR| a)NR bR c¢, wherein R a, R b, and R ¢ are
each as defined herein. In certain enbodinents, RYa is -C(NNO 2) NRLV ,
wher ei n Rvokomvid3dbc are each as defined herein. In certarrusenbogdisaent s,
Rya is -S(OR 1| a, wherein R a is as defined herein. In certain

enbodi nents, RYa is -S(O 2R a, wherein R a is as defined herein. In
certain ermbodinents, RYais -S(ONR 1V, wherein Rl b and R c are each as

defined Remughn 3-Mifeh b biyent Y8edz8furan(XY1, 2NRLV , wherein R a
and R d arlg}J each (1;18 def |§r11eﬁ herejlﬂral pP’[aZ? Znu(r:erét:)%u n errbodl ments, mis O.

| n cert aibdnhdd herdiazoly- VlsbeJ!lZOthWné’eﬂt%bﬁn@ﬁ%%l fohts, mis 2. In certain

enbodi nents, mis 3. [0066] In certain enbodi nents, nlsl In certain

enbodi menpg1 N is 1%cehmn@ﬁb&ﬁmem@n@ogw@f&mymm Srdin dnf¥dBifentsNRE QS t @i N
enbodinents, mis 1 and nis 1. |In certain enbodi nents, mis 1 and - 28 -

SDI - 1326NWGFPCV%lylzopt{OG@BBSJUbﬁtﬁmé‘bWtﬂéP‘P? @rvip aThimens. epeh of whichyity cert ai n

enbodi ne r ghpdl, r
enbodi neﬁ%%pergeh@ S%l.edlleﬁ ﬁgglr%agj: Eyaglnbo di gﬁ%%yl 33%§C%alkP’ CES Jr?n certain

enbodi medesroapyl, hgterasyplydr@BenSRi, ané e (QaRn w@m&duwﬁpﬁne@ew gl iy 6 al kyl ,
optional I Ch s, R ais
PO ot SRR, AR ERCLIARL RSSO ol ROl usTodlBRl >, B
each of whthcimepstwqwbﬁmmi@mdcly OEthebtsenﬂepmlﬁntbylw&mor (halatkyl. A8 czrtgy cl oal kyI

C-14 ar yl bﬁg‘ ﬁ{[eg OI@E Ys h'ﬁ:te{ e&glrglogﬁt onXI r?’ dsuﬁ%t&?)xlﬁ with lon?qr(?%v@ub%uw%? ???E%fa Wher e

t he cyclo erocyc are eac
opti onal Ivghlcsnbstdapetntl@mly\mlechecbﬁn@n flowo, chkvrold‘yame nsmbmbﬂlyumsron&awh of which

i s independent|y hal o or rtanenb | ts ais G-
al kyl | g‘yg%ﬁt O?y’seﬁ%’xﬁl?g?}é%no 5‘1’4@5 ‘lr{ﬁ PRI sff%-%iﬁ%egfﬂ’svéswlof whi ch
is i ndepehmﬁmlérwl Sfeﬂaﬁjzlt Iedrphdslﬁm hedtd, proyiatd, andictho@ycaffionf. d@h kyrlain C3-

;ycl/vﬁ::* Eym’bog?nents 1?1 Ys morBh th% n (:elrtaurr;I grtngoci) mgr(l:tls Xﬂ is mgosphohn 4SR a, and -(OR

[0082] In certain embodiments, R'® and R together with the N atom to which they
are attached independently form heteroaryl, optionally substituted as described herein. In
certain embodiments, R'™ and R* together with the N atom to which they are attached

independently form heterocyclyl, optionally substituted as described herein.

[0083] In certain embodiments, R'is hydrogen. In certain embodiments, R s Cis
alkyl, optionally substituted as described herein. In certain embodiments, R' is C,.¢ alkenyl,
optionally substituted as described herein. In certain embodiments, R s C,.6 alkynyl,
optionally substituted as described herein. In certain embodiments, R is C5.7 cycloalkyl,
optionally substituted as described herein. In certain embodiments, R is Cé.14 aryl,
optionally substituted as described herein. In certain embodiments, R is heteroaryl,
optionally substituted as described herein. In certain embodiments, R is heterocyclyl,

optionally substituted as described herein.
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Ra is as defined herein and the al kyl, cycloal kyl, aryl, heteroaryl, and
het erocyclyl are each optionally further substituted with one or two
substi t uenb2o10e28%600f whi ch is i ndependently hal o or C PCalusgéiro/osrs3zertain
enbodi ments, R ais C- alkyl, optionally substituted with one or two
substituents, each of which is independently selected fromfluoro, chloro,
cyano, nitro, nethyl, trifluoronethyl, ethyl, methoxy, ethoxy, nethylthio,
(I'S, 2S,AR)-1,1- dinethylbicyclo[2.2.1]-heptyl, phenyl, chlorophenyl,
furanyl, [omgaphol i nylone 3B6YmentPFrOEHANHrein &NCtoipBOXICREBO R¥M.thd froger t ai n
enbodi ments, Rla is C- alkyl, optionally substituted with one substituent
sel ect ed PRYW8Rlor 0, cyano, ethoxy, methylthio, (\S, 2S, AR)-1, 1-

di met hyl bi cycl o[ 2. 2. 1] - heptyl , phenyl, chl orophenyl, furanyl, norpholinyl,
propi onyl, and ethoxycarbonyl. Iln certain enbodinents, R Ja is nethyl,
ethyl, propyl (e.g., H propyl j sopropyl), butyl (e.g. butyl, 2-butyl,
i sobutyl, or f-butyl), or pen e.g., Hpentyl, 2-pent - pentyl,

2-met hyl butyl, 3-nethyl bt 1,71-di met hyl propyl, ®,.2-§ nethyl propyl, or
2, 2- dinethylpropyl)r/$ﬂf i n enbodi nent s, P hyl, ethyl,
. %&DUt
ais

i sopropyl, ispbutyl, 1, 1- di et hyl propyl , Jor di met hyl propyl. In
certain enbod t S, i - al kyl, neth§B¥ ethyl, propyl (e.g.,
H propyl or—¥sopr&l ), butyCN(e.g., H butylQ @-butyl, (Nsobutyl, or
f-butyl), or' pentyl (e.g., Hpentyl; 2-pentyl, 3-pe;$yl, 2- met hyl but yl ,

, or

3-net hyl butyl, 1,1-di mgghyl propyl, 1,2-dinethyl prop
2,2-di met hyl propyl), each optionally substituted with a substituent

sel ected fromchloro, cyano, ethoxy, nethylthio,
(1S, 2S,4/7?)-7,7-di net hyl bi cycl gf2. 2. 1] - heptyl, phenyl, chl opsphenyl,
furanyl, norpholinyl, propion and et hoxycarbonyl. In certEﬂE

enbodi nrents, R a is nmeghyl oethyty propyl (e.g., H prppylo® opr opyl ),
b .

butyl (e.g. .~ n=_- 29 = SHEi-13262vl butyl, ¢ |, isob®yll or /-butyl),
pentyl (e.gffg;;gfn yl N 2- yl, 3-pentyl, ty - met hyl but yl ,
1, 1-di met hyl p g N4, 2- di methyl propyl, or X j | p 1),

et hoxyc

chl oroethyl, chlefgpropyl, ¢kl orobutyl, bonyl et hyly
met hyl t hi opropyl, cyanonethyl, (\S;2SR)-
53 54

\\S’/ ? (\ O\\S/’O ?
) N’

0] CN , CN
oy

st
A~ | \(ETN

0] CN O CN

0.0

N/ Y]

57 58
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7, 7-di met hyl bi cycl o[ 2. 2. |]-heptyl methyl, benzyl, chl orobenzyl,
furanyl ent hyl, norpholinylethyl, or propionylethyl. In certain enbodi nents,
Rl a i s nmawbybio/esdsgl , i sopropyl, isobutyl, /-butyl, 1, 1pdirrastérploprsepyl ,

2, 2-di met hyl propyl, 2-chloroethyl, 3-chloropropyl, 4- chlorobutyl,

2- et hoxycar bonyl et hyl , 3-net hyl t hi opropyl, 1-cyanonethyl, (\S, 2S AR -1, 1-
di met hyl bi cycl o[ 2. 2. 1] - heptyl net hyl, benzyl, 3-chl orobenzyl,
furan-2-ylemhyl, 2- norpholin-4-ylethyl, or 2-propionylethyl. [0070] In

certain enbodinents, R ais -6 al kenyl, optionally substituted as
described herein. In certain odinents, R ais C- alken optionally
substituted with C -14 aryl. ertain enbodinents, R a i <6 al kenyl,

f which is
C3 7

optional |y substitutedOypt ¥
i ndependent |y sel e Sromabal o, cyano, F#i _

cycl oal kyl , %gﬁ\%ﬂ) hoaryl hetero\@\ @ a, and -C(OR
a, where Ra i3 asydefined herein and the al k RyC alky ~aryl,
heteroaryl, and heterocycl YIN are each optional |9 @urther gbstituted with
one or two substituent%9 each of which is independently halo or G - alkyl.

In certain enbodinents;”R a is C2-6 al kenyl, optionally substituted with
d from

one of two substituents é@ﬁh O

one or two substltuents each of, which is independently sel ect

fluoro, chloro, cyano, nitro, hyI, trifluoronethyl, ethyl, Jethoxy,

et hoxy, nethylthio, (IS 28 4/7 7-di net hyl bi cycl o[ 2. 2. 1] - yl, phenyl,
chl orophenyl, furanyl, acetyl, propionyl, .a d.- oxycar bonyl .
In certain enbodlnents /a |s 6 al kenyl , optlonalpg sybstituted with C
-14 aryl. In certﬁln enbb RI ais C2-6 ﬁlkqﬁyhi nal |y
substltuted‘ taln enbodl NHFN\g)IS nyl or allyl,
each optlonal tltuted i th phenyl. rtaln enbodinpents, Rlais
ethenyl, ally or(bhenylethéﬁyl In cer enbddi nents, RMa is et henyl ,

allyl, or 2- phenylethenyl [0071] I'n certaln enbodi pents, R a is C2-6
al kynyl, optionally suBdtituted as described herein.®1n certain
enbodi nents, R a is C3_7 cycloalkyl, optionally substituted as descri bed

63 64

CN

- 40 -
SDI-13262v1



herein. In certain enbodinents, R ais C3-7 cycloal kyl, optionally
substituted with one or two C -6 alkyl. In certain enbodinents, Rais C3-7
cycl oal kywo 20mvi2eeeal |y substituted with one or two substrraseais/3sazh of
which is independently selected from hal o, cyano, nitro, G _6 alkyl, C3-7
cycloalkyl, C -1 aryl, heteroaryl, heterocyclyl, -ORa, -SRa, and -C(OR
a, where Ra is as defined herein and the al kyl, cycloal kyl, aryl,

het eroaryl, and heterocyclyl are each optionally - 30 - SDI-13262vl further
substituted with one or two supstituents, each of which is |ndependently
halo or G- alkyl. In certai odlrrents R ais C,

optional Iy substituted wnt '-: t wo substltuents

i ndependent |y sel ect edqﬁ fI uoro, chloro, cyano

trifluoromethyl, et xy, et hoxy, yI 2S, AR) 1,1-

di met hyl bi cyc¢ I 0 1 he phenyl, Ir@qa/ L yl, norpholinyl,
acetyl, propi nyI and et hox car bonyl . In certdin enbodl nts, Rrais C3_7
cycIoaI kyl, optldhally subsCt tuted with one orwo G _6 @kyl. In certain

enbodi ments, R a is Cgy-hcycloal kyl, optionally su ituted with two

met hyl groups. In certain enbodinments, R a is cyclobutyl, cyclopentyl,
cycl ohexyl, or dinethyl bicycl o-{R. 2. 1] heptyl {e.g.,

Cl
7, 7- di met hyl bi cycl o[ 2. 2. . In certain enbodi rrent R ais
cycl obutyl, cyclopentyl, hexyl. In certain enbodirféntls, R ais
cycl obutyl, cyclopentyl, ot

(15, 25, 4/ 9} 7, 7- di met hyﬂgx 75" 1] - hept yl . [0072l'/ln certarn

enbodi nent s° i s C N1 A , optional ubgti Nut € descri bed
herein. In ce ¢ , R ais C ryxl\l)opt |1y substituted
with one, two, or three subs ituents, each of ichis mdependently

sel ected from hal 0® nitro, c%no, -R a, -C(O)(?Qa and &N "6 al kyl, where
the alkyl is further oggionally substituted wth onejy two, or three hal o.
In certain enbodinents, Rais C-14 aryl, optionally substituted with one
or two substituents, each of which is independently selected from hal o,

cyano, nitro, G _6 alkyl, C3_Acycloalkyl, C-14 aryl, heteroaryl,
het erocyclyl, -OR a, -SR a, -C(O)R a, where Ra is as
00 O Cl 00 O Cl

\\ // Y]

o o
22 aAh R S

71 72

Cl Cl

o8 i ~Cl o 0O i ~Cl

0 CN 0 CN
73 74
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defined herein and the al kyl, cycloal kyl, aryl, heteroaryl, and

het erocyclyl are each optionally further substituted with one or two
substi t uenb2o10e28%600f whi ch is i ndependently hal o or C PCalusgéiro/osrs3zertain
enbodi ments, R ais C6-14 aryl, optionally substituted with one or two
substituents, each of which is independently selected fromfluoro, chloro,
cyano, nitro, nethyl, trifluoronethyl, ethyl, methoxy, ethoxy, nethylthio,
{1S, 2S,AR)-1,1- dinethylbicycl [2.2.1]-hepty| phenyl, c ‘orophenyl,

furanyl, norpholinyl, acetyl, pfopionyl, and ethoxycarbon In certain
enbodi nents, Rlais C6-14 aryl tlonally substituted one or two
substituents, each independen el ected fromfl uoro, 0, cyano,
nitro, methyl, trifluordhél Y1, et &I, nethoxy, ar@@ac@tyl”. 1Gh certain
enbodi nent s, a |sﬁphﬁ Qptional ly substi €S i one or two
substltuenﬁs depeng |y sel ected fro fl wor hl oro, cyano,
nitro onet hyl, ethyl, nethqﬁy nd acgtyl. In certain
enbodi nment s, |9 CB | 4 argw, optlonally OuBst i t ut edCmi t h one or nore

halo or Gi-6 al kyl , wherein the alkyl is optlonallyé%ybstltuted wi th one,
two, or three halo. In78ertain enbodinents, Rlais C8-14 aryl, optionally
substituted with quoro chlorgo, nmethyl, trifluoronmethyl, or ethyl I n

certain enbodinents, R ais p En quorophenyI {e.qg., 2- 3 1 -

SDI-13262vaIuorophenyI 3-fl phenyl or 4-fluorophenyl) | or ophenyl

(e.g., 2-chlorophenyl, 3- chl @ pbhenyl , or 4-chl orophenyl), @ hyl phenyl
. =0 Cl

(e.g., 2-nmethyl phenyl, hyFphéhyl , or 4- nethylphgnyl“
2-trifluoroffet by phe 8-
-trifluoronet henyl )| or hyl phenyl (e.g.,

trlfluoroneﬁgfigi qu\ di N

3-trifluoro ) .
2- et hyl phenyl -8t phen ; or 4- et hym cert@ n enbodi nent s,
R a is phenyl, ®-®Iuorophamyl 3- nethylphenyl 0O4- chl or ophenyl ,
4-nethy|pheny|, 4- trlfluoronethylphenyl or ethylphenyl. In certain
embodi ments, R a is pAényl, chlorophenyl (e.g., 2-cH orophenyl,

3-chl orophenyl, or 4- chlorop nyl), fluorophenyl (e.g., Z-éﬂuorophenyl,

3-fluorophenyl, or 4-fluorophenyl),
00 O Cl 0 0 Cl
.S S

CN

79 80

Cl e} O J‘: Cl
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cyanophenyl (e.g., 2-cyanophenyl, 3-cyanophenyl, or 4-cyanophenyl),
nitrophenyl (e.g., 2- nitrophenyl, 3-nitrophenyl, or 4-nitrophenyl),

met hyl phewol2o0(oe226p 2- net hyl phenyl , 3- net hyl phenyl, or pdTrastdploptsanyl ),
trifluoromethyl phenyl (e.g., 2-trifluoronethyl phenyl, 3-

trifluoronethyl phenyl, or 4-trifluoronethyl phenyl), ethylphenyl (e.g.,

2- et hyl phenyl, 3- ethyl phenyl, or 4-ethyl phenyl), nethoxyphenyl (e.g.,

2- met hoxyphenyl , 3-nethoxyphe?XI, or 4-net hoxyphenyl), acet Iphenyl (e.qg.,

2- acetyl phenyl, 3-acetyl phenylj, or 4-acetyl phenyl), dichlor phenyl (e.0.,
2, 3-di chl orophenyl, 2, 4-di chenyl 2, 5-di chl or ophenyl , 6-
dlchlorophenyl 3, 4-di chl or gghehyl , or 3, 5 dlchlorophenyl certain
embodi ments, R a is PAedyl, -cﬂiorophenyl 3 chloﬁbph yl, Cl

4- chl or ophe - QFdopheryl, 3-fluorop &43.-'g-henyl,

4- cyanophen @A troph , 2-met hyl phe 31\1“3 hyl yl, 4-

nmet hyl phenyl ,~4-1f | ™M uor omgt hyl phenyl , 4-etthyhyheryl , 4-yet hoxyphenyl ,

3-acetyl phenyl, or 3, 4-dicaNorophenyl. [0073] ®n certai enbodi nents, R a
is heteroaryl, optionally substituted as described hgéein. In certain
enbodi nent s, R ais hé?eroaryl optionally substitu¥ed with one, two, or

t hree substituents each of lch i s independently halo or G _6 alkyl. In
certain enbodinents, R ais Heteroaryl, optionally substitputed with one or
two substituents, each of why is independently sel ected m hal o, cyano,
nitro, G _6 alkyl, C3-7 cyc | Cb-u ar , heteroaryl erocyclyl,

-OR a, -SR a, and -C(RP af wheré:Ra is as deflned ﬁkﬁbl and the al kyl,

cycl oal kyl , @yF ar , and heteroc tionally furt her
substi t ut ed g#yr t ubsti tuents, h | c i ndependent | y
halo or G _6 alkyl. Tn cerfTain enbodlnents Rifa i’s het roaryl, optionally
substituted withOone or twdNsubstituents, eactOof which G |ndependently

sel ected fromfl uoro, % | oro, cyano, nitro, nethyl, élfluoronethyl et hyl ,
met hoxy, ethoxy, methylthio, (IS, 2S, 4")-7,7-dinethylDdicyclo[2.2.1]- heptyl

phenyl, chl orophenyl, furanyl, ¢porpholinyl, acetyl, proplonyl? and

et hoxycarbonyl. In certain
0 Cl 00 S

O\\ /,O F+C \\S’/
F ’S 3 N
N
N N
O CN , O
87 88
\\ ¢l O\\ '/O 3

S S

N N
Q.0 @ QO

89 92
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enbodi nent s,
nmethyl. In certain -
i soxazol yWo 2p1v2zwbyl |

Rl a is heteroaryl,
32 -

Rla is furanyl,
pyri di nyl,

optionally substituted with one or two
SDI - 13262vI enbodi nent s,
1, 2, 3-t hi adi azol yl,

t hi enyl
pyCaaskg10/031833

benzof ur anyl

benzo[ c] [ |

, 2, 5] oxadi azol yl ,

benzot hi enyl

or benzot hi azol yl,

each optionally substituted with one or two nethyl.

In certain enbodi nents,

R ais furanyl (e.g., furan-2-yl or furan-3-yl), thienyl (e.g., thien-2-yl
or thien-3-yl), nethyl-thienyl, isoxazolyl, dinmethylpyrazolyl, nethyl-

1, 2, 3-t hi adi azol yI, pyridinyl e.g., pyridin-2-yl, pyridin-3-yl, or
pyridin-4-yl), pyrazyl (e.g. pyrazyl or 3-pyrazyl), beng ranyl ,
benzo[c] ][I, 2, 5]oxad|azolél t hi enyl, or benzothlazogv certain
enbodinents ais fi yI t hi en-2-yl, 3 neth o#?hlen 2-yl,

i soxazol -5-y ,5-[ci"l\n<er ' razol 3-yl, F’\N - -5-yl,
pyridi n-2-yl ynazyl , pz of ur an- 2-yl -5-yl,
benzot hi en- 2-yl, Jor enzot I azol - 2-yl. [0071 In certaln enbodi nent s, RI a
is heterocyclyl. ®n certai #enbodi.nents, R a Ps heteroc{y®lyl, optlonally

substituted with one ogp{two substituents, each of his independently
selected fromhal o, cyano, nitro, G _6 alkyl, C3_7 cycloalkyl, C-14 aryl,
heteroaryl, heterocyclyl, -ORpa, -SRa, and -C(OR a, wherecRa is as

defined herein and the al kyl,

het er ocycl yl
substituents,

are each option
reach of @hbcm

cl oal kyl, aryl, heteroaryl, land
further substituted mnth or two
ependently hal o or ¢! n certain

enbodi nents, R a |ﬁ/het% clyl, optionally substlt e mnth one or two
substi t uent @ of Thh S i ndependent I y seI fluoro, chloro,
cyano, nitro,XxwethN~tri romet hyl, ethyl o h y, oxy, nethylthio,
(IS, 2S,47)-7, 7-digdret hyl bic o[2.2.1]- heptyl henyl , chl orophenyl,
furanyl, norpholinyl, acetyl, propionyl, and e hoxycarbdﬁ&l I n certain
enbodi nents, Rais nnBﬁhollnyI. In certain enbodinegts, Rais
nor pholin-4-yl [0075] In certain enbodinments, R b is hydrogen. In certain
enbodi nents, Rbis G- Cl Cl
0,0 O Cl 00 O :E Cl
\ '’ :\S’/
g (O &
N N\/J o_N_J
Y oy
CN , 0 CN
95 9
Cl Cl
0 0 Cl L0 S Cl
; r/\N,S F,C NS
N_N_J N
b
O CN , O CN ,
97 98
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al kyl, optionally substituted as described herein. In certain enbodi nents,
Ribis nmethyl or ethyl. In certain enbodinents, Rbis C2-6 al kenyl,

opt i onal lwo=uotgizddent ed as descri bed herein. In certain echasgceommss33R b is
C2-6 al kynyl, optionally substituted as described herein. In certain

enbodi ments, R b is C3-7 cycloal kyl, optionally substituted as descri bed
herein. In certain enbodinents, R bis C-1 aryl, optionally substituted
as described herein. In certal n enbodi ments, R b is hetero lyI optionally
substituted as described hereifh. In certain enbodi ments, Rp is

het erocyclyl, optionally sub uted as descri bed hereln 76] In certain
enbodi nents, R ¢ is hydrog n certain enbodi nents, R G - al kyl,
optional Iy substitutedgs escrlkﬂéd herein. In certé&,ﬁ énbodi nehts, R c is
j ituted with one, two,~gr-Sthrae substltuents,

C _6 al kyl, gptjona %
each of whi -w. |\1/pen y - 33 - SDI-13g62 sel ec from cyano, hal o,
C3-7 cycl oal Ky 4 aryY, heteroaryl, h er\ﬂfcy yl, ORa, -C(OR a,
and - SR a, wher e(x he cycl oankyl, aryl, het roanyl, and heterocyclyl are
each further optionall substitut ed with one, two, qr three substituents,
each of which is indepé?ldently halo or G _6 al kyl. B0 certai n enbodi ment s,
Ricis G_6 alkyl, optionallygubstituted with one or two suQstituents,
each of which is independently selected fromhalo, cyano, nitfo, G- alkyl,
C3_7 cycloal kyl, C6-14 arylroaryl het erocycl yl, -OR SR a, and
-C(OR a, where Ra is as de cd_herein and the al kyl, cycl aryl,
heteroaryl, and heter o%gé ar e @ach optional | y furtReP Substi t(El't ed with
h of vvhlch|5|nde Ny o or C _6 alkyl.
jituted with one

one or two SUbé;%iltﬁgéh
In certain egbgdi ngnt g, is G _6 al |oa ys

1d

or two substiTuenfts,” each §f which is i nfly“sel ectfed from fl uoro,
chl oro, cyano, niStro, nmethyN, trifl uoronmetNA ét hyl, metkdxy, ethoxy,

met hylthio, (\S, 2S, AR):1, 1- dinethyl bicycl o] 2.2. 1] - heptyl phenyl’,

chl orophenyl, furanyl, Uor pholinyl, acetyl, propionyf2 and et hoxycar bonyl .
In certain enbodinents, Ric is, G- alkyl, optionally substitéited W th

o\ 2,

e Q0 S
) .S
¢ ) )
NN @
\( \n/
S CN : O CN ,
103 104
Cl Cl
S/J:i:l\Cl OO0 S Cl

CN
105 106

- 45 -
SDI-13262v1



one substituent selected from chloro,

2SAR) - 1 Jdi net hyl bi cycl o[ 2.2.1]-heptyl,
nmor phol i iyD,20pviapicony| ,

and et hoxycar bonyl .

cyano, et hoxy,
phenyl ,

met hyl

chl or ophenyl ,
In certain echagzemmss33 R c is

t hi o,

(s,
furanyl,

met hyl, ethyl, propyl (e.g., Hpropyl or isopropyl), butyl (e.g., H butyl,
2-butyl, isobutyl, or /-butyl), or pentyl (e.g., Hpentyl, 2-pentyl,
3-pentyl, 2-nethylbutyl, 3-nethylbutyl, 1,1-dinethylpropyl,

1, 2-di met hyl propyl, or 2,2- dimethylpropyl). In certain enbodinents, R c
is nethyl, ethyl, isopropyl, lisobutyl, /-butyl, 1,1-dinmethyl propyl, or
2,2-dimethyl propyl. In cert enbodi nents, Ricis G _6 a , methyl,
ethyl, propyl (e.g., H r QRS i sopropyl), butyl 8e.g tyl, 2-butyl,
i sobutyl, or /-butylf%o ripentyl (e.g., Hpentyl, 2% nPyI, 3-pentyl,
2-met hyl butyl, 3- hﬁi |, 1, 1-di net hyl propyl7 ~H 2> t hyl propyl, or
2, 2-di met hyl pr LJea ptional ly subst[;ﬁ%; wth bstit uent

sel ected from chl oro, cyaho, ethoxy, nethylt hilo,

(1S, 2S, 4/ ?)-7, 79di net hyl b¥®%ycl o[ 2. 2. 1] - heptylO phenyl , C&hl or ophenyl ,

furanyl, norpholinyl, pi onyl, and ethoxycarbonyl j,én certain

enbodi nents, R c is nethyl, ethyl, propyl (e.g., Hpropyl or isopropyl),
butyl (e.g., nbutyl, 2-butylg isobutyl, or /-butyl), pentyt (e.qg.,

H pentyl, 2-pentyl,

1, 1- di met hyl pr opyl,

chl or oet hyl ,

ey

|'S, 2S, 4R) -

N7

3-pentyll 2-nethyl butyl, 3-nethyl butyl
1, 2-di yl propyl, or 2,2-dimethyl prI),
chl orop ogyk) obutyl, ethoxycarbqp¥4qg e
t hyl,

nmet hyl t hi opr opyl ,

. ! S
7, 7- di met hyl bi cyqio[\?: heptyl net hyl , benzyl ch10|iE}nzyl,
furanylenthylpjg%ggholi thyl, or propio eﬁg;! | R certain enbodi nents,
Ric is nethyl, lethyl, isdpropyl, isobutyl, /-butyl, 1,1Fdinethylpropyl,
2,2-dinethy|prd%y| 2- chl~or oet hyls, 3-ch|oropr8py|, 4- dﬂforobutyl,

2- et hoxycar bonyl et hyl , 1g9- met hyl t hi opropyl, 1-cyanomggpy!, (1S, 2S, AR -1, 1-
di et hyl bi cycl o[ 2. 2. 1] - heptyl met hyl , benzyl, 3-chl orobenzyl,
furan-2-ylenthyl, 2- - 34 - @Dl -13262v| nor phol i n-4-yl et hyl ¢l or

2-propionylethyl. [0077] In_xertain enbodinents, R c is -6 al kenyl,
optionally substituted as ri bed
00 S Cl O S Cl
\\S’/ \\S//
N, (\N,
0 CN 0
111 112
Cl F
F 00 S Cl 0,0 O
\\S’/ ,\S/
S @
N\) N\)
CN o CN
113 114
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herein. In certain enbodinents, Rl c is C _6 alkenyl, optionally
substituted with C-14 aryl. In certain enbodinments, R c is C2-6 al kenyl,
opt i onal lwo=uotgi2ddent ed wi th one or two substituents, eaebTafS20wi0s1333 s

i ndependently sel ected from hal o, cyano, nitro, G- alkyl, C3-7 cycloal kyl,
Co6-14 aryl, heteroaryl, heterocyclyl, -OR a, -SRa, and -C(OR a, where Ra
is as defined herein and the al kyl, cycloal kyl, aryl, heteroaryl, and

het erocycl yl are each optionally further substituted with one or two

substituents, each of which is ijndependently halo or G _6 alkyl. In certain
enbodi ments, R c is C2-6 al ke optionally substituted w ne or two

substituents, each of which b pendently sel ected fronk) chl or o,
cyano, nitro, methyl, tr9$9u romet hyl , ethyl, nethox ,Qg?h Xy, methylthio,
(15, 25, 4/ ?) -7, 7- di methyND [2.2.1]- heptyl,  phenyliN’ ophenyl ,
furanyl, norphgl inyln et ropi onyl, ang etﬂoxwg?dbon In certain
enbodi nent s, c ifls -6 al kenyl, optional suldstituted iith C -14 aryl -

In certain.enkedi mehts, R cNs C2-6 al kgnyh”optQonal |y sébstituted with
phenyl. In certain enbﬁgjnents, Rl c is ethenyl or allyl, each optionally
substituted with phenyl’” In certain enbodinents, R dl6és ethenyl, allyl, or

phenyl et henyl. In certain enbodinents, Rc is ethenyl, allyl, or 2-
phenyl et henyl . [0078] In certain|enbodinents, R c¢c is C2-6 al kynyl,
optionally substituted as descrg herein. In certain enbodi s, R cis
C3-7 cycloal kyl, optionally su uted as described herein, grtain
enbodi ments, R c is C3_BOé&yfoalkyl, optionally substi®uPed with one or
two G _6 allisH ceptaimembgdi nents, Ric is C3_7 cyatdstiyl, optionally
substi t ut ed W?@def g/lwo stituents, each d{ \,\@ i ependently
sel ected from halo, JJcyano, ni , G- alkyLE:S?;?ﬂéyc oal kyl(, C6-14 aryl,
het eroaryl, heteroc§clyl, -ORM, -SR,aq{%B OR a, whereCRa is as

defined herein and the al kyl, cycloal kyl® "aryl, heteroaryl, and :

heterocyclyl are each optionally further substituteqqgth one or two

substituents, each of which is independently halo or G _6 alkyl. In certain
0

enbodi nents, R c is C3-7 cycloallkyl, optionally substituted with one or
t wo
O 9 00 O
\S/ A4
g () &
J::]/N\H/NVJ \\/erN\/J
ON O CN O CN

120
119
Cl

Q0 O 0.0 /[i:LCl

S e

l 4
/N\H/N\) 0 \ N\)

S CN : O CN ,

121 122

_47 -
SDI-13262v1



substituents, each of which is independently selected fromfluoro, chloro,
cyano, nitro, nethyl, trifluoronmethyl, ethyl, methoxy, ethoxy, nethylthio,
(15, 25, 4/wp-2610723@p et hyl bi cycl o[ 2. 2. 1] - heptyl, phenyl , pchiuseaplogrsys |
furanyl, norpholinyl, acetyl, propionyl, and ethoxycarbonyl. In certain
enbodi nents, Ric is C3_7 cycloal kyl, optionally substituted with one or two
C -6 alkyl. In certain enbodinents, R c is C3-7 cycloal kyl, optionally

substituted with two nethyl gr.pups. In certain enbodinents,aRlc is

cycl obutyl, cyclopentyl, - 357- SDI-13262vl cycl ohexyl, or
di met hyl bi cycl o-[ 2. 2. 1] hept Yy, .9., 7,7-dinmethyl bicyclof 1] -heptyl). In
certain enbodi nents, R 1c i cl obutyl, cyclopentyl, or ohexyl. In
certain enmbodi nents, RI& €yc ob&lyl, cycl opentyl, é&ﬁld%exyl,cbr
(15, 25, 4/ ?) - 7-2-di ¢$-'a.clo[2.2.1]-hep/ : [FO%@F Gertain

El!§ ubs} i t)it ef

enbodinents,/Rﬂ Cc s - ryl, optional Ny descri bed

herein. I n ce¥taimn odimgnts, R c is C6Q4gryt, optionally substituted

with one, two, oD three substituents, each of @hich is igndependently

selected fromhalo, nitro, cyano, -OR a, -C(OR a, agg C - al kyl, where the
t WO,

al kyl is further optionfally substituted with one, or three halo. In
certain enbodinents, Ric is _i4 aryl, optionally substituted with one or
two substituents, each of whigh is independently selected ffom hal o, cyano,
nitro, G- alkyl, C3-7 cycl yl, C6-14 aryl, heteroaryl, t erocycl yl,
-ORa, -SRa, and -C(OR e Ra is as defined herei t he al kyl,

a
cycl oal kyl, aryl, heté&@af&l, anﬁ'heterocyclyl are &afh %ptionglly further
substituted with o substituents, h oﬁfvwﬁs . i ndependent | y
hal o or O_GPQNkyII\,. n c i n enbodi nent &, qislC aryl, optionally
substituted w't Rfong or t substituents, §hch of “whi ch T's i ndependently
selected from fl@oro, chléMNo, cyano, nitro, nme®hyl, trifdNoronethyl, ethyl,
nmet hoxy, ethoxy, nethyljhio, (\S, 2S AR-1, 1- 12

di et hyl bi cycl o[ 2. 2. 1] -‘heptyl, phenyl, chl orophenyl, ?uranyl, nmor phol i nyl ,
acetyl, propionyl, and ethoxygarbonyl. In certain enbodiments, Ric is Co6-14

aryl, optionally substituted ?ﬁth
Cl Cl

Q0 O Q0 O
\S/ \S/
N - 7 -
S N
o) CN , o) CN ,
127 128
Cl Cl

2,

CN

AP “ AP
-S N .S
O N s N
2/)\ @ O‘Nij\’(@
o CN , o

129 130
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one or two substituents, each independently selected fromfluoro, chloro,
cyano, nitro, nethyl, trifluoronmethyl, ethyl, methoxy, and acetyl. In
certain ewbadiomesdess, R c is phenyl, optionally substitecewsesmwo3sae or two
substituents, each independently selected fromfluoro, chloro, cyano,

nitro, nethyl, trifluoronethyl, ethyl, nmethoxy, and acetyl. In certain
enbodi nent s, Rlc is C6_14 aryl, optionally substituted with one or nore
halo or G -6 alkyl, wherein the al kyl is optionally substituted with one,
two, or three halo. In certain énbodinents, Ricis C6_i4 aryl, optionally
substituted wth fluoro, chloggNnethyl, trifluoronethyl, hyl . In
certain enbodinents, R c is nyl quorophenyI (e.q. or ophenyl ,

3-fl uorophe or 4-flQgPof enyl)C chl orgphenyl (e. g%x>20ch or 6phenyl , 3-
chl or ophen 4- Oppenyl ), net hyIS (e O\- hyl phenyl ,

3- met hyl phe zrretiLyl bhehyl ), trifl o thbeTr}enyl .g.,
2-trifluoronet eﬁyﬂ, 3- |quoronEthyIpHg%ﬂ[

y
4-trifluoromethyl phenyl), ocCNethyl phenyl (e.g.,02-ethyl phenyl,
3-et hyl phenyl, or Aeth phenyl) In certain enbodlne R cis phenyl
3-fluorophenyl, 3-neth phenyl Achl or ophenyl , 4- netﬁ%lphenyl
4-trifluoronethyl phenyl, or 4t§thylphenyl. In certain enbodbpents Ricis

phenyl , chl orophenyl (e.g., 2-[chl orophenyl, 3-chl orophenyl, jor
l&?]g

Achl or ophenyl ), fl uoropheny - 2-f|uoropheny| 3-fluo henyl , or
4-f| uorophenyl), - 36 - SDI:

vl cyanophenyl (e.g., 2-C
3- cyanophenyl or 4- c d%pﬂen
.a\‘

lanophenyl ,
y1) ., “ni trophenyi (e (%21 itropﬁgnyl,
3- nltropheny yl), methyl phenyl t hyl phenyl , 3-
met hyl phenyl )i"( hyI yl1). trifluoto \/ényl 9.,
2-trifluoronebh phenyl trifluoronethyl hé‘[fyNJ
4- trlfluoronethyﬁbhenyl) eNhyl phenyl (e.qg. ZOethyIphen®W, 3- et hyl phenyl ,
or 4-ethyl phenyl), net yphenyl (e.g., 2-nethoxyphgﬁ |, 3-nmet hoxyphenyl,
or 4-net hoxyphenyl), acetyl phenyl (e.g., 2-acetylph , 3-acetyl phenyl, or
4-acetyl phenyl), dichlorophenyl¢g(e.g., 2,3-dichlorophenyl, ¢

2, 4-di chl or ophenyl , 2,5-dich|or%pheny|, 2, 6- f
O O Cl 00 O Cl
S

135 136

S CN , 0 CN
137 138
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di chl orophenyl, 3, 4-di chl orophenyl, or 3,5-dichlorophenyl). In certain
enbodi nents, R c¢ is phenyl, 2-chlorophenyl, 3-chlorophenyl,

4- chl or opwerngio/12296b| uor ophenyl , 3-fl uorophenyl, 4- fl uorophisngio/031833

4- cyanophenyl , 4-nitrophenyl, 2-nmethyl phenyl, 3-nethyl phenyl, 4-

met hyl phenyl , 4-trifluoronethyl phenyl, 4-ethyl phenyl, 4-nethoxyphenyl,
3-acetyl phenyl, or 3,4-dichlorophenyl. [0080] In certain enbodinents, R ¢
is heteroaryl, optionally substituted as described herein. In _certain
enbodi ments, R c is heteroaryl, optionally substituted with ghe, two, or

t hree substltuents each of ih i s independently halo or GZ86,alkyl. In
certain enbodlnents R c i leroaryl optionally substit dlwi th one or

two substituents, each00$ ich id |ndependently seledﬁgﬂ ron1héio cyano,
nitro, G _6 al al kyl, C -uparyl, het ; et er ocycl yl ,
-OR a, -SR & a\ d ere Ra is @s def| e e| @o the al kyl,
cycl oal kyl aSyI roar , and heteroc ch optionally further
substi t ut ed mnthcone or twoNsubstituents, mhlch i sCNndependent | y
halo or G _6 alkyl. In ertaln enbodlnents Ri c is heteroaryl, optionally

substituted with one o} two substituents, each of wH#&h is independently
sel ected fromfluoro, chloro, cyano nitro, methyl, trifluoronethyl, ethyl,
met hoxy, ethoxy, nethylthio, II's, 25, atf)-7,7- dlﬂEthy|blcprb[2 2. 1] - heptyl,
phenyl , chl orophenyl, furan nor phol i nyl , acetyl, propi , and
et hoxycarbonyl . In certain diments, R c is het er oar ptionally
substituted Wlth one O{Ot'o th§l. In cerflain enbaqume’ts Clc is

, pyrazolyl, 1?%

furanyl, thi 20k

pyrazyl, benzo uriﬁ?ﬁ% G [c][]I, 2, 5]oxad &h*

benzothlazolyl optivial |y substltute \0% wo nethyl. In
certain enbodlnamts R cans furanyl (e.g. fgran 2- yI ox furan-3-yl),
thienyl (e.g., thien-2-yl or thien-3-yl), nethyl-thienyl i soxazol yl ,

di methyl pyrazolyl, metWll - 1,2, 3-thiadiazolyl, pyridthyl (e.g.,
pyridin-2-yl, pyridin-3-yl, q& pyridin-4-yl), pyrazyl (e.g.wjz-pyrazyl or
3-pyrazyl), benzofuranyl

&yl, pyridinyl,
hi enyl , or

COOEt 00 O Cl
(4

N/,

-S
. (\N
N

HN N N
Y
S
143 144

Cl Cl

o0 O Cl W\ 00 O Cl
R R
QO )
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benzo[c] ][I, 2, 5] oxadi azol yl , benzothi enyl, or benzothiazolyl. In certain
enbodi nents, R c is furan-2-yl, thien-2-yl, 3-nethyl-thien-2-yl,

i soxazol -weyb10/23®edi met hyl pyrazol -3-yl, 4- - 37 - SDI - PBZAR2100B13YS -

1, 2, 3-thi adi azol -5-yl, pyridin-2-yl, 2-pyrazyl, benzofuran-2-yl,
benzo[c][I, 2, 5] oxadi azol -5-yl, benzothi en-2-yl, or benzothiazol -2-yl.
[0081] In certain enbodinents, Rl c is heterocyclyl. In certain

enbodi ments, R c is heterocyclyl, optionally substituted with one or two
substituents, each of which is ipdependently selected fromtal o, cyano,
nitro, G- alkyl, C3-7 cycl oal kx C-14 aryl, heteroaryl Zeterocyclyl,

-OR a, -SR and -C(OR a, mh a is as defined herein ol _t he al kyl,
cycl oal kyl , heteroé{@l and heterocyclyl are €aph®dptionélly further
substi t ut h one

i M. SHbstituents, each Seh i ndependent | y
halo or G _6 4 kyE enbodl nents, Rl 31 i's hecycl yl,
optional ly subs e th Ohe or two sub&tli figents, eacgh of mhlch IS

i ndependent |y sejeCSed fron1Khuoro chl oro, cyano, nitraN nmethyl,
trifluoronethyl, ethyl nethoxy, ethoxy, met hyl t hi o,

(15, 25, 4/ ?) - 7, 7- di met hWA7bi cycl o[ 2. 2. 1] - heptyl, phenyf® chi or ophenyl

furanyl, norpholinyl, acetyl, pgopionyl, and ethoxycarbonyll I n certain
enbodi ments, R c is nDrphoIiny . In certain enbodi nents, cis

nor phol i n-4-yl [0082] In certagfhyenbodi nrents, R b and R ogether W th
the N aton1to which they are hed |ndependently f or m_hg

optional Iy §libstituted é%u cribef herein. In certéiﬁ’ odlnghts R b
and Rl ct her mn tomto which they ed |ndependently
form heter Iy ) _?(bnal substituted as\ Hge ein. [0083] In
certain embodi NENL, d i sThydrogen. In cerﬂﬁln enbodlnents R dis G-

al kyl, optionally Substltutedqas descri bed her@in. In céd™Main enbodi nents,
R dis C2-6 aIkenyI,RﬂBtlonally substituted as des %bbed herein. In
certain enbodi nents, dis C2-6 al kynyl, optlonalﬁy substituted as
descri bed herein. In certain gnbodinments, R d is C3-7 cyclog|kyl,

00 S 00 S

\ 7 \ 7/

Cl S Cl
N r/\N
N N
D To, Ty lo,

151 152
Cl Cl
o\\ /p S o\\ /p O Cl
FsC r/A‘N’S Cl r/A\N,
\[::lWrN\/) OQ(N§rN\/)
O NO, NH, NO, ’
153 154
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optionally substituted as described herein. In certain enbodinents, R dis
C6-14 aryl, optionally substituted as described herein. In certain

enbodi mrenwe,20R/128960s het eroaryl, optionally substitut edprPag/usesionsisasl
herein. In certain enbodinents, R dis heterocyclyl, optionally
substituted as described herein. - 38 - SDI-13262vl [0084] In one

enbodi nent, provided herein is a conpound selected fromthe group
consisting of: 53 54 55 56 57,58 - 39 - SDI-13262vl 59 60 61 62 63 64 65 66

- 40 - SDI-13262vI67 68 69 7471 72 73 74 - 4 1 - SDI-1326%VI 75 76 77 78 79

80 NO, OCH;,
00 O Cl 00 O Cl
\\S// \\S’/
O.__N O__N
bl bl
O CN , O CN ,
155 156
Cl Cl
00 O Cl OO0 O Cl
\\S’/ \\S'/
O_N O.__N
b bl
O CN , O CN ,
157 158
Cl Cl

0.0 Cl Q.0 S
K (\ \\S/ (\ \\S/ Cl
N~ N~
S

o_N_J N
b
CN , o NO, ’
159 160
Cl Cl
QP 7 QP 7
%NJ N\)
o NO, ’ o NO, ’
161 162
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81 82 - 42 - SDI-13262vI 83 84 85 86 87 88 89 90 - 43 - SDI-13262vl 91 92 93
94 95 96 97 98 - 44 - SDI-13262vI 99 100 101 102 103 104 105 106 - 45 -

SDI - 13262v020i0/128%0109 110 111 112 113 114 - 46 - SD - 1326Asbdds3mI6 121
122

Cl cl
Qe § Qe P
s Cl cl s Cl
N N
o¥s 1o¥e
o NO, o NO,
163 164
Cl cl
H,CO Q§p | Cl O‘\s"o I Cl
3 y o}
74
O A
o NO, o NO,
165 166
2O 7 Qe §
(\ . F;C (\ .S
N N
O |SUS
r NO, o NO,
167 168
00 S Cl
N A\
N N
O NO, O NO, |
169 170
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- 47 - SDI-13262vl 123 124 125 126 - 48 - SDI-13262vl 131 132 133 134 135 136
137 138 - 49 - SDI-13262vl 139 140 141 142 143 144 145 146 - 50 -

SDI - 1326 2vD24i0/124%0149 150 151 152 153 154 - 5 1 - SDI - P82AR2012H518356 157
158 159 160 161 162 - 52 -

0,0 S Q0
S S
(\Nz (\N,
N\) N\)
0 NO, 0 NO,
171 172
()\\/p S ()\\//() S
Cl (\N,s H,CO (\N,s
N\) N\)
0 NO, 0 NO,
173 174
Cl
O\\Sp S O‘\s"o 1 Cl
A 3
O N \n/N\)
0 NO, S NO,
175 176
Cl Cl
O“s" L Cl FC O“s’p L Cl
(\Na 3 N,
WN\) N\)
O NO, ’ O NO, ’
177 178
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SDI - 13262vl 163 164 165 166 167 168 169 170 - 53 - SDI-13262vl 171 172 173
174 175 176 177 178 - 54 - SDI-13262vl 179 180 181 182 183 184 185 186 - 55
- SDI - 13280vh 13239688 189 190 191 192 193 194 - 56 - SD PC3252mH9B3195 197
198 199 200

Cl Cl
Cl C{é) 0) (%0 O
) I ) I
N\) %NJ
0 NO, 0 NO,
179 180
Cl Cl
O o)
N7 N\
) I ) I
N N
0 NO, 0 NO,
181 182
Cl Cl
Q0 O O 9
Cl N,‘s’ Cl H,CO (\N'\S’ Cl
N N
0 NO, 0 NO,
183 184
Cl Cl
00 O o0 O Cl
i Cl cl i
N (\N
& N N
0 Cl
0 NO, 0 CN ,
185 186
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201 202 - 57 - SDI-13262vl 203 204 and 205 and enantioners, m xtures of
enantionmers, mxtures of two or nore diastereoners, tautoners, and m xtures
of two orwounw/masboners thereof; and pharmaceutical |y actastablogissalts,

sol vates, hydrates, and prodrugs thereof. [0085] The conpounds provi ded
herein are intended to enconpass all possible stereoisoners, unless a
particul ar stereochem stry is specified. Were the conpound provi ded herein
contai ns an al kenyl or al kenyl ene group, the conpound may exist as one or

m xture of geonetric cisltrans |(or Z/ E) isomers. Where structural isoners

are interconvertible, the co d may exi st as a single taugfomgr or a

m xture of tautoners. ThIS ke the form of proton t aut or smin the
conmpound t hat contalns,\/ x npl e, an |g1no keto, ofDOxijme gr oup; or
so-cal | ed val ence tqd\ in the conpolnd latgf“nrg aromatic
nnlety It fold Nha a | e conpound na i it

gﬁ)nnr an one type of
i sonerism [00 6] he conpounds provi ded herein npy be enantionerically

pure, such as a sithgl e enantNGrer, or a single di d3tereonmer N@r be

stereoi sonmeric mxture such as a mxture of enanthg rs, e.g. , aracemc
m xture of two enantioffers; or a m xture of two or e diastereoners. As
such, one of skill in the art wil| recognize that adm nistration of a
conmpound inits (R formis equival ent, for conmpounds that ykdergo
epi nerization in vivo, to - 58 - | - 13262vI| admi ni stration t he conpound
inits (S) form CbnventleE; i ques for the Q0 O
H,CO o8 R
O sV
0
2 R O 2 R
189 190
Cl Cl

| Y I Cl R4 ! Cl
(\N; (\N,

o) NO, o) NO,

Cl Cl

S
" (\N’ Cl " (\N,S Cl
N N

Jon i NN G & i

193 194

-56 -
SDI-13262v1



preparation/isolation of individual enantioners include synthesis froma
suitable optically pure precursor, asymetric synthesis from achiral
starti ng waterw2bsp or resolution of an enantioneric m PCUMS201M008188Xxanpl e,
chiral chromatography, recrystallization, resolution, diastereoneric salt
formation, or derivatization into diastereoneric adducts followed by
separation. [0087] Wen the conpound provided herein contains an acidic or
basic noiety, it may al so be provhged as a pharmaceutically Fceptable salt
(See, Berge et al. , . Pharm Scij 1977, 66, 1-19; and "Handpook of

Phar maceutical Salts, Properties d Use," Stahl and Wer Ed. ;

W ey-VCH and VHCA, Zurich, 200 0088] Suitable acids f e in the
preparation of pharnmaceuti@g |y adceptabl e salts inclQge,3bul are not
limted to, acetic aci gh™~g:$ ghEbroacetic acid, asytatethafi no acids,

adi pic acid, al in@ﬁ id] a bi ¢ aci d, L-a%bar i cJaci benzenesul foni c
aci d, benzoic , ¥-acet ani dpbenzoi ¢ aci d,Yboyi c>aci d, {+) - canphori c
acid, canp of, ni © acid, (+yef{15)- canphor-168-sul foni cNagcid, capric

acid, caprof*’c acid, caprylic acid, cinnamc acid, citric acid, cyclamc
aci d, cycl ohexanesul fajgsc acid, dodecyl sul furic aci d6ethane-
1,2-disulfonic acid, ethanesulfonic acid, 2-hydroxy-ethanesul fonic acid,
formc acid, fumaric acid, galagtaric acid, gentisic acid, gtucoheptonic
acid, D-gluconic acid, D glucurggic acid, L-glutam c acid, oxogl utaric
acid, glycoli&'lacid, hippuric gsml, hydr objom ¢ acid, hydrd ori c acid,

hydroi odi ¢ ags (-i-)-H5I C id, ()-Db tic a 'q) d gbi oni ¢ aci d,
ht hal ene- 2- sul onip”é id
jcoti

ei c aci dN\7- lic acid, | oni ¢ _agfd, pL- mandel i ¢
aci d, nethane onip/E i pﬁthalene-

1, 5-di sul fonic asvd,Nl-hydr 2- napht hoi c aGﬂt&ﬁ acid, nitric
acid, oleic acid, arotic aci oxalic acid, palmtic acidl| panoic acid,

perchloric acid, pﬁosphoric Eg?d,,L-pyroglutanié aci d, sdchari.c acid,

salicylic acid, 4-amn licylic acid, sebacic acid ggtearic acid, succinic
acid, sulfuric acid, tannic acid, (-i-)-L-tartaric
Cl Cl
()

(\ ,\\SI, Cl H (\ (?\\S/p | Cl
H N N
N

199 200

F Cl
O

| ()\\ "() O\ /O S
. S V7
Lj N NS Cl

201 202
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acid, thiocyanic acid, p-toluenesulfonic acid, undecylenic acid, and

val eric acid. [0089] In one enbodi nent, the conpound provided here is a
hydr ochl owodeisaBd60 [ 0090] Suitabl e bases for use in thecprspawasisen of
pharmaceutically acceptable salts, including, but not limted to, inorganic
bases, such as magnesi um hydr oxi de, cal ci um hydroxi de, potassi um hydr oxi de,
zi nc hydroxi de, or sodi um hydroxi de; and organi c bases, such as primary,
secondary, tertiary, and quaternary, aliphatic and aronmatic ?Hlnes
including - 59 - SDI-13262vl L-@argi ni ne, benetham ne, benzathifhe, choline,
deanol , di et hanol am ne, diet m ne, di met hyl am ne, dipro ne,

di i sopropyl am ne, 2-(diethyl 0) - et hanol , et hanol am ne, am ne,

et hyl enedi am ne, i sopr &p$l ani N- net hyl - gl ucam ne, Qydrabai ne,

| Himdazole, L- Iyﬁyng(swv dtli ne, 4-(2-hygrgxye ) hel i ne,
met hyl am ne, {h @ azine, pr opye,@hr ol
| - (2- hydroxyetﬁyr% P frol i ne, pyridine, qU¥nd§lidine, qfi noline,
i soqui nol i ne, séédhdary anmNms, triethanol ani n@,Otri meth @ﬁ1ne
triethylam ne, N-nethyl- D-glucanlne

2- am no- 2- (hydroxynetk@ﬂ%-l -propanedi ol , and tronm@dhani ne. [0091] The
conpound provided herein nay al so be provided as i prodrug, which is a
functional derivative of the conmpound, for exanpl of Formula | and is
readily convertible into the parent conpound in 0. Prodrugs are often
useful because, in sone situations, they may be 5ier to adm ni ster than
t he parent conpound. They may, for instan eO pe [1 oavai |l abl e by oral

adm ni strati on whereas the pafep co >-otC! The prodrug may al so
have enhanced solubility in pha e Egjositions over the parent
conpound. A prodrug nmay be convertepi o t heyparent drug by various
mechani sns, i ncl udi ng en§é gatic prdbésses andNﬂgtabollc hydr ol ysis. See
Har per, Progress in Drug Research 1962, 4, 221- 294, Morozowi ch et al in

"Desi gn of Bi opharnmaceuti cal Properti%ﬁ t hr ough Prodrugs and

and enantiomers, mixtures of enantiomers, mixtures of two or more diastereomers, tautomers,
and mixtures of two or more tautomers thereof; and pharmaceutically acceptable salts,

solvates, hydrates, and prodrugs thereof.

[0085] The compounds provided herein are intended to encompass all possible
stereoisomers, unless a particular stereochemistry is specified. Where the compound
provided herein contains an alkenyl or alkenylene group, the compound may exist as one or
mixture of geometric cis/trans (or Z/E) isomers. Where structural isomers are
interconvertible, the compound may exist as a single tautomer or a mixture of tautomers.
This can take the form of proton tautomerism in the compound that contains, for example, an
imino, keto, or oxime group; or so-called valence tautomerism in the compound that contain
an aromatic moiety. It follows that a single compound may exhibit more than one type of

1somerism.

[0086] The compounds provided herein may be enantiomerically pure, such as a
single enantiomer or a single diastereomer, or be stereoisomeric mixtures, such as a mixture
of enantiomers, e.g., a racemic mixture of two enantiomers; or a mixture of two or more
diastereomers. As such, one of skill in the art will recognize that administration of a

compound in its (R) form is equivalent, for compounds that undergo epimerization in vivo, to
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Anal ogs," Roche Ed., APHA Acad. Pharm Sci. 1977; "Bioreversible Carriers
in Drug in Drug Design, Theory and Application,"” Roche Ed., APHA Acad.
Pharm Scwo 2088i23960 Desi gn of Prodrugs,"” Bundgaard, El sepcens2a19851833\ang et
al, Curr. Pharm Design 1999, 5, 265-287; Pauletti et al., Adv. Drug.
Delivery Rev. 1997, 27, 235-256; Mzen et al, Pharm Biotech. 1998, 11,
345-365; Gaignault al, Pract. Med. Chem 1996, 671-696; Asgharnejad in

"Tr ansporaamﬁﬁs%ﬁ%&&hé &n@%ﬁﬁdTRQ@GS)'fﬁﬁﬁ @é/rﬁz‘éﬁ%al"tec‘ﬂﬁl &foftheal , Ed., Marcell
Dekker, 185- 218, 2000; | ant et al Eur . . E& t ab. Pharnacoklnet
Tqny

1990, 15 prepantigmisoien ofepdividya egingRigers mplude @vrulges erytamegpticeipg, 39,

183- 209; pléfe rsoga%ﬂnmé\tﬁy %ﬁ%@g %ﬁloa.lchl}aq gt?ntm%%ateluaﬂ@@r rg’ol(')’ﬂgﬁﬂ%f Ql Ar ch.
Pharm Chem™ 1979 , Bundgaard, Control Drug Delivery 1987, 17,

179-96; Bondigaigrielmixgy, fom&aglplbe¢hmﬁé¢lyorR@tvgram%Ecrystalhzath; refietiogher et al,

T T

Fr eeman emmanan Chem Soc, Chem Conmun. 1991, 875 877; Friis and
Bundgaard, Eur. J. Pharm Sci. 1996, 4, 49- 59; Gangwar et al, Des.

2095, 451" %"%@pgf@%ﬁ% PR B e 808 RRDIRL AR Yo, Orugs
24%I§Z? Iﬁ%@%mfeeﬂwakdaﬁfg@sm?gaﬁwﬂzgamnﬁﬁwiatGWaﬁ%eﬁeathABMUmD&ug
Do i very 120 0065 arplyfil o sy SRSt Fiphadien MY URL % OO, 1

Today 19%e¢mh, E48Wiks:VOM elobVHOA, Kmauhs20080v. Drug Del i very Rev 1999, 39,
63- 80; and Waller et al, Br. J. din. Pharmac. 1989, 28, 497-507. Methods

of Synt hﬁ@@g[ 0092§u1t1£{5‘§3 d18 ?H&an&{ega\f%pqﬁagopgf ﬁaﬂné‘c@& Ay Qgcgﬁ%%ggdltsl sol at ed,

or obt ai y any net nown to I'n the art r an exanpl e,
a conpounuthale, o aruloglihitghin, dvetiqproah &reticdgomieoowrid, acBahéamind acidhere Pl is

hydrogen ag{plcaarcl:lda Qilglrrlnoc EB{CP Elsecgrtb a%lcp ioalélgdrtlc acgd benzenesulfonic acid, benzoic acid,

4-acetamidobenzoic acid, boric acid, (+)-camphoric acid, camphorsulfonic acid, (+)-(15)-
camphor-10-sulfonic acid, capric acid, caproic acid, caprylic acid, cinnamic acid, citric acid,
cyclamic acid, cyclohexanesulfamic acid, dodecylsulfuric acid, ethane-1,2-disulfonic acid,
ethanesulfonic acid, 2-hydroxy-ethanesulfonic acid, formic acid, fumaric acid, galactaric acid,
gentisic acid, glucoheptonic acid, D-gluconic acid, D-glucuronic acid, [.-glutamic acid, a-
oxoglutaric acid, glycolic acid, hippuric acid, hydrobromic acid, hydrochloric acid,
hydroiodic acid, (+)-L-lactic acid, (+)-DL-lactic acid, lactobionic acid, lauric acid, maleic
acid, (-)-L-malic acid, malonic acid, (+)-DL-mandelic acid, methanesulfonic acid,
naphthalene-2-sulfonic acid, naphthalene-1,5-disulfonic acid, 1-hydroxy-2-naphthoic acid,
nicotinic acid, nitric acid, oleic acid, orotic acid, oxalic acid, palmitic acid, pamoic acid,
perchloric acid, phosphoric acid, [.-pyroglutamic acid, saccharic acid, salicylic acid, 4-amino-
salicylic acid, sebacic acid, stearic acid, succinic acid, sulfuric acid, tannic acid, (+)-L-tartaric

acid, thiocyanic acid, p-toluenesulfonic acid, undecylenic acid, and valeric acid.
[0089] In one embodiment, the compound provided here is a hydrochloride salt.

[0090] Suitable bases for use in the preparation of pharmaceutically acceptable salts,
including, but not limited to, inorganic bases, such as magnesium hydroxide, calcium
hydroxide, potassium hydroxide, zinc hydroxide, or sodium hydroxide; and organic bases,

such as primary, secondary, tertiary, and quaternary, aliphatic and aromatic amines, including
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Boc, Cbz, or Fnoc; and X1 is a |leaving group, e.g., chloro, brono, iodo,

i m dazol e, or a carboxylate. [0093] Conpound 1 reacts with conpound 2 via a
nucl eophiwocosva®mbi ¢ substitution reaction to form conmpomru$2@omstshs r el ease
of hydrochloride. The nitro group of the conpound 3 was reduced to an am no
group with a reducing reagent, e.g., sodiumhydrosulfite or tin (I1)
chloride, to formanaline 4, which is subsequently converted into sul fonyl

chl ori de 123 ¥inghe! R HANHEBYGS aiRA AR, deSVTRAURGS RN, BR@DIAAP! ed W th
am ne 6, wherein am no protecting group Pl is opt i onal in sone enbodinents.

The r empvinetbylapingtdpropyignige clipommapylanspg 2t(@ictglpormeimnolygiharlaning eact ed
with R XLafonfifld finder QIR oBfop il A nllethyl RhREARE 8HktpahinConposi ti ons

[ 0094] Provided hefeln are phar rraceutl cal compositions conprising a
conpound 1t md@e@ héysgienmorpheline, &(2- hﬂh@@@ﬁdl)ﬁmorﬂwﬂlmlmthxlafmse an active

i ngredie t 1 aper s..qa.m xture of
e o Epen fﬁ‘é r%glﬁe gﬁyriékﬂltn% ohdlﬁe ’I‘é ﬁﬁ%%ﬁ?gt@gp@&o{h&@% &aﬁmﬁfgl?,e

t aut oner Slutnluelrd@m quioeling, iphanmvEoe L&@qou@alw ymice eptizbblemswl trimegolangte, hydrat e,

or prodr ereo Rl nation with har maceutical | c abl e
ventor o, (b ERR el EPTILGRIACD. ks By BB ARG S o BF HECos] e
conpound tpnewtatkéd. her ei n nmay be adm ni stered alone, or in conbl nation with

one or nore other conpounds provided herein. The pharnaceuti cal

conposi t I[B(gb%y hat emwpﬁﬁ%ogar&p 5@1011'(!: e(iin er ?j }4(13(5i Ee r]p%dgd éﬂ ‘a &Jr?(')cgu% lv&ﬁhchcg Erp ound of

Formul a | n be tormula I'n various arenteral,
and t opi cfaticuamarlr'rlﬂi\&tivead)ﬁthmconilﬁqencptﬁarempiatqf&imlﬂmhmdss teladlnscoommlabso be
f or mul at ed[O { i ed rel ease do

or of ongeatto T R (ufSuh By RET PR Gor oL, AP s B o SO0

t ar get ed-may-be@asler-to administer than the parent compound. They may, for instance, be
bioavailable by oral administration whereas the parent compound is not. The prodrug may
also have enhanced solubility in pharmaceutical compositions over the parent compound. A
prodrug may be converted into the parent drug by various mechanisms, including enzymatic
processes and metabolic hydrolysis. See Harper, Progress in Drug Research 1962, 4, 221-
294; Morozowich et al. in “Design of Biopharmaceutical Properties through Prodrugs and
Analogs,” Roche Ed., APHA Acad. Pharm. Sci. 1977; “Bioreversible Carriers in Drug in
Drug Design, Theory and Application,” Roche Ed., APHA Acad. Pharm. Sci. 1987; “Design
of Prodrugs,” Bundgaard, Elsevier, 1985; Wang et al., Curr. Pharm. Design 1999, 5, 265-287;
Pauletti ef al., Adv. Drug. Delivery Rev. 1997, 27, 235-256; Mizen et al., Pharm. Biotech.
1998, 11, 345-365; Gaignault et al., Pract. Med. Chem. 1996, 671-696; Asgharnejad in
“Transport Processes in Pharmaceutical Systems,” Amidon et al., Ed., Marcell Dekker, 185-
218, 2000; Balant ef al., Eur. J. Drug Metab. Pharmacokinet. 1990, 15, 143-53; Balimane
and Sinko, Adv. Drug Delivery Rev. 1999, 39, 183-209; Browne, Clin. Neuropharmacol.
1997, 20, 1-12; Bundgaard, Arch. Pharm. Chem. 1979, 86, 1-39; Bundgaard, Controlled
Drug Delivery 1987, 17, 179-96; Bundgaard, Adv. Drug Delivery Rev. 1992, 8, 1-38; Fleisher
et al., Adv. Drug Delivery Rev. 1996, 19, 115-130; Fleisher er al., Methods Enzymol. 1985,
112,360-381; Farquhar et al., J. Pharm. Sci. 1983, 72, 324-325; Freeman et al., J. Chem.
Soc., Chem. Commun. 1991, 875-877; Friis and Bundgaard, Eur. J. Pharm. Sci. 1996, 4, 49-
59; Gangwar ef al., Des. Biopharm. Prop. Prodrugs Analogs, 1977, 409-421; Nathwani and
Wood, Drugs 1993, 45, 866-94; Sinhababu and Thakker, Adv. Drug Delivery Rev. 1996, 19,
241-273; Stella et al., Drugs 1985, 29, 455-73; Tan et al., Adv. Drug Delivery Rev. 1999, 39,
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SDI - 13262vI progr ammed-r el ease, and gastric retention dosage forns. These
dosage forns can be prepared according to conventional nethods and

t echni quewoknovnideo t hose skilled in the art {see, Rem mgrars20102183Ei ence
and Practice of Pharmacy, supra; Modified-Release Drug Delivery Technol ogy,
2nd Edition, Rathbone et ah, Eds., Marcel Dekker, Inc.: New York, NY,
2008). Schene 1 [0096] In one enbodi nent, the pharmaceutical conpositions

are providedsi, nra§1o@%@9§mg9;rema‘r9veema% adnﬂsmuag r@@émo aNB&oh£QNDRIgSe a
conmpound provided herein, ﬁiS a compound of Formula I, includi ng3 an
d -

enant i omdtiscosenil /4arr1@Ib. Hia W@dgnﬁ‘isx{‘@r Origs Deliisryofkev o, 39
di astere%@egﬁwgle}?}glogprj, cRr. F%%d&t 1959 S 4bgypr nore tautoners thereof;

or a pharnaceutically acceptable salt, solvate, hydrate, or prodrug

t hereof ; and one or nore pharnmaceuti caIIy accept abl e exci pients or

carri er s.Methagly of Sygthesig 3262v] [ 0097] | n anot her enbodi nent, the

phar maceuti cal conpositions are provided in a dosage form for parenteral

admi ni st ago2pn, WhiKdLoaRBd 56videddRIROEHADe PiPuicd S6b1NEd, B BbtaiBedby ang COMpound
of Formula |, including an_enantioner, a mxture of enantiqgners, a mxture

of two orM§HIddkngNa %I}eé)é il én th agtq Heraierample. aropiPRyngra Fgmmylgbeagibenpr e

taut Oﬁer%répﬁéﬁfﬁé)ihow%n aciRARNTRAGH P Galyhy o ArGeR LA Fre@ddng g%&ng@ te, hydrate,
or prodrug thereof; and ope or nore p arnaceutlcally accepta [ e”’exci pi ent's

or carri dtos, Cpoggpog And 2t is Arest e iRT@RhOR TheeTe, Dreme ipdeaiideels: peal

conposi tiQRg.@€ Provided in a dosage formfor topical admnistration,

whi ch conprise a conpound provided herein, e.g., a conpound of Fornula I,

i ncludin an enantionmer, a m xture of enantloners a mxture of two or nore
di astere a tGempmee 1 reictsavir copppendok vie wsudtorhidic aranse s Etioher eof ;

or a pharréa%ﬁ@rwolfsﬁl Lo RGRERHARKe8abE hydRRhIALE . THYHEAL Bup QFkPY 00T UG
t hereof; and one or nore
compound 3 was reduced to an amino group with a reducing reagent, e.g., sodium

hydrosulfite or tin (II) chloride, to form analine 4, which is subsequently converted into
sulfonyl chloride 5 via the Sandmeyer reaction. Compound 5 is then coupled with amine 6,
wherein amino protecting group Plis optional in some embodiments. The removal of
protecting group P! leads to compound 7, which is reacted with RY*X" to form a compound of

Formula L
Pharmaceutical Compositions

[0094] Provided herein are pharmaceutical compositions comprising a compound
provided herein, e.g., a compound of Formula I, as an active ingredient, including an
enantiomer, a mixture of enantiomers, a mixture of two or more diastereomers, a tautomer, or
a mixture of two or more tautomers thereof; or a pharmaceutically acceptable salt, solvate,
hydrate, or prodrug thereof; in combination with a pharmaceutically acceptable vehicle,

carrier, diluent, or excipient, or a mixture thereof.

[0095] The compound provided herein may be administered alone, or in combination
with one or more other compounds provided herein. The pharmaceutical compositions that
comprise a compound provided herein, e.g., a compound of Formula I, can be formulated in
various dosage forms for oral, parenteral, and topical administration. The pharmaceutical
compositions can also be formulated as modified release dosage forms, including delayed-,

extended-, prolonged-, sustained-, pulsatile-, controlled-, accelerated-, fast-, targeted-,
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pharmaceutically acceptabl e excipients or carriers. [0099] The

phar maceuti cal conpositions provided herein can be provided in a unitdosage
formor mubtzopleswosage form A unit-dosage form as usedThse@ioniissefers to
physically discrete a unit suitable for adm nistration to a human and

ani mal subject, and packaged individually as is known in the art. Each

uni t-dose contains a predeternmned quantity of an active ingredient(s)

suf fici entodrnBEPRUGE:, i L8R réi8flioh R8Y3P Bk CTIRES 86shee ﬂoﬂnsaéaﬁ%l ation with
the required pharmaceutical carriers or excipients. %x |l es of a

uni t dosagerpis r%?qorf&n&@éoawnawbmp@odwﬂ|t%‘§@queéﬂsﬂowmtﬂ tb?&mhllllp@mﬁhfe%ged

tabl et and. Cansien. the gfw,:;ce%%%nwffphwqc%uﬁﬂ @%ﬁ@z@@@% actions or

mul tiples t her eof . dosage formis a plur i dentica

uni t - dosdggévérpdi ndmplggk ég@&dllunn Ragibagd & aéolmsalMﬁé¢el Dekliss, IaeiniNew S0tk ed i n

segr egat Qﬁb$ dosage form Exanples of a nmultiple-dosage forminclude a
vial, bott tabl ets or capsules, or bottle of pints or gallons. [00100]
The pharnmaceuti cal conpositions provided herein can be adm ni stered at

once, or nultiple tines at interval®hemedipme. It is understood that the
preci se dosage and duration of treatnent may vary with the age, weight, and
condition of the patient being treated, and nay be determ ned egpirically
usi ng known testlng protocols or by extramal gti @ fromin vigo @r gn vitro
test or diagn@stic data.Rlt ,is further unde od that for any[pdrticul ar
individuahN CIfIC “regi mens shoul &dj ust ed over xtTye wiccor di ng
to the indi "nee Lhe pref essh pﬂdgnEﬂ%—ef tihe_per Ron
adnlnlsterlng or suBé? |ng t he adnlnlst ion of the for ﬂ!ﬂ ions. - 63 -
SDI - 13262vl A R'Or al Adnlnlstratlon [00101] The pharmaceutical Yconpositions
provided herejn for oral, adm nistration cdh b provided in stlq

sem solid, or liquid dosage forns for oral adm nistration. As used

R] R3 (R )p\N R] R3
I/ m
0.0 X R* P s Q0 X R*
—_— \X/) 5 \S’ RS
a’ R HCI pant
(R7),~ H)
N
Ve m

R p! R
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R2 R?
R i R3 w][ij:RJ
X R*
O\ ,O R4 RYax! O\\ (,O 5
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7 Y
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RYa/ " R6
S [
[0096] In one embodiment, the pharmaceutical compositions are provided in a dosage

form for oral administration, which comprise a compound provided herein, e.g., a compound
of Formula I, including an enantiomer, a mixture of enantiomers, a mixture of two or more
diastereomers, a tautomer, or a mixture of two or more tautomers thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof; and one or more

pharmaceutically acceptable excipients or carriers.
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herein, oral adm nistration also includes buccal, lingual, and sublingual
adm nistration. Suitable oral dosage fornms include, but are not limted to,
tabl ets, weznmel28®p chewabl e tablets, capsules, pills, ®Cmiysggiosmshes,

| ozenges, pastilles, cachets, pellets, nmedicated chewi ng gum bul k powders,
ef fervescent or non-effervescent powders or granules, oral msts,

sol utions, enul sions, suspensions, wafers, sprinkles, elixirs, and syrups.

I'n addi tigm7o theInaa%Bﬂh&eeniH&%?e@lt %tpﬁﬁﬂnac&m%am Emtafecp%w@émgm tions
can contain one or nore pharnaceutlcally acceptabl e carriers or excipients,

i ncl udi nglosagatormder parenteraldmgnistigfipn avhich copprigey asconpoppekiptpgdediesdimteeyr ant s,
vet ting agefhsund HPHIGALE, %nchﬂi dgdaﬁ%hérltloﬁlgi %h%rea&%ﬂérﬁomgﬁé 7 x@k&bt on

i nhibitors, sweetening agents, flavoring agents, emulsif ylng agents,
suspendi mgo aneori A5 Eraimats, agimmf;r op p esxpIeRl weer, meye apeomess thereph atpueous

| I qui ds, 3 E%QAu‘ElcﬁBJ a@ﬁe (B QUFGESh Trat%fi’% {?I%ng'ﬂ?e%‘éo‘i’eand %Qg&gﬁ% Bi nders or

granulat S | npart Siveness to ensure the t remai ni ng
i ntact afphemacompalbssiagmbleSucipablser birneter s or granul ator s |nclude, but are
not limted to, starches, such as corn starch, potato starch, and

pre- gelat ed st ;@Q S
sucrose, b?tiose @3%??%g§9mnuﬁgsses g%fgggggghﬁﬁggurZF§%D§H&Pﬁ?%et|c
gums, Ssu clhsaas fermeof t@picdl aginmstraaen dvhlcéﬂl cginpascescongrundbvidéd herdisle. gyos s,

panwar g% &Hl%totf FOﬁ%JUVI hy ﬁlldl %%ﬁ gzIntlo ?g\%%lxtu So%%nanﬁ&fn@rg %Ig"?&uh%o %/l ! U| ose,

nethylcel ose pyr one arch ara alactan
pomdered(ﬂnagahamﬂhﬁmmmdtgmamxgumnnmeﬁdMMwsesmosumMMmssémhyfocelIulose
cel lul ose,aceta

| .ul b hvl
cel | ul os ghaﬁr}gf%uttllcéllafealc?e R saft s%hrlgteeh ¥ O%Eg% 6heng0(f ﬁ@gor‘{&rcn%reoxynet y

ose
hydroxyp@ﬁmnh@&hbubu&&m@HEG%mphydkmmyﬁaﬂpyI met hyl ceIIquse (HPMO) ;
m crocrystalline cellul oses, such as AVICEL PH 101, AVICEL-PH 103, AVICEL

RC- 581, L- PH-.10 .CuUs ures thereof
Sui t abl e%%gfer s |fk‘11(1:e1 rmac%&g:aacrogl PRY IOI}S PR € g he rem?({agl %pmwd?c?nuam Car bonat e,

m cr ocr ysibsdgk fare maidlmpleé&,agqoﬁom eAenhtccblsdgu fase as Wek herainasferkaol i n,

manni tol, ?sllcl:alllg:/ Id{:scr%t%l adumtssglrta f%r édmlgg‘trré:tﬂ)nt a ﬁg{gs!ma;}nldglmzme (iisubject and
packaged individually as is known in the art. Each unit-dose contains a predetermined
quantity of an active ingredient(s) sufficient to produce the desired therapeutic effect, in
association with the required pharmaceutical carriers or excipients. Examples of a unit-
dosage form include an ampoule, syringe, and individually packaged tablet and capsule. A
unit-dosage form may be administered in fractions or multiples thereof. A multiple-dosage
form is a plurality of identical unit-dosage forms packaged in a single container to be

administered in segregated unit-dosage form. Examples of a multiple-dosage form include a

vial, bottle of tablets or capsules, or bottle of pints or gallons.

[00100] The pharmaceutical compositions provided herein can be administered at
once, or multiple times at intervals of time. It is understood that the precise dosage and
duration of treatment may vary with the age, weight, and condition of the patient being
treated, and may be determined empirically using known testing protocols or by extrapolation
from in vivo or in vitro test or diagnostic data. It is further understood that for any particular
individual, specific dosage regimens should be adjusted over time according to the individual
need and the professional judgment of the person administering or supervising the

administration of the formulations.
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starch, and m xtures thereof. The amount of a binder or filler in the

phar maceuti cal conpositions provided herein varies upon the type of

formul at iwo,20emid3968 readily di scernible to those of ordiPoans2eikioBis3s n t he
art. The binder or filler may be present from about 50 to about 99% by

wei ght in the pharmaceutical conpositions provided herein. [00103] Suitable
diluents include, but are not limted to, dicalciumphosphate, calcium- 64
- SDI - 13262448 Whi gt LatidACt 0Se, sorbitol, sucrose, inositol, cellulose,
kaolin, mannitol, sodiumchloride, dry starch, and powdered sugar. Certain

diluents, such as mannitol, |actose, sorbitol, sucrose, and inositol, when
present 001U £ i ci BhePhgtmaseyticy! commpsitioRs RFAVidsH hprsint foperal iR HEtiop fHY essed

tabl ets tohatoviREM folid] Rino8d @i A0 dbfAgt NEmI®FLh BymiaREWIIAT-AsSd&h conpr essed
tabl ets can be used as chewabl e tabl ets. The anobunt of a diluent in the

phar nmacedefedapPrat gpisisiriosiso prcdidey et elingal. ruplsngypladmimgratigne of

fornul at iSQtHabl@&gl (il(ﬁag'e%éﬁllils! i)fcl&ie?ﬁlﬁraﬂ‘j rp)lt fmi®d {ohﬁﬁl%tspifastﬁlreﬁé, 'aﬁf{vyabf%l?ﬁﬂhl:ts,i n the
art. [00104] Suitabl®e disintegrants include, but are not limted to, agar;

bent oni t apsglsh. nillsosERs, recheh lasengast aylilics| daghess eeligdmedicieskghewingduee| | ul ose;
wood pro ; t . LOR= NS, Qe acid; guns,
such as g’gg%p%g ﬁl %@aéﬁﬁfﬁ,ve%%gﬁﬁqqﬁ%?ﬁ%ﬁ% s?%g%éﬁz?%ggﬁ%r%@ési ?Iﬁ{(@(igb%;h]&lg 0ses, such
as croscanmvbidnosespestiosswilerskednbled, phrerss andsyyoips.al addivisp ovthel aniee
cross-lin . , ] ter nic ryst ' | | 4l ose, such
as sodi ur#gggdé(?ngﬁf ’ S‘Pﬁ%‘i@%%%uﬁ“‘%? P%@éﬁ?@% C%no?oglsagll{ ﬁn%&g}og%%%%gﬁcggﬁé Y as corn
st arch, poteatablesh@micsivr exd@pens anchudang: hyt nankiimjpedeto gehdetd, filleredlilstras,ch; cl ays;
aligns; and m'xturea.ther ra

0

phar mce dr ey SRk AEORE DR G i Bt TSRO n bl
f or mul at iseneterdmgadestss feadiihyagdhts carulifying agentt, hapenddiy ouldispasiig aidnts, i n the
RTINS TER ST RN C T R e
di scernible to those of ordinary skill in the art. The
[00102] Binders or granulators impart cohesiveness to a tablet to ensure the tablet
remaining intact after compression. Suitable binders or granulators include, but are not
limited to, starches, such as corn starch, potato starch, and pre-gelatinized starch (e.g.,
STARCH 1500); gelatin; sugars, such as sucrose, glucose, dextrose, molasses, and lactose;
natural and synthetic gums, such as acacia, alginic acid, alginates, extract of [rish moss,
panwar gum, ghatti gum, mucilage of isabgol husks, carboxymethylcellulose,
methylcellulose, polyvinylpyrrolidone (PVP), Veegum, larch arabogalactan, powdered
tragacanth, and guar gum; celluloses, such as ethyl cellulose, cellulose acetate,
carboxymethyl cellulose calcium, sodium carboxymethyl cellulose, methyl cellulose,
hydroxyethylcellulose (HEC), hydroxypropylcellulose (HPC), hydroxypropyl methyl
cellulose (HPMC); microcrystalline celluloses, such as AVICEL-PH-101, AVICEL-PH-103,
AVICEL RC-581, AVICEL-PH-105 (FMC Corp., Marcus Hook, PA); and mixtures thereof,
Suitable fillers include, but are not limited to, talc, calcium carbonate, microcrystalline
cellulose, powdered cellulose, dextrates, kaolin, mannitol, silicic acid, sorbitol, starch, pre-
gelatinized starch, and mixtures thereof, The amount of a binder or filler in the
pharmaceutical compositions provided herein varies upon the type of formulation, and is
readily discernible to those of ordinary skill in the art. The binder or filler may be present

from about 50 to about 99% by weight in the pharmaceutical compositions provided herein.

[00103] Suitable diluents include, but are not limited to, dicalcium phosphate, calcium

- 64 -
SDI-13262v1



phar maceuti cal conpositions provided herein may contain fromabout 0.5 to
about 15% or from about 1 to about 5% by weight of a disintegrant. [00105]
Sui t abl e Wolwiociasdés i ncl ude, but are not limted to, calPCruseEnmarsase;
magnesi um stearate; mneral oil; light mneral oil; glycerin; sorbitol;
manni tol ; glycols, such as glycerol behenate and pol yet hyl ene gl ycol (PEG;
stearic acid; sodiumlauryl sulfate; talc; hydrogenated vegetable oil,

i ncl udi NGuRR&NM0sO] sbrbitb 0 blcRRe R6LI0I, LellufHB KhONE Mnalhilol, sSE&SAMBIAUS, .arPl | Ve oi |,
corn oil, and soybean oil; zinc stearate; ethyl oleate; ethyl |aureate;

agar; st abh; adnovidersil geaar s¢eriagedibensisighcas reaniol, lagiesy. gsbistResPig And 200
(WR & qﬁ(ﬁit@?whelﬁﬁ'lastehtrm%ﬁﬁg:ri%)qgﬁiﬁgy,%ﬁfn%aﬁl]Jlrol%(f)t)es go%ﬂﬁtcoggress%ﬁ tel%ﬂa‘fst on,

MA); and m xtures thereof. armaceut’i ca nposi tions provided herein
may cont dhat peoidisigredration ia heunowsid heheweaigg uclh¢onapresadst talelets can Heped &

Sui t abl e I i.n | i 19, | O] iL.hicon

di oxi de, C%@@%@Eﬂs'( ?ﬁ.@%&%g?ﬂaé’)}fu@rg? 1?%1&)%1 g%#a(g%@ Cglﬁg(l)szlats nggl'ltoggl? é ree talc.
Sui t abl e hewlinovariagugeimt tspd efdbuddgtiobLrnd ay radibytdidcemitied thayg oberinafy skitle

appr oved,.n &%ra%ti fied, water soluble FD&C dyes, and water insol uble FD&C dyes
suspended on alum na hydrate, and color |akes and m xtures - 65 -

SDI - 13262vl t hereof. A color lake is the conbination by adsorption of a

wat er - sol[¥®l0g] dye twtablehlysartcamtondldde, bat aae g dimytedrsst agar; eawoitd;i ng i n an

i nsol ubl f .t I.t.ahl I j ents,incl ud t are not
i ted Ci AR S Ldtieusii A8 fid MANHAIEVolg bIBLAORuRY. 00

synt het i spiigenagonéxchanp oesird salginicahidpgwoukiceehas pha gsannd Vastue B¥nsats on,

such as peppermn n t hyl . salicylate. Suitable sweeteni agents
et uda, B are st Rrdien S Rase Pt SR R BRSSP0
gl ycer i ncr@apdviduntj drossiliakedssmreticeatciym sdicdha@s miaetyiailine cadoesqah hamne.

Sui tabl e enul sifyin ents include, but are not limted to, gelatin,
aoaci a,  PUBACHRTEEH: SHATHN DO L FURE AP SeaBr i BORGYR hyl ene
sor bi t an uupanaclagdt d(pFNEEN(iJed 2Q)ch; @QYsy AgnetaAY heneres tiekof. arhenmanl gat e 80
(TWEEN(r) 80), and triethanol amne . , , ,

a disintegrant in the pharmaceutical compositions provided herein varies upon the type of

formulation, and is readily discernible to those of ordinary skill in the art. The amount of a

disintegrant in the pharmaceutical compositions provided herein varies upon the type of

formulation, and is readily discernible to those of ordinary skill in the art. The

pharmaceutical compositions provided herein may contain from about 0.5 to about 15% or

from about 1 to about 5% by weight of a disintegrant.

[00105] Suitable lubricants include, but are not limited to, calcium stearate;
magnesium stearate; mineral oil; light mineral oil; glycerin; sorbitol; mannitol; glycols, such
as glycerol behenate and polyethylene glycol (PEG); stearic acid; sodium lauryl sulfate; talc;
hydrogenated vegetable oil, including peanut oil, cottonseed oil, sunflower oil, sesame oil,
olive oil, corn oil, and soybean oil; zinc stearate; ethyl oleate; ethyl laureate; agar; starch;
Iycopodium; silica or silica gels, such as AEROSIL® 200 (W.R. Grace Co., Baltimore, MD)
and CAB-O-SIL® (Cabot Co. of Boston, MA); and mixtures thereof, The pharmaceutical

compositions provided herein may contain about 0.1 to about 5% by weight of a lubricant.

[00106] Suitable glidants include, but are not limited to, colloidal silicon dioxide,
CAB-O-SIL.® (Cabot Co. of Boston, MA), and asbestos-free talc. Suitable coloring agents
include, but are not limited to, any of the approved, certified, water soluble FD&C dyes, and

water insoluble FD&C dyes suspended on alumina hydrate, and color lakes and mixtures
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ol eate. Suitable suspending and di spersing agents include, but are not
limted to, sodium carboxynethyl cellul ose, pectin, tragacanth, Veegum
acaci a, swoiarwvieagebonet hyl cel | ul ose, hydr oxypropyl mnet hpcealsbaoosms33 and

pol yvi nyl pyrrol i done. Suitable preservatives include, but are not limted
to, glycerin, methyl and propyl paraben, benzoic add, sodi um benzoate and

al cohol. Suitable wetting agents include, but are not limted to, propylene

gl ycol mpesireAradiod1aks &b bR B 8d&bitiofl bl BiketuH a@%% ﬂg&}@&saur ate,
and pol yoxyet hyl ene lauryl ether. Suitable solvents include, but are not

limited tgidegf §Beawy metad gpsyitinglin ansinppjyble fasgie the dé[ﬁdS@SﬁPlﬁélantﬂgtaﬁb‘lt%
non- aqueQﬁ’cslude' ﬂﬂ'afé%ovhﬁlltédzt%dnakd}alqw&% 'thPa%te'd%hPﬂ%ts Ritth K@i fQha! imted to,

m neral oil cottonseed Sui tabl e organic acids i1nclude, but are not
limted tsmnth@wtbflqnds aﬁmntpamdamh@ham@ce Spletsany tesiesssusaties, sufh asaepgnmil oxi de

i ncl ude, aﬁ&'ﬁsuﬁ%fs&ﬂg%atla' S‘Maﬁféggvgetexﬂf??ég%anl?ﬁc%r L DR e &0 Qﬂltédocg's‘d@ogear bonat e.

[ 00107] It under st y carriers and exclpients may serve
sever al flaptest. moangitolesymupsnglyderin, dand ertdwmb s weptamats atucioas, saf @@i08}jd The

phar naceUt Ia(r:tgmecgl%glsegrr{u?sgfsf ! gé/ntt 18% %6| ne nO?Ellmltegll%égQqunhCSt {aat I on can be

provi ded resse ura o ozenges,
rapi dly dragmhth; hmgtomadglaecﬂ mrfanuahtslspbleasqmlmkmmdletsalbltm mpna@ieaent eri c- coati ng

compr ossSINART erd b i B0k En B T AN TR TBrbROE St G

aci d but ofiags GuigblOfusptinging tae@digpedsindagdefu® irchide stuk fxe not lnhisedad,abeiaini Ng t he
i i romthe acidic _environnent of the stonm

active ingredient

Enteric- c?g@f)i‘)ﬁ@% Xﬁ‘r‘?ilrﬂ&é“e Poqiit ragpeantin Y PSR RT3 YL AR c%&“‘ﬂf)%ﬁ s, phenyl
sal i cyl athgdrow@#es nkhslceBdloscaaiapdlyaiS thysbRIdnaC suitBl E&kiviliRs ehchgie! at e

pht hal at es. Sugar-coated tablets are conpressed tablets sur r ounded by a

sugar codUf HegnoWimmiteH onglyorian. pethed mrd %prlwr%v SENEN 45> BHjuBthanaenhe t ast es
or odors ,@Rfoll BuiibR \@&Bh%:eggeﬁtg@nchﬁbhﬁﬁ gre b O (8 HrbBMbene Biyk s coat ed tabl ets
are conpressed tablets that are -

monostearate, sorbitan monooleate, diethylene glycol monolaurate, and polyoxyethylene

lauryl ether. Suitable solvents include, but are not limited to, glycerin, sorbitol, ethyl alcohol,

and syrup. Suitable non-aqueous liquids utilized in emulsions include, but are not limited to,

mineral oil and cottonseed oil. Suitable organic acids include, but are not limited to, citric

and tartaric acid. Suitable sources of carbon dioxide include, but are not limited to, sodium

bicarbonate and sodium carbonate.

[00107] It should be understood that many carriers and excipients may serve several

functions, even within the same formulation.

[00108] The pharmaceutical compositions provided herein for oral administration can
be provided as compressed tablets, tablet triturates, chewable lozenges, rapidly dissolving
tablets, multiple compressed tablets, or enteric-coating tablets, sugar-coated, or film-coated
tablets. Enteric-coated tablets are compressed tablets coated with substances that resist the
action of stomach acid but dissolve or disintegrate in the intestine, thus protecting the active
ingredients from the acidic environment of the stomach. Enteric-coatings include, but are not
limited to, fatty acids, fats, phenyl salicylate, waxes, shellac, ammoniated shellac, and
cellulose acetate phthalates. Sugar-coated tablets are compressed tablets surrounded by a
sugar coating, which may be beneficial in covering up objectionable tastes or odors and in

protecting the tablets from oxidation. Film-coated tablets are compressed tablets that are
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SDI - 13262vl covered with a thin layer or filmof a water-soluble material.
Fil mcoatings include, but are not limted to, hydroxyethylcellul ose,

sodi um cawbaxiywvesdsyl cel | ul ose, pol yet hyl ene gl ycol 4000pcans$2aelobissose
acetate phthalate. Filmcoating inparts the sane general characteristics as
sugar coating. Miultiple conpressed tablets are conpressed tablets nmade by
nore than one conpression cycle, including |ayered tablets, and

press- coabeGedkidth i fRARH fitrRBf £ Ster- J&M%Lteﬁhepilﬁtzbmngg%ﬁﬂ@ tuP4® can be
prepared fromthe active ingredient in powdered, crystalline, or granular

forms, almghkmind brdertheedlitoswisedivm sarberyisiécedalors, eplseiylensalyql ent s
descri beqohehgh BoltulRC L&%&mt&nm efflﬁn ety HﬁlﬁQE ﬂa@tsz?me QMatal %akﬁ%ngﬁdseas €

pol ymers, lubricants, diluents, and/or colorants. Flavoring and sweet ening
agent s araesespewiiag. | Mumk@foempreﬁseﬂ tedletorereerneressest tableweade by ek té@nsor@n d

| ozenges. oln? &9%@%“&@85‘8% gag dr%h'ubgags:q t&gﬂ@ﬁgzc'rb%h@gﬁdr L ONLAS Wﬂe@er ein for oral

adm ni str on ca capsul es, Ich can be nmade
fromgelatin, meth IceIIquse starch, or caIC|un1aIg|nate The hard
gel atin d%@a @dalﬂﬁdiwga@fﬂﬁéald‘?%/mﬁmf@def@f@ﬁ}ﬁsﬂ@ﬂl‘é‘ @Ryt it onsi st s of

(o Sect i asef Bl BRIA AP TorhNSIALIES FreohBRUGPTR BIEGROCHAT! B ¢ he

active i gre ent’. astic capsu
shel |, sushipigsts desgabalthiereis eludingthidets, dlsmtwgatsm mnzelébdbyleaﬂa@hfddrs{;l on of

gl ycerin, sor 0l ta], nes, anc?or tofBdnf! f@a%'o}{%? and S %et%l?ﬂcl}gm %r% s%‘é fgﬁéma? egl& i tabl e

contain a presérva prevent
preservannﬂﬁ§mamemlMh$ewasedbk$mn@kdmn£&eln, |nclud|ng nethyl and
propyl - parabens, and sorbic acid. The liquid, sem solid, and solid dosage

e sof | 40aghge 1 DR PEERRR SR I A B RRERE VR o Bk Ry N ©
carbonat@epvagéﬂabkéunmmﬁcqmﬂ$rw@ﬂy@mﬁﬁ@®deﬁﬁmgghhesn@mﬂuahhﬁﬂg such
ol oS AP RS SR METEOAPEP Ml P Bl IR oy ¢ ose
of skill (DRC},kensaxsofitwo sxcdes, dr@ shipping yved thesuist ahus odm?E(dlmnchmngfthet he active
I ngredi enctlve ingredient. The soft elastic capsule (SEC) is a soft, globular shell, such as a gelatin
shell, which is plasticized by the addition of glycerin, sorbitol, or a similar polyol. The soft
gelatin shells may contain a preservative to prevent the growth of microorganisms. Suitable
preservatives are those as described herein, including methyl- and propyl-parabens, and
sorbic acid. The liquid, semisolid, and solid dosage forms provided herein may be
encapsulated in a capsule. Suitable liquid and semisolid dosage forms include solutions and
suspensions in propylene carbonate, vegetable oils, or triglycerides. Capsules containing
such solutions can be prepared as described in U.S. Pat. Nos. 4,328,245; 4,409,239; and
4,410,545. The capsules may also be coated as known by those of skill in the art in order to

modify or sustain dissolution of the active ingredient.

[00111] The pharmaceutical compositions provided herein for oral administration can
be provided in liquid and semisolid dosage forms, including emulsions, solutions,
suspensions, elixirs, and syrups. An emulsion is a two-phase system, in which one liquid is
dispersed in the form of small globules throughout another liquid, which can be oil-in-water
or water-in-oil. Emulsions may include a pharmaceutically acceptable non-aqueous liquid or
solvent, emulsifying agent, and preservative. Suspensions may include a pharmaceutically
acceptable suspending agent and preservative. Aqueous alcoholic solutions may include a

pharmaceutically acceptable acetal, such as a di(lower alkyl) acetal of a lower alkyl aldehyde,
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[001 11] The pharmaceutical conpositions provided herein for oral

adm ni stration can be provided in liquid and sem solid dosage forns,

i ncl udi ngvermiwgi2eess, sol uti ons, suspensions, elixirs, aRrdTARRMUPD31850

emul sion is a two-phase system in which one liquid is dispersed in the
formof small gl obul es throughout another |iquid, which can be oil-in-water
or water-in-oil. Enulsions may include a pharmaceutically acceptable

non- aqueQus, abdfiditddOtich9] MeRL an®MWhet-fydciie RULAL havﬁr@ AnPEERSE Nl
Suspensi ons may include a pharmaceutically acceptable suspendi ng agent and

pr eser vatrees. spfurspupyiane ehevliagd sibingl.i Bidrsitegclianemgelencd giar maceut i cal |y
accept ablh?dl%gﬁ&ﬂ)llig B?%%Eggyllﬂpsdéré LB ira ldléaﬁhéouég'(ﬁﬁt%ns Qif a ﬁlgh@ﬂ? %X%lrl%é/’la

al dehyde, "- 67 - Vl'e.g., acetaldehyde diethyl acetal;

wat er - m seérpiceanslghayeahto deatpinragprenaevaye. rfior e linyid dosage fognoigpexanplich as

propyl en . I | i xi l.ear. , and

hydr oal cgﬂ%}l%gﬁsaﬁ % fhg%gggl%?llﬂ% bgrd gétgggvgg%tsgfglf ﬁﬁéﬁgﬁgggggsol utions of a
sugar, f ghamxeepkcdly ascaptabbdiquahdrmenye. gl veaercore aicaswedoasanandy ifere. For a
l'iquid d%ﬁ{%ﬁ]e form for exanple, a solution in a polyethylene glycol my be

diluted wth a28ttficient guantity of a pharmaceutically acceptable liquid

carrier, e.g., water, to be neasured conveniently for admnistration. [001
12] O herdOWider ul | Odpar eerhtique mdsohigliddsagefotios msluilq bbdenotbutitedt@ not
limted talni. : i V€4 edi . i d rein, and
a dial kyltdg s bIRARaE e 1y§f"f%€‘ﬁ5§2§‘t°§‘ld§%fé§}j%i a%&‘?‘@éﬁﬁ%ﬁt&mgﬁo' BpdIS

1, 2- di netabgiepaetybaniecludingl ly3véimethok ghsthame, diglymagliglyee, oohglsbdyl ene

gl ycol - 350; dj, net hyl r ol.yet hyl.e | ycol - -.di | ether,
Ol vot norehe b e Taa T H BB YR el &l 3B BE L M S D80 L ot er 1o
t he appr gwlyotyenaylec@age0dohaioy kdher, waegint350f 530handpeD yeemy llenep@kiynesd . These
formul ati ons can further c ri.se qQne or e antiqgxidants uch as
but yl at ed Ve Bt pEPR OB SR yRREr SRR or opyl
gal | at e, céimpAdE dhe br mbyedihQeIiM@N Such AY Blitg%YE BUITBY itdlGene (BHT), butylated

hydroxyanisole (BHA), propyl gallate, vitamin E, hydroquinone, hydroxycoumarins,

ethanolamine, lecithin, cephalin, ascorbic acid, malic acid, sorbitol, phosphoric acid, bisulfite,

sodium metabisulfite, thiodipropionic acid and its esters, and dithiocarbamates.

[00113] The pharmaceutical compositions provided herein for oral administration can
be also provided in the forms of liposomes, micelles, microspheres, or nanosystems. Micellar

dosage forms can be prepared as described in U.S. Pat. No. 6,350,458.

[00114] The pharmaceutical compositions provided herein for oral administration can
be provided as non-effervescent or effervescent, granules and powders, to be reconstituted
into a liquid dosage form. Pharmaceutically acceptable carriers and excipients used in the
non-effervescent granules or powders may include diluents, sweeteners, and wetting agents.
Pharmaceutically acceptable carriers and excipients used in the effervescent granules or

powders may include organic acids and a source of carbon dioxide.
[00115] Coloring and flavoring agents can be used in all of the above dosage forms.

[00116] The pharmaceutical compositions provided herein for oral administration can
be formulated as immediate or modified release dosage forms, including delayed-, sustained,

pulsed-, controlled, targeted-, and programmed-release forms.
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et hanol am ne, lecithin, cephalin, ascorbic acid, malic acid, sorbitol,
phosphoric acid, bisulfite, sodium netabisulfite, thiodipropionic acid and
its esterwp2ani2gded hi ocar bamat es. [001 13] The phar nacerCiraskoioos3esi ti ons
provi ded herein for oral adm nistration can be also provided in the forns
of |iposonmes, micelles, mcrospheres, or nanosystens. M cellar dosage forns
can be prepared as described in U S Pat. No. 6,350,458. [001 14] The

phar macey i gEadniGAmMRshiki-@da provi ded herein for oral adm nistration can be
provi ded as non-effervescent or effervescent, granules and powders, to be

reconstituted into a liquid dosage form Pharmaceutically acceptable
carriers [%Hd7bxci pfmitharppsayicplroppasiil Perids\heistesan by pdhigisisgedor  powder s

may i ncl yaendidyentSectisHa gD of im@Atatial fok NPalal 8 tdic FnAnasRIA i cal |y
acceptable carriers and excipients used in the effervescent granul es or
powder s HRIENCHE PAUBBISHR I ATUSEE haeindReluds igEiMeausontrasicHyningrRekF@eal. [ 001 15]

Col oring iﬁtpﬂlet:!d?i\ﬁgﬁxieﬂgicﬁlgﬁ %tﬁuféﬁﬂalpﬁ_tr&@&gal,i iﬁtr&lreiniﬂ,fintrrﬁﬁls@lgﬁ)r\/e dosage forns.
[ 001 16] The pharmaceutical conpositions provided herein for oral

admi ni st Aefasypviehmntsaesieal. #nd stbeelarpous sdmpdisEt®nor nodifi ed rel ease dosage
forms, including del ayed-, sustained, pulsed-, controlled, targeted-, and

progr anmggy | easerffiiEnaceutRl conpBliridnd P8R B ne RN 1BPbLERLraAdM Ni stration
[001 17] The pharmaceutical conpositions provided herein can be

adni ni st ed@eipakieneaabaiennubyed ippacdasasy, fofpf haiagrivitgile jorprramerat i on, for
local or ,§¥5i&flicn, %ﬁﬂdﬁﬁ@%fuﬁ%h@&g GRIBOCRLR on@ IR AieS ifpBidnRN, as used
herein, include Intravernous, intraarterial, |ntraper|€onealh i ntrathecal,

i nt r aventopirospthares, nanesysiemetahd sdlid fpmusrsarabdy feakolutions prsyspenbighs inligeidanuscul ar,

i ntr asy”ga%ﬁﬂoqnjwfoﬁla‘éﬁcﬂ &R efm.cgyp@#%@&p&é?oragl 'té"&o%tv&ﬁfo:nﬁ'}n Q1 18] The
phar maceut’i cal “compositi one provi ded herein tor parentera adm ni stration
can be f dnowh attboseiskillatin thozagiehhmnarsutichiaticased seuRtraibbienf e Spanentndr al

Practice of Pharmacy, supra).

[00119] The pharmaceutical compositions intended for parenteral administration can
include one or more pharmaceutically acceptable carriers and excipients, including, but not
limited to, aqueous vehicles, water-miscible vehicles, non-aqueous vehicles, antimicrobial
agents or preservatives against the growth of microorganisms, stabilizers, solubility
enhancers, isotonic agents, buffering agents, antioxidants, local anesthetics, suspending and
dispersing agents, wetting or emulsifying agents, complexing agents, sequestering or
chelating agents, cryoprotectants, lyoprotectants, thickening agents, pH adjusting agents, and

inert gases.

[00120] Suitable aqueous vehicles include, but are not limited to, water, saline,
physiological saline or phosphate buffered saline (PBS), sodium chloride injection, Ringers
injection, isotonic dextrose injection, sterile water injection, dextrose and lactated Ringers
injection. Suitable non-aqueous vehicles include, but are not limited to, fixed oils of
vegetable origin, castor oil, corn oil, cottonseed oil, olive oil, peanut oil, peppermint oil,
safflower oil, sesame oil, soybean oil, hydrogenated vegetable oils, hydrogenated soybean oil,
and medium-chain triglycerides of coconut oil, and palm seed oil. Suitable water-miscible
vehicles include, but are not limited to, ethanol, 1,3-butanediol, liquid polyethylene glycol
(e.g., polyethylene glycol 300 and polyethylene glycol 400), propylene glycol, glycerin, N-
methyl-2-pyrrolidone, N, N-dimethylacetamide, and dimethyl sulfoxide.
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adm ni stration, including solutions, suspensions, enulsions, mcelles,

| i posones, m crospheres, nanosystens, and solid forns suitable for

sol uti onsworosuRpmnsi ons in liquid prior to injection. Bathisdasags3s or ms
can be prepared according to conventional methods known to those skilled in
the art of pharmaceutical science {see, Rem ngton: The Science and Practice
of Pharmacy, supra). [001 19] The pharneceutical conpositions intended for

par ent er ghp@gM Nni s§iableARGRM LI AL T BRGerPAtivEPIMElul BLNBRE B linGRH Lo/
acceptable carriers and excipients, including, but not limted to, aqueous

vehi cl es Phorslse presalss areciugaly disnal slsohahahlosehuemas mgi] @1dgsopyhpt i ni cr obi al
agents ot @Jo?ﬁd%h%ﬁ%és ViEEncA3d PShakOBud Rkl @f, et/ BBh AR UnTR), kAl | Zers,

solubility enhancers, isotonic agents, buffering agents, antioxidants,

| ocal anasd hepilerarabsuss prhrgrngacadh oﬁma@peqomnwgga@@mp@de Vot arg ngf lvritedmul si f yi ng

agent s, | :

o yopr ot oy Filehfk, BE0E spd BAUES, Mol Rl Al IR AR St ot agent s,

and i ner tlinged és ph¢shAO @fd Buite. aibh@blaqmwmnmm thbsess dfrscﬂﬂwdél,erebut are not

!slalml Jl[,]gd ( E‘%gj %l%%ﬂﬁt%%l ogli_uingrél&lsadlg]ljgllﬂﬁg‘ %ultab% llolcari'%ne%[hep (:solsI on gltggezr}; ' ed

dextrose llnmeém iparains hgirodhdoridat Suitablty saqienmng aIdeipEﬁH% agéerds :hradtoaet ad Rl ngers
ut a imted to,

injectio abl.e . nan- agueous vehi cl ot

ixed of HesegPed B3uE AAman B g RATfE eSSl Mons PRorgRiPror b P BRkeli i - o ve
oi |, peanul palyVinylpRpReEbAs. Bui@ble emﬁl@ﬁ%h@ﬁ@hts@td thoss @8 fBeDhdrein, S ARG oi | ,
hydrogenat d ve tabl oils dr ogenat soybean oi l ? negiun}chain
triglycePd88< %%é@ﬁﬁ?l%?Wﬂa %I’EPﬁ¥§B@He§Flm%§WTQEﬁE r-mscible
vehicl es ttlaﬁdnummmd&uéat@r@uam sdquididrind of Ghel &P agls indud; bButanediified | i quid

pol yet hyl e ycol pol yet hyl ene gl ycol 300 and pol yet hyl ene gl ycol
400), pr cSWPcI%e }%%PH a@lpﬁ}@é@gwm iRFHR G PRt arongs Jinyie o n hydrofide,

N, N- di metilpiloainsteadid eicri@ksh, dhdBEdYdcids Wulbié 8@nplexifagents include, but are not
limited to, cyclodextrins, including a-cyclodextrin, B-cyclodextrin, hydroxypropyl-f3-
cyclodextrin, sulfobutylether-p-cyclodextrin, and sulfobutylether
7-B-cyclodextrin (CAPTISOL®, CyDex, Lenexa, KS).

[00122] When the pharmaceutical compositions provided herein are formulated for
multiple dosage administration, the multiple dosage parenteral formulations must contain an
antimicrobial agent at bacteriostatic or fungistatic concentrations. All parenteral formulations

must be sterile, as known and practiced in the art.

[00123] In one embodiment, the pharmaceutical compositions for parenteral
administration are provided as ready-to-use sterile solutions. In another embodiment, the
pharmaceutical compositions are provided as sterile dry soluble products, including
lyophilized powders and hypodermic tablets, to be reconstituted with a vehicle prior to use.
In yet another embodiment, the pharmaceutical compositions are provided as ready-to-use
sterile suspensions. In yet another embodiment, the pharmaceutical compositions are
provided as sterile dry insoluble products to be reconstituted with a vehicle prior to use. In
still another embodiment, the pharmaceutical compositions are provided as ready-to-use

sterile emulsions.

[00124] The pharmaceutical compositions provided herein for parenteral

administration can be formulated as immediate or modified release dosage forms, including
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SDI - 13262vI [ 00121] Suitable antim crobial agents or preservatives include,
but are not limted to, phenols, cresols, nercurials, benzyl alcohol,

chl or obutwoabio/1megehyl and propyl phydroxybenzoates, thi rerasaé/031833

benzal koni um chl oride (e.g., benzethoniumchloride), nethyland

propyl - parabens, and sorbic acid. Suitable isotonic agents include, but are
not limted to, sodiumchloride, glycerin, and dextrose. Suitable buffering

agent s i nglayde, sullbihe@pBIs@0t cohirMci&drobRd-, QM&Q@@&%e@@Qeééé fdrAke. Suitable

antioxi dants are those as described herein, including bisulfite and sodium

nmet abi sul fite. Suitable |ocal anesthetics include, but are not limted to,
procai ne [H9/drbehl of rRbarnegseytical omens Hens draviled MarcHl SpRr iy agents are t hose

as descriadRchifMRlSE Eun be MEriithdiths 3 QEHPURS: A EIHAX B LB, Qﬁﬂhixléﬁﬁlfﬁc lihydrexypr opyl
met hyl cel | ul ose, and pol yvi nyl pyrrolidone. Suitable enulsifying agents are

those des€mimwalisnisenimplapel denchgnsse gBRYBNARH B BIEHAGHHGH CHRRISILATLT at e,

pol yoxyet )RR £b 1idprFARPLLEAL fnedhacBNEhich iLRBNRLAR) REoRteat e.
Sui t abl e 'sequestering or chelating agents include, but are not limted to

EDTA. Suirehbleac glamkeing dial ansatyeletis bodyciluidrebut piswsgheacking ingfediepidd theo,  sodi um
hydr oxi d%haﬂ)é@éu%ﬁl'ci?ﬁl?&s&ﬂﬁl's Serru€d fbdy %ham d, and lactic acid. Suitable

conpl exi ng agents inc but are limted to, cyclodextrins, including
a-cycl odextrin, b-cyclodextrin, hydroxypropyl- b- cyclodextrin,
sul f obut PRI2AEY - bSEipkledrnsx mairpies iaplede hitasbiat jiméiehisr  7- b- cycl odextrin

( CAPTI S r%rmeth Qfe%a?&r létg ?Jel nutg@tha([r%g%zﬁ]lstmgﬁloﬁdh 1a9m{eﬁﬁcem i cal

conposi tions OVIde re for ed for tlple dosage
adm ni st rpatywmmlchlohée mShqlmd@ybm&dy@Cﬁai povatinddnefigephthadate, opgrabmbbercont ai n an

antim crofyj ]grﬂgl S ations. Al
par ent er%:gi)%lg?lr%}g‘fjg%llygs%%& Egg%?%éfnl%l I%rlyeft 6'Ivt\ﬁhén%d& ‘g}ﬂg{eﬁ ftfir:ed in the art.
[00123] Icnp@neere,rsﬂmdnmhbe,rs mhbdmmmgmmts @mbommmsate tayynfesy, par ent er al
adm ni stration are provi

terile solutions. |n another
entodi e topRuE BaRRRTR BBl el AREndl 85 bRy R S8 ety &"ry

sol ubl e [D:l‘c&dﬂmltesl polyNﬁileaIiCO‘l@l, and cross- hnked partially hydrolyzed polyvmyl acetate,

[00127] Suitable outer polymeric membranes include but are not limited to,
polyethylene, polypropylene, ethylene/propylene copolymers, ethylene/ethyl acrylate
copolymers, ethylene/vinyl acetate copolymers, silicone rubbers, polydimethyl siloxanes,
neoprene rubber, chlorinated polyethylene, polyvinylchloride, vinyl chloride copolymers with
vinyl acetate, vinylidene chloride, ethylene and propylene, ionomer polyethylene
terephthalate, butyl rubber epichlorohydrin rubbers, ethylene/vinyl alcohol copolymer,

ethylene/vinyl acetate/vinyl alcohol terpolymer, and ethylene/vinyloxyethanol copolymer.
C. Topical Administration

[00128] The pharmaceutical compositions provided herein can be administered
topically to the skin, orifices, or mucosa. The topical administration, as used herein, includes
(intra)dermal, conjunctival, intracorneal, intraocular, ophthalmic, auricular, transdermal,

nasal, vaginal, urethral, respiratory, and rectal administration.

[00129] The pharmaceutical compositions provided herein can be formulated in any
dosage forms that are suitable for topical administration for local or systemic effect, including
emulsions, solutions, suspensions, creams, gels, hydrogels, ointments, dusting powders,

dressings, elixirs, lotions, suspensions, tinctures, pastes, foams, films, aerosols, irrigations,
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| yophi |l i zed powders and hypoderm c tablets, to be reconstituted with a
vehicle prior to use. In yet another enbodi nent, the pharmaceuti cal

conposi t iwoxoare3wnovi ded as ready-to-use steril e suspemrsTarss010losispet

anot her enbodi nent, the pharmaceutical conpositions are provided as sterile
dry insoluble products to be reconstituted with a vehicle prior to use. In

still another enbodi nent, the pharnmaceutical conpositions are provided as
ready-t o ﬁé% §&1ﬁ36é1{o%e§'ﬁh'ﬁcﬁlgé%n§nd &%%ﬁ&hgh%@%fcmﬁmwﬁlofqfarmosI tions
provi ded herein for parentéral adm nistration can formul ated as

i medi at é’h@fﬁnaﬁwp#luce@p@sewaﬁ@vws@ Beyeinfcap algo anifuﬂsenap%gmes pgcelles,

SDl-1326%ﬁb@%ﬂ@%gqwnm§gé5§hﬂggmmﬁ%ié@@of controlled, targeted-, and
programed-rel ease forns. [00125] The pharnaceutlcal conposi tions provided

herein for parenteral adnlnlstratlon can be fornul ated as a suspensi on,

solid, séMl38bl i d, Plsymegspocatly agseptallp gutiers apbexCHREM S MGtor By iadean

'”p|anteQqﬁéﬁQﬁmuhﬂmﬁ%ﬁn%ﬂgqgkﬂﬁﬂBumiB&xﬂ?ﬁﬁﬁﬁﬁ@@&JQﬁko&g%ﬁgﬁth%ﬂs
provi ded herein are dispersed in a solid inner matrix, which is surrounded

by an outneifcipleghides. sometvbeuariehickaaniigicrayid pesslser mmm}y% 418§ifk§‘sth%ut al | ows
t he act t r rough.
' é?ovlftﬂg ﬁlgdr(%?%anllsﬂls DS iRRRT %ﬁ%& ,eﬁ%b%é}Q MRAH dg&lﬁtgﬁbggg[f It&%af‘geﬁtb, ug

[ 00126] Itable 1nn matri xes | are not
pol ymet hyhietdmatr b tagsthgttsy spenidingenh dispeyéing egents] \&@tlll&(i)rzeadﬂsa'fwing

unpl ast i %' gn‘%sd c&%}éﬁé}ﬁbgﬁeﬁ{gl &G e(si hn %) Lgfggg%n ﬂeﬁélrau% gr'ﬁ;[ahger

polyethyl ne’ter yl sSoprene, ylsobutylene
poIybutadxﬂmenapmmyb®Mywanmatmmhmhgmgausmmﬂuangmase copolyners silicone
rubbers, polydinethylsiloxanes silicone carbonate copolyners, hydrophilic

pol yImer s, $ug ﬁﬁj’&%ﬂc&t&ﬁl ﬁ%ﬁ&& Iﬁfcaﬁf‘&lEé’ﬁé a&lnﬁﬁiﬁﬁ nk%g:%ﬁ}éla ¢ acid,

col | agen, cross- I| po yV|ny and cross ially
hydrolyz@ﬂmquyumnwbmamemamemxmﬁﬂmﬁﬁb @mDMEbﬁs<mum@mngdkynmmu&:ﬁsnbranes
i ncl ude t?l%%ctla(')gl esu(: }Lé\%)tE%qE&?TM (Chiron Corp., Emeryville, CA), and BIOJECT™

(Bioject Medical Technologies Inc., Tualatin, OR).

[00132] The pharmaceutical compositions provided herein can be provided in the
forms of ointments, creams, and gels. Suitable ointment vehicles include oleaginous or
hydrocarbon vehicles, including lard, benzoinated lard, olive oil, cottonseed oil, and other
oils, white petrolatum; emulsifiable or absorption vehicles, such as hydrophilic petrolatum,
hydroxystearin sulfate, and anhydrous lanolin; water-removable vehicles, such as hydrophilic
ointment; water-soluble ointment vehicles, including polyethylene glycols of varying
molecular weight; emulsion vehicles, either water-in-oil (W/O) emulsions or oil-in-water
(O/W) emulsions, including cetyl alcohol, glyceryl monostearate, lanolin, and stearic acid
(see, Remington: The Science and Practice of Pharmacy, supra). These vehicles are

emollient but generally require addition of antioxidants and preservatives.

[00133] Suitable cream base can be oil-in-water or water-in-oil. Suitable cream
vehicles may be water-washable, and contain an oil phase, an emulsifier, and an aqueous
phase. The oil phase is also called the "internal” phase, which is generally comprised of
petrolatum and a fatty alcohol such as cetyl or stearyl alcohol. The aqueous phase usually,
although not necessarily, exceeds the oil phase in volume, and generally contains a
humectant, The emulsifier in a cream formulation may be a nonionic, anionic, cationic, or

amphoteric surfactant.
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pol yet hyl ene, pol ypropyl ene, ethyl ene/ propyl ene copol yners, ethyl ene/ et hyl
acryl ate copolyners, ethylene/vinyl acetate copolyners, silicone rubbers,
pol ydi metWwol20nvi2896anes, neoprene rubber, chlorinated polpgetiusgéienslss3s

pol yvi nyl chl oride, vinyl chloride copolynmers with vinyl acetate, vinylidene
chl oride, ethylene and propyl ene, iononer polyethylene terephthal ate, butyl
rubber epi chl orohydrin rubbers, ethylene/vinyl alcohol copolyner,

et hyl ene/jyoiRy| acegat §{e\ébrﬁﬁébhcﬁ|s&9&%l nl§FPQLMAES Sin@BPhase gels contain
et hyl ene/ vi nyl oxyet hanol copolynmer. C. Topical Adm nistration [00128] The

phar mac e WrgaeisimasEmsdeics divgibgiedwihsatibruaitarmely hroeghaurihniiendsasiert opi cal | y
to the skif,n géllfrﬁgca%émts erclu'ay GRt&e na_thﬁnﬁeg% GRlss A ﬂr?ﬂcr Rld mdts sitped

herein, includeés (intra)dermal, conjunct |vaI I ntracorneal’, ntraocul ar,
opht hal ma@ carheimére whwpxyrobvahskbaesmaid th&B@POLvdg/dmhlhc peletkrsaguch pes piratory,

o7 oot ShoBATHR o OBk B G ESROR i P 0t O

herein c or mu osag are sul or topica
adninistK@MManpmwm@meaM1@ﬂW@@smEmbd0@hmEgﬂwdﬂmmﬁMﬁbﬂgmsﬁubdkmmsnpﬂ

sol utions, spensi crea el dusti ng
powier o, I SHERTRE! Bilfoo BB BupEnRro- YALERE, n L MEEDLR: o MEKLEE
f oans, f iak tragacam]n aghbiasthan gmmmﬂmnnﬂgmate Zmd gelatBDI In bﬁEﬁQ)\,ﬁrqmeaeymform

suppositor bandage and atche formul ati on of the
phar mmce gEt BRI B g arS kP50 Phdabicar he edi® o 8 Einp Rl it ones,
m cel | es dlsp'bl@écﬂ@ﬂhﬁm&ﬁ)n, nehasiyd hekiBg, Aadr strkadir es t her eof [ 00130]

Pharnaceutically acceptable carriers and excipients suitable for use in the
t opi cal 1at| rovi herei n.i ncl u mited to,
nueous VOIS es. M BRETE LoD RN i BT rindh e Blhnil B

antimecr @dmt:aly, ag&matlls' @rgurarlgsoep@/ratagimelw iagiai foghs dfsepr@sicoste, pafsatiescr oor gani sms,
stabiliz ancers, ot o ents uf fering agents,

bility e
oL ox! e Peliie: bt e SRl g AT S T s sy e vt ti ng

or enul SidintinBgls, solutions, emulsions, suspensions, tampons, gels, foams, sprays, or enemas.
These dosage forms can be manufactured using conventional processes as described in

Remington: The Science and Practice of Pharmacy, supra.,

[00136] Rectal, urethral, and vaginal suppositories are solid bodies for insertion into
body orifices, which are solid at ordinary temperatures but melt or soften at body temperature
to release the active ingredient(s) inside the orifices. Pharmaceutically acceptable carriers
utilized in rectal and vaginal suppositories include bases or vehicles, such as stiffening
agents, which produce a melting point in the proximity of body temperature, when
formulated with the pharmaceutical compositions provided herein; and antioxidants as
described herein, including bisulfite and sodium metabisulfite, Suitable vehicles include, but
are not limited to, cocoa butter (theobroma oil), glycerin-gelatin, carbowax (polyoxyethylene
glycol), spermaceti, paraffin, white and yellow wax, and appropriate mixtures of mono-, di-
and triglycerides of fatty acids, and hydrogels, such as polyvinyl alcohol, hydroxyethyl
methacrylate, and polyacrylic acid;. Combinations of the various vehicles can also be used.
Rectal and vaginal suppositories may be prepared by compressing or molding. The typical

weight of a rectal and vaginal suppository is about 2 to about 3 g.

[00137] The pharmaceutical compositions provided herein can be administered
ophthalmically in the forms of solutions, suspensions, ointments, emulsions, gel-forming

solutions, powders for solutions, gels, ocular inserts, and implants.
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agents, conpl exing agents, sequestering or chelating agents, penetration
enhancers, cryoprotectants, |yoprotectants, thickening agents, and inert
gases. [O802bjo/ieBwsophar maceuti cal conpositions can al soPog/tsdimonssser ed
topically by el ectroporation, iontophoresis, phonophoresis, sonophoresis,
or mcroneedl e or needle-free injection, such as POADERJECT(tm (Chiron
Corp., Eneryville, CA), and BIQECT(tn) (Bioject Mdical Technol ogies Inc.

Tual atin, c50@'3_); [0Oﬁ%@haﬁﬁ@eﬁ{@rd@%@yaé@komm@&mdaﬁlBé JBEQNiested herein can
be provided in the forns of ointnents, creans, and gels. Suitable ointnent

vehi cl es intFrspsle ophwiahilsinndo de rerpirieparase i hy ehuaeeiical sempesitings Farke,
benzoi natgd,laar Igthe %ﬂnV& aﬁ'al:ms& of LANRAGS d%hl/er?/ G1STaN QIaﬂa?s'EmQéd' Pnatifl t e

petrolatun1 enul si f l'e or absorption vehic such as hydrophilic
petrol at mnphwmoaéy@tzeasmqli ag i Alamezer B fémhh‘ctﬁwnaramtq modugap épe r enpvabl e

vehi cl es, 1§t“ zlﬁyq{oﬁgphh' m&'n dﬁ%ﬁﬁﬁaéﬁﬂ&lﬁ%g&ﬁ%ﬁ? Sudhl 04 8. vehi cles,

|nclud|ng po yet ene yco varylng no ar “wei ght’’ émnul si on
vehi cl es teteaﬂuhmthmtoeﬂ-ll,lrﬂ BB 3- I(GWfD)OremeSSlboﬁhe Prarrpadeutiaal wmp@sltlons can

(QAV) enul si ons | udin cer nopost ear at e | anol i n,
and st earai? c% &y ld{éﬁ e’ drﬁé Owgelyfor ms‘%ﬁglogt%l%r%oé 1%1%0 blb? SeE ?’V(I:tg 51" Phar macy,
supra). Theseswkhs Ial:te& (ﬁIPBO@hﬂ[ﬁldSEﬂtd rasd]l dgeneFalihtyann@buker e ackdder can of

ant i oxi dant s _.an servative 133 Sui t.abl e. cream base can be
o wabipr S B BN gy SRR ORI oo Ty be

wat er - washabl e, and contain an oil phase, an enmul sifier, and an aqueous
phase. The013pP] pha&ﬂuti(ms at smpemaibhﬁdr ud&én 4 'pmssmrimal donphms @umwfsipmly i's
generally conpris r al coh h as .c or
roaryl S EBAR: o35k BEN E-RhATL hufed Ohloly BRI nBVE D ERuEE )
exceeds mhanmhbag&ﬁﬁﬁdmmmmmgumﬁmﬂan@ @ﬁﬂ&nahgyﬂ@@mmahmax@eh@ﬁﬁﬁmant The
enul sifier crean1fo nmul at | be noni oni c, nlonlf tionic, or
arrphot er IpEOVéC,}Id nam)ropel éas SO Vent and/or a su actant, such as sorbitan trio eate olelc

acid, or an oligolactic acid.

[00140] The pharmaceutical compositions provided herein can be micronized to a size
suitable for delivery by inhalation, such as about 50 micrometers or less, or about 10
micrometers or less. Particles of such sizes can be prepared using a comminuting method
known to those skilled in the art, such as spiral jet milling, fluid bed jet milling, supercritical

fluid processing to form nanoparticles, high pressure homogenization, or spray drying.

[00141] Capsules, blisters, and cartridges for use in an inhaler or insufflator can be
formulated to contain a powder mix of the pharmaceutical compositions provided herein; a
suitable powder base, such as lactose or starch; and a performance modifier, such as /-
leucine, mannitol, or magnesium stearate. The lactose may be anhydrous or in the form of
the monohydrate. Other suitable excipients or carriers include, but are not limited to, dextran,
glucose, maltose, sorbitol, xylitol, fructose, sucrose, and trehalose. The pharmaceutical
compositions provided herein for inhaled/intranasal administration can further comprise a
suitable flavor, such as menthol and levomenthol; and/or sweeteners, such as saccharin and

saccharin sodium.

[00142] The pharmaceutical compositions provided herein for topical administration
can be formulated to be immediate release or modified release, including delayed-, sustained-

, pulsed-, controlled-, targeted, and programmed release.
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SDI - 13262vI [ 00134] Cels are sem solid, suspension-type systens.

Si ngl e- phase gels contain organi c macronol ecul es distributed substantially

uni f or m ywohwougbssat the |iquid carrier. Suitable gelli rgTagenms3isaz! ude,

but are not limted to, crosslinked acrylic acid polyners, such as

car boners, carboxypol yal kyl enes, and CARBOPOL(r); hydrophilic polyners,

such as pol yet hyl ene oxi des, pol yoxyet hyl ene- pol yoxypropyl ene copol yners,

and pol yvyh nmbakic@h@kasecel | ul osi ¢ pol yners, such as hydroxypropyl cellul ose,

hydr oxyet hyl cel |l ul ose, hydroxypropyl nethyl cellul ose, hydroxypropyl
thyIceIIquse pht hal ate, and net hyl cel | ul ose; gunms, such as tragacanth

and xant H&N éh m sbfi Rﬁlﬁ{f%c@‘?tﬁélt C(Qmpaﬂﬂoﬁéir‘&’fqeﬂ herlelf’i1 @rde ForFlBlaﬁ?fjébér e a

uni f or m gglaificdirSIPRE %lbd?ige RGANTAS uSARAS 1R (EANGhod@licddbMER? tdler§ Mk RRagRdded, or
t he gelllng agent can be dispersed by trituration, mechanical m xing

and/ or st nyRcl horesr PRse ol kAt dirractivg ingistisesy) 15 bierens don Baipr her ein

can be aQHhﬂmé&Q&%Qs%@ﬁﬁﬁkﬁ%naH&ﬁﬁ&&éHﬁﬁ%ha&%&hﬂﬁk'Nkﬂﬁkd%ﬁ&kMé&kQﬁ'|y in
the forns of BPOSI ories, pessaries, ‘bougies, poultices or cataplasm
€

pastes, peuterdudedpusse n@ghmlt@ﬁ @aqiﬁéaye%l, ardensed, pr@mgfrdacseﬁwmvbspuk@nl@t ment s,
sol uti On%ont?dﬁtéhsh&gﬁrateﬁuﬁﬁﬁﬂgl ?ﬂg oted Z(%P%Qrﬁme@%léa’se af @ Rurj icIPL/AYon OF €enemas.
sage tur

These do orms can be manu sing conventli processes as

descr i bedlosage Ramis.ndhaophariidveutBel enpesitot iPnadificd eclafe Msagenfauys cagbpr a.

[ 00136] Ly .vagi nal ri I I djes for

insertioﬁﬁﬁﬁggugggg%or?¥?%@§gﬁ%ﬂ?%%%§?§ggéﬁa ﬁpd§ﬁ1§ﬁ§?ﬁﬁ?éﬁq%§a ures but

mel t or slof dre imchtdingololy nbtelimimdao unarit contrell@haskatehleviacst dsn@otic ngmteﬂlhee nt (s)

i nsi de th orlflces lgqqeut|0ﬂah¥b table ¢ rrlers utilized in
5%(%

eas EeVICES, mul a. ale contro 1CCS, 10 eXC e SlnS enter
rect al grias p% YO FasOrvic §es" B VER i¢h as

sti ffenl mgatmgenmﬂulaydmcbdemgadumﬁ)sphml Iipdam@oarrﬂcomblﬂahmsph@wfnﬂhg/ of body
t emperature, ornulate W th t har ceuti cal tions provided
hor o1 e SHEARET Dbt s Mediblorteb it PeRRErRhtr os i PRRC PR g
sodiun1n@bg@k@@bhmhafm@uhhabmgamﬁmeles |nclude, but are not limted to,
cocoa butter (theobroma o0il), glycerin-gelatin, carbowax (polyoxyethylene

[00144] Examples of modified release include, but are not limited to, those described
in U.S. Pat. Nos.: 3,845,770; 3,916,899; 3,536,809; 3,598,123; 4,008,719; 5,674,533;
5,059,595; 5,591,767; 5,120,548; 5,073,543; 5,639,476; 5,354,556; 5,639,480; 5,733,566;
5.,739,108; 5,891,474; 5,922,356; 5,972,891; 5,980,945; 5,993,855; 6,045,830; 6,087,324;
6,113,943; 6,197,350; 6,248,363; 6,264,970; 6,267,981; 6,376,461; 6,419,961; 6,589,548;
6,613,358; and 6,699,500.

1. Matrix Controlled Release Devices

[00145] The pharmaceutical compositions provided herein in a modified release
dosage form can be fabricated using a matrix controlled release device known to those skilled
in the art (see, Takada ef al. in “Encyclopedia of Controlled Drug Delivery,” Vol. 2,
Mathiowitz Ed., Wiley, 1999).

[00146] In certain embodiments, the pharmaceutical compositions provided herein in a
modified release dosage form is formulated using an erodible matrix device, which is water-
swellable, erodible, or soluble polymers, including, but not limited to, synthetic polymers,

and naturally occurring polymers and derivatives, such as polysaccharides and proteins.

[00147] Materials useful in forming an erodible matrix include, but are not limited to,
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gl ycol ), spermaceti, paraffin, white and yell ow wax, and appropriate

m xtures of nono-, diand triglycerides of fatty acids, and hydrogels, such
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el ect r ohygdodyataiicedbildse (@E@ﬁhﬁbowpfqpmbceﬂubse (PH’tC)n@buimezaeetateaiCehe or in

conbi nat icgl?lggmsgtpgoqilona e é#ﬁ?ﬁ I(:gll (;sggel l ?en(%lﬁg lrﬁose acé‘th e’but ate éCeAEg)g por oet hane

or 1,1,1, or opropane Arircent bns can
al so be mmr/lhglﬁdxﬁsopyl diethypatidiese (ﬂiﬂM@hHﬂ?M@lﬁHPMGA&Ih@mexmropymnmtmfbi nation

For i nt R SEakt Bindtes ARV 50 sl BUPEBaRsl GBI B dn: - i nel b ng
chi t osan p@l’yvﬁlyﬁlb}@ﬂ)ﬁﬂ(f)lfet polysflﬁ)jalx&aﬂlolgﬂﬂmlh;@aeetm gﬁs}usmefa&y asig eft@k; use in a
pressuri ze m. zer nebu n be

aj ner np,. s
f or mul at €4 yla‘éfy B’H{ aPﬂyaé’Fﬁ’ér‘?S‘Id EG %E?so(%é‘thﬁ%fﬁ%q acidypr rﬁet‘léfl?fﬁ‘éﬁF al ternative

agent f ornEODRPEI$P RhhnS Qbifdal i, pgeatmayem)ep@ly@glyaﬁixgaﬁﬁ dthdchgat@ct i ve
i ngredi ent_ provided herein; a propellant as solve and/ or. a surfactant,
such as $8PHcHIT: ¢pPlymemab L-gpamic agid apd eyl %ﬁl%qmagwda%r@ﬁl@é’lea}e?tﬁ acido0140] The

phar maceuljceRd acPEPORhlelsOpsly 15-Q).B HOGoRAIuBIrR abANadIQ HHr 6érPINd ZRH tO a size
derivatives, such as homopolymers and copolymers of butylmethacrylate, methyl
methacrylate, ethyl methacrylate, ethylacrylate, (2-dimethylaminoethyl)methacrylate, and

(trimethylaminoethyl)methacrylate chloride.

[00148] In certain embodiments, the pharmaceutical compositions provided herein are
formulated with a non-erodible matrix device. The active ingredient(s) is dissolved or
dispersed in an inert matrix and is released primarily by diffusion through the inert matrix
once administered. Materials suitable for use as a non-erodible matrix device include, but are
not limited to, insoluble plastics, such as polyethylene, polypropylene, polyisoprene,
polyisobutylene, polybutadiene, polymethylmethacrylate, polybutylmethacrylate, chlorinated
polyethylene, polyvinylchloride, methyl acrylate-methyl methacrylate copolymers, ethylene-
vinyl acetate copolymers, ethylene/propylene copolymers, ethylene/ethyl acrylate
copolymers, vinyl chloride copolymers with vinyl acetate, vinylidene chloride, ethylene and
propylene, ionomer polyethylene terephthalate, butyl rubbers, epichlorohydrin rubbers,
ethylene/vinyl alcohol copolymer, ethylene/vinyl acetate/vinyl alcohol terpolymer,
ethylene/vinylox yethanol copolymer, polyvinyl chloride, plasticized nylon, plasticized
polyethylene terephthalate, natural rubber, silicone rubbers, polydimethylsiloxanes, and
silicone carbonate copolymers; hydrophilic polymers, such as ethyl cellulose, cellulose
acetate, crospovidone, and cross-linked partially hydrolyzed polyvinyl acetate; and fatty

compounds, such as carnauba wax, microcrystalline wax, and triglycerides.
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suitable for delivery by inhalation, such as about 50 m croneters or |ess,
or about 10 m croneters or less. Particles of such sizes can be prepared
usi ng a cwormruRssweg net hod known to those skilled in thecans201908133Rs
spiral jet mlling, fluid bed jet mlling, supercritical fluid processing
to form nanoparticles, high pressure honogeni zation, or spray drying.
[00141] Capsules, blisters, and cartridges for use in an inhaler or

i nsuf fl atjgi149pn beyyf a%;m& e@&du&@mfe@ms«ggtanam@@m rdfa¥e @hedch@nfaar maceut i cal
conp05|t|on rovided herein; a suit wder base, such as | actose or

st ar ch; aﬁdrdﬁéefplf Oremalsea hsdiobimsr typs a@ﬁloa%d (Heqgbinise Visprsitnithcpartichy
magnesi un,st &%@ﬁcﬁymé‘}*&‘ﬁd/h%é QSR e TR e G @) MEGLRIHST 1RV actile ﬁlgl%dlef?&ﬁ‘v&fsu dhe

nonohydrate. Qther” suitabl e excipients or carriers inclu but are not
limited ttlg padhawdryand othgl erscadents @rezmtr@even thegomipesiionsxyl i t ol , fructose,
sucrose, and trehal ose. The pharnmaceutical conpositions provided herein for

'nha'ed/'&Mﬁéﬁasa|Tﬁﬂﬂhﬂh&&hﬁ%&%ﬁmgﬁﬂm&%h%ﬂ%ﬁh&%%ﬂhh%ﬁwﬂkﬁqaeﬁp|e flavor,
such as nenthol and l'evonent hol ; and/ or sweeteners, such as saccharin and

saccharlﬁogﬁdﬁHﬁMmP09&@2¥W#hem9ﬁahd@@euﬂ?@aﬁ*%@héeeh@W@n@ﬂ%¥@a¢dﬁd her ei n
f
or topi %%Pl%gs’%ﬂ"' bRt dr et i&’ﬂnﬁ%ﬁbn%l%%drﬂé} o gfé:sstu% b ﬁlgﬁrgﬁh@lﬁt‘? fﬁh&ﬁi?ﬁe

nodi fi ed refease, 1"'nclud l'aye I ne cont
t ar get ed,byanappssogr armed reIease - 74 - SDI-13262VID Mbdi fied Rel ease’
[00143] The pharmaceutical conpositions provided herein can be formul ated

as a modif ieholiel 5ARGIARIRAL QM As used herein, the term"nodified

rel ease" refers to a dosage formin which the rate or place of rel ease of
the active |ngred|ent is different fromthat of an i medi ate dosage form
when adnilf?lstbr ed BYe Rbgemasaical upesiigsarevided hewinda sanqdgsddgedesser ms i ncl ude,

but are QfaEa ket @l vt Pabngﬁecﬁysﬁ% an O%BM‘ﬁgolledgélgéis@ BQ@%@E 1nc§1‘d§1tga151ﬁ a6
pul satil e-, controlled- accel er at ed- fast-, targeted-,

pr ogr armainifed (@ ase chaather Lalsmy fweo- %mémswenm asymmetric membrane technology

(AMT), and extruding core system (ECS). In general, such devices have at least two
components: (a) a core which contains an active ingredient; and (b) a semipermeable
membrane with at least one delivery port, which encapsulates the core. The semipermeable
membrane controls the influx of water to the core from an aqueous environment of use so as

to cause drug release by extrusion through the delivery port(s).

[00152] In addition to the active ingredient(s), the core of the osmotic device
optionally includes an osmotic agent, which creates a driving force for transport of water
from the environment of use into the core of the device. One class of osmotic agents is
water-swellable hydrophilic polymers, which are also referred to as “osmopolymers” and
“hydrogels.” Suitable water-swellable hydrophilic polymers as osmotic agents include, but
are not limited to, hydrophilic vinyl and acrylic polymers, polysaccharides such as calcium
alginate, polyethylene oxide (PEO), polyethylene glycol (PEG), polypropylene glycol (PPG),
poly(2-hydroxyethyl methacrylate), poly(acrylic) acid, poly(methacrylic) acid,
polyvinylpyrrolidone (PVP), crosslinked PVP, polyvinyl alcohol (PVA), PVA/PVP
copolymers, PVA/PVP copolymers with hydrophobic monomers such as methyl methacrylate
and vinyl acetate, hydrophilic polyurethanes containing large PEO blocks, sodium
croscarmellose, carrageenan, hydroxyethyl cellulose (HEC), hydroxypropyl cellulose (HPC),
hydroxypropyl methyl cellulose (HPMC), carboxymethyl cellulose (CMC) and carboxyethyl,

cellulose (CEC), sodium alginate, polycarbophil, gelatin, xanthan gum, and sodium starch
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dosage forns. The pharmaceutical conpositions in nodified rel ease dosage
forms can be prepared using a variety of nodified rel ease devices and

nmet hods kwownioa3dshose skilled in the art, including, becTrustoloiosissed t o,
matri x controlled rel ease devices, osnotic controlled rel ease devi ces,

mul tiparticulate controlled rel ease devices, ion-exchange resins, enteric
coatings, nultilayered coatings, mcrospheres, |iposones, and conbi nati ons
t hereof . JfRelafeel ease rate of the active ingredient(s) can also be nodified
by varying the particle sizes and pol ynorphori sm of the active

ingredientés%. [00144] Exanples of nodified rel ease include, but are not
limted t80158hose Hesstthsrishes ¢lipsinotes agenl is qygsens gvigaarg ogpabls of 1gbibigy).

3, 536, 80%ated @Fbocl@osntbtid PR sstidiradler 4don3Rs ba2i Q29 1R F@irounddd kodtfhs;
5,120, 548; 5, 073,543; 5,639, 476: 5, 354,556; 5,639, 480; 5, 733, 566;

5, 739, 108uitaplgesmagyns; indudyp butzggnot Emgedlogipereanic g, Y4k as magigguigsgliate,

6, 045, 830,08 MR chidikie, Caldidn Riddde, Sodt A ciBofde, GRS cibde, BodtnPd Rate,
6,267,981; 6,376,461, 6,419, 961; 6,589, 548; 6,613, 358; and 6, 699, 500. 1.

Mat ri x Contapsiih gaosRediesaspdiunecarpangte] odugsiuliithdithnmspiidie peiasuym eilpagidssi t i ons
provi ded N ) L f e g - ahricated using a
mat ri x cgﬁﬁﬁ‘{}%gn fragﬁ’e s%as’ggglagc(zéx g%mﬁgﬁgétﬁgéogé’sqﬁgﬁﬁé%a?%’ It%l%fé&sg’rt {see,
Takada etmaamhitolj naffingse yarbioy eticmse frei@bese r ol xglitoDorggniDetidy evgh, 28 aydolbic 2,

Mat hi owi t z. o WL 999 [ 0014 n. c i Qdi,r the .
pharnaceﬁ%ﬂtanm%%%%%ﬁ??%%ﬁ%L%F%%i%@ghﬁkggfﬁi%%aécﬁggfgﬁggﬂ%% %gggmgbsage
formis fedetivacall gldtamsgd avid, arolecrediliving avhlt suckindewvidcand tavdrichcidsurea; and
vvaterswell.aple,t erﬁgible, or soluble polynmers, including, but not limted
to, synt REtI"C 8T vers, and naturally occurring pol yners and derivati ves,
such as pol ysaccharides and proteins. [00147] Materials useful in formng
an erodi BO@ESARt r i xOsmatlcudents dliutifferew dnstlutigmiatee cantbe,emplogsd to influence

how rapidly the active ingredient(s) is initially delivered from the dosage form. For example,
amorphous sugars, such as MANNOGEM "™ EZ (SPI Pharma, Lewes, DE) can be used to
provide faster delivery during the first couple of hours to promptly produce the desired
therapeutic effect, and gradually and continually release of the remaining amount to maintain
the desired level of therapeutic or prophylactic effect over an extended period of time. In this
case, the active ingredient(s) is released at such a rate to replace the amount of the active

ingredient metabolized and excreted.

[00155] The core can also include a wide variety of other excipients and carriers as
described herein to enhance the performance of the dosage form or to promote stability or

processing.

[00156] Materials useful in forming the semipermeable membrane include various
grades of acrylics, vinyls, ethers, polyamides, polyesters, and cellulosic derivatives that are
water-permeable and water-insoluble at physiologically relevant pHs, or are susceptible to
being rendered water-insoluble by chemical alteration, such as crosslinking. Examples of
suitable polymers useful in forming the coating, include plasticized, unplasticized, and
reinforced cellulose acetate (CA), cellulose diacetate, cellulose triacetate, CA propionate,
cellulose nitrate, cellulose acetate butyrate (CAB), CA ethyl carbamate, CAP, CA methyl
carbamate, CA succinate, cellulose acetate trimellitate (CAT), CA dimethylaminoacetate, CA

ethyl carbonate, CA chloroacetate, CA ethyl oxalate, CA methyl sulfonate, CA butyl
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SDI - 13262vl chitin, chitosan, dextran, and pullul an; gum agar, gum arabi c,
gum karaya, |ocust bean gum gum tragacanth, carrageenans, gum ghatti, guar
gum xantwerrogurrgseand scl er ogl ucan; starches, such as dextrnismpoiansiss3

mal t odextrin; hydrophilic colloids, such as pectin; phosphatides, such as

| ecithin; alginates; propylene glycol alginate; gelatin; collagen;
cellulosics, such as ethyl cellulose (EC), nethylethyl cellulose (MEC),

car boxynghiiyacCehl pHoR e {fVhate, ablYECetal YA P06Y a{a!aythtepc&'Aeltd glé%?ﬁcel&hﬁ@m

hydr oxypr opyl cel l'ul ose (HPC), cellul ose acetate (CA), ul ose propionate
(CP), celdushpsaceepegeldeydpylimegul pegtags &iagetate of oopiybsangue, hehgyylatgap, CAT,

hylr oxyDraRN T XL £l W08 0ol NG CHENTE o NGB Vg ot 0Py et hy

cellul ose acetaté trinellitate ?HPNCAT), and et hyl oxyethyl cel |l ul ose
(EHEC) ; paVi MBVICoHPMEIP, HENE A SINMG A pobil(asais) acigsaing eitery lanchpdy-at e;

gl ycer ol [ ters, I 1L 0es Yy ' i.f pol yners of
ot haor yl 1 BB L e B R R B B R L E iR

Pi scat anwayllaghid,)gelapol pply2ikeyar polyedidny polyntivacs pélattessuliondsypdptyirdes,

copolynmers, of l-glutam c acid an thyl - L-qgl utamat e; degradable lactic

o dglycdohEngidust BT Gl 2B st N R SieSRALAEET o and of her

acrylic acid derivatives, such as honopol yners and copol yners of

but yl met HB@IKY] at e, Sempéryicaiemhmbrapé ednerlsoebe laynlydnophdhacmictaomus eehpiaaer yl at e,
(2-di met hyl am I . i | am | ) et hacryl at e
chlorideﬁ%F%%kﬁgﬁ&P%&%érSgﬁﬁhéﬁg%gpw%%ta§&#kgg%ﬂﬁﬁﬁg%gﬁg%Eéfggbnpositions
provi ded nixeivan butaregpefocatriel tatvactr wipoh aadndpsedriotiPa. Naty,798,1dévBedh. The

active in reﬁ% nt g,'s di ssol ved or di spersed in an iner trix and is
el cased TP T bglel PG SO PUGHOE fe iy AR DRABPaf ni st er ed.
Mat er i al oBuictsadatieas ot yalkegesagol getiydene epcdghirdy yéenogioljtatratleviocyleimg| ude, but are
not Iiniteglto. in @Iuble pIg; i cS, .such as ?ol et hyl ene Folygropylene,
pol yi soprPEREST i Sabtt ranbese: SBelorerme by iery bt y1 at e,
pol ybut ylpaB#/ hariafiies, folyahiiRkchdddeide polyalynyd@nend qoeky iyl eilesrdande, net hyl
acryl ate-nmet hyl nethacryl ate copol yners, ethyl enevi nyl

synthetic waxes.

[00158] The delivery port(s) on the semipermeable membrane can be formed post-

coating by mechanical or laser drilling. Delivery port(s) can also be formed in situ by erosion

of a plug of water-soluble material or by rupture of a thinner portion of the membrane over an

indentation in the core. In addition, delivery ports can be formed during coating process, as

in the case of asymmetric membrane coatings of the type disclosed in U.S. Pat. Nos.

5,612,059 and 5,698,220.

[00159] The total amount of the active ingredient(s) released and the release rate can
substantially by modulated via the thickness and porosity of the semipermeable membrane,

the composition of the core, and the number, size, and position of the delivery ports.

[00160] The pharmaceutical compositions in an osmotic controlled-release dosage
form can further comprise additional conventional excipients or carriers as described herein

to promote performance or processing of the formulation.

[00161] The osmotic controlled-release dosage forms can be prepared according to
conventional methods and techniques known to those skilled in the art (see, Remington: The
Science and Practice of Pharmacy, supra; Santus and Baker, J. Controlled Release 1995, 35,
1-21; Verma et al., Drug Development and Industrial Pharmacy 2000, 26, 695-708; Verma et
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acet ate copol yners, ethyl ene/ propyl ene copol yners, ethyl ene/ethyl acrylate
copol ynmers, vinyl chloride copolyners with vinyl acetate, vinylidene

chl ori de,wethwlesswoand propyl ene, iononer polyethyl ene trerapskalabsse, butyl
rubbers, epichlorohydrin rubbers, ethylene/vinyl alcohol copolyner,

et hyl ene/ vinyl acetate/vinyl alcohol terpolymer, ethylene/vinyloxyethanol
copol yner, polyvinyl chloride, plasticized nylon, plasticized pol yethyl ene
t er epht hay; ay, &onRalidd ileqsI08Y 79, $i2kj.cone rubbers, pol ydi nmet hyl si | oxanes, and
silicone carbonate copol yners; hydrophilic polynmers, such as ethyl

cellul ose, cellulose acetate, crospovi done, and cross-linked partially

hydr ol yzé80188] yvi nipicerupeapedimgnis thephagmaceifisal foawosidopsproydded aemm e wax,

M crocrygb@luldieiRas T cofEblbd -t YE @Ish@eSrm, whidh comPibeshd 462Mh{ROd4RicI N a

matrix controlled rel ease system the desired release kinetics can be
control | deEmTde ik SoRY BCOTG FAMRTITENS IR dpHET Ingsplieniénnanb e PhmcRbicyhier

Vi sCOSI t YiecdhABleRAEibicfk Br ShEES $08, U §@P Ny §BI2 & naf & NBB0BREII1Y € The
ingredient(s), the ratio of the active ingredient(s) versus the polyner,
and ot herAMX eppioadind-selesse ¢espgd feynas ¢ap be Reepaedhpseidingon §9nV[e@t@psbpemfg

phar maceut. - . OV ; e PN L.l | ease dosage
Form can b ariEaTRAS AR, B A e LR sk dnB TP e ot

i ncl udi ngrahulagen, vebppendsginomd adtiy-coatingwtettgdanul at i on fol | owed by
conpression, and melt-granulation followed by conpression. 2. Gsnotic
Cont r ol | et 5] easermbeithif ERnbRALRL nc HErRRAL R ifbn GRORRI kNG, PT OVi ded
herein in a nodified rel ease dosage formcan be fabricated using an osnotic
cont r ol | dernrddtekasdiSespneelledirpledsadpsage fdsut whigh compriseeth aspotionembrasber
system - i , and

R S T R T N S
conponentpbarn(agdutisallyoiceepiddblechcipentsar psriem. acti ve ingredient; and (b) a

sem per neabl e

3. Multiparticulate Controlled Release Devices

[00164] The pharmaceutical compositions provided herein in a modified release
dosage form can be fabricated as a multiparticulate controlled release device, which
comprises a multiplicity of particles, granules, or pellets, ranging from about 10 pm to about
3 mm, about 50 um to about 2.5 mm, or from about 100 um to about 1 mm in diameter. Such
multiparticulates can be made by the processes known to those skilled in the art, including
wet-and dry-granulation, extrusion/spheronization, roller-compaction, melt-congealing, and
by spray-coating seed cores. See, for example, Multiparticulate Oral Drug Delivery; Marcel

Dekker: 1994; and Pharmaceutical Pelletization Technology; Marcel Dekker; 1989,

[00165] Other excipients or carriers as described herein can be blended with the
pharmaceutical compositions to aid in processing and forming the multiparticulates. The
resulting particles can themselves constitute the multiparticulate device or can be coated by
various film-forming materials, such as enteric polymers, water-swellable, and water-soluble

polymers. The multiparticulates can be further processed as a capsule or a tablet.

4. Targeted Delivery

[00166] The pharmaceutical compositions provided herein can also be formulated to be

targeted to a particular tissue, receptor, or other area of the body of the subject to be treated,
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menbrane with at | east one delivery port, which encapsul ates the core. The
sem per neabl e nenbrane controls the influx of water to the core from an
aqueous ewoi2oonireesd of use so as to cause drug rel ease PpgTASLIWSBBA3t hr ough
the delivery port(s). [00152] In addition to the active ingredient(s), the
core of the osnotic device optionally includes an osnotic agent, which
creates a driving force for transport of water fromthe environnent of use

into the lmcﬁn%(aipomﬁe dl%yéareaer@}@cﬁé a5 aQfib RS HRlddCle RESNStehS. PRIFFzSel | abl e
hydI‘OphI|I1CP ners, which are also referred to as "osnopol yners" and
ude

" hydr ogelige St esptoblimedto - Boss|dissloned inJEY Gish NS O PP REN 87465 20s ot i ¢
agents | %@7‘%@99 s 535 & MLgeki g1 3180t Q12011 OB 195‘36\'56?‘&2 8@@8 aggylic

pol ymers, ysaccharides such 'as cal ¢ci um al gi nate | ene oxi de
(PEO), p(ﬁl Qﬁ@@ﬁ?l@% 5§ty 15, 30PEG) 72,3601 P02 éﬁ@ @1@6659 é‘FﬂP@)d

pol y(2- h)gdf sethyl methacrylate), poly(acrylic) acid, poly(methacrylie)
aci d, polyvi hyl pyrrolidone (PVP), crosslinked PVP, pol yvi nyl al cohol (PVA),
PVA/ PVP copol nmers, PVA/ PVP copol yners with hydrophobi c nononers such as
met hyl yfﬁtee and vinyl acetate, hydrophilic pol yurethanes containing
| ar ge PEO bI ocks, sodium croscarnel | ose, carrageenan, hydroxyet hyl

cel lul os ?Oélﬁﬁﬁm hindh@ X MBERRYA:, 5:8ilidd Q8 hdkda ) tresﬂi)ﬁ rRX)RAAPY} et hyl

cellul ose (HP car boxynet hyl cel [ ul ose (CMO) car boxyet hyl, cellul ose
(CEQ), s @meb@naamgﬁnwf BT MPEARSIY B I{isrdegy disgasi ror C&m%aaﬁsog@rﬁfi wihd sodi um

starch - : C7C7R3' 1n§@l1 S]g;ézx%yﬂ &J Qésaatdﬁnmgtgg#ﬁ§lhe-mﬁeatahﬁé} el%llﬁsdﬁ Qiffeccc}ﬁ@Dt 1c

agents i s osnogen whi ch are capabl e bi'ng wat to affect an
osnoti c pregsint e competindmrovatsd bewing he . baempand of Farmeladuinelodingmg coat i ng.

Sui tabl e eﬁmg%f‘% Mt%%e%q%nm}?%ﬁlﬁormg&&re o?o?%o&%haét&@&ﬂ&?' afi@hdrSer SUCh as

nagnesi um sultate nagnesi um ¢ [ cium chloride ium ehior i de,
l'i t hi um ehhigturdd,twp ot assi tarwsers fhateef; Op@phtéssliawutiqzﬂhlaapdwtabb salg odivatm

carbonat g ;300  UMAH flkeSr. thoh{ BNl FhSeunRRL AR St MnOhbEE:

embodiment, the subject is a human.

[00168] In another embodiments, provided is a method of treating, preventing, or
ameliorating one or more symptoms of a disorder, disease, or condition responsive to the
modulation of CCR3 activity in a subject, comprising administering to the subject a
therapeutically effective amount of a compound provided herein, e.g., a compound of
Formula I, including an enantiomer, a mixture of enantiomers, a mixture of two or more
diastereomers, a tautomer, or a mixture of two or more tautomers thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof. In one embodiment,

the subject is a mammal. In another embodiment, the subject is a human.

[00169] In yet another embodiment, provided is a method of treating, preventing, or
ameliorating one or more symptoms of a disorder, disease, or condition mediated by a CCR3
receptor in a subject, comprising administering to the subject a therapeutically effective
amount of a compound provided herein, e.g., a compound of Formula I, including an
enantiomer, a mixture of enantiomers, a mixture of two or more diastereomers, a tautomer, or
a mixture of two or more tautomers thereof; or a pharmaceutically acceptable salt, solvate,
hydrate, or prodrug thereof. In one embodiment, the subject is a mammal. In another

embodiment, the subject is a human.
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and sodium sul fate; sugars, such as dextrose, fructose, glucose, inositol,
| act ose, maltose, mannitol, raffinose, sorbitol, sucrose, trehal ose, and
xylitol; woganie3mei ds, such as ascorbic acid, benzoic a&cirdiS26iomerssz aci d,
citric acid, nmaleic acid, sebacic acid, sorbic acid, adipic acid, edetic
acid, glutamc acid, p-toluenesulfonic acid, succinic acid, and tartaric
acid; urea; and m xtures thereof. [00154] Gsnotic agents of different

di ssol utijgm7pat es 3R, Ql%m%mh&saﬁﬂerﬁ,gnmaédq@mﬁ@thh@%rrt@m@l MretdW@n@ ki ve

ingredient(s) is initially delivered fromthe dosage form For exanple,
anor phougMsligfalizg ons(9¢ MOESSYMRMINOGEERL Porfjnopll-fe5ped @ppferadisqagescondiiyn Ban be
used to F&rsﬁl‘!jh&?cofnﬁa%"sﬁ% a&lﬁinisge%{h% (L ikt Qﬁleifab&ﬁitcalﬁpéffé'céveoim(%ﬁﬁ%f% to

pronptly produce the desire erapeutic effect, and gradually and
cont i nualchyppewidgasededherctie e.ge mapmpavgd ahBernula loingkyiling ah pnanhemelesi red | evel

of ther al%%&%%{ eCof%EaI}%&QRyi ARL LG oFJ\Jo)eo‘}Hno?é’ &%st«?r@o;gé%,%’lﬂﬁ BEE OffixRfre b B 1 1

this case, e active Ihgredient(s) is released at such a rate to repl ace
t he anopunwo of mpirearatéry theientjoed peammagreticily laczedblandt, exleatethgdrate @0155] The
core can also include a wi.de. variety, of .ot her excipients and carriers as
descr i bed HEp eyt EaR ISt o e 04 B o Py Rl S PR e
pronot e stlgbdtlid 4 yunen. pr ocessi ng. [ 00156] Materials useful in formng the
sem per nmeabl e nenbrane i nclude various grades of acrylics, vinyls, ethers,

pol yam d | yest er | sic .der.jvatj a r - per neabl e
Bnd wat er002b1 bl féleyﬁfanﬁﬁ‘egffg‘?"%ﬁ%“g’l r@“?%l lge%%ﬁ{h\égl?;?g%géngaﬁgrgv%@ég’é)ﬁti ble to
bei ng r endetiedtingdneror imosodyuiploemshyf a bhephit-adlated disrddrj dseases ocdvndision in a
crosslinking. Exanples. of.suitable, pol rs useful.in form t he coating,
ot ude sPAS BRSNS fuBrislrk oL GRS TREPR B RLL el N BLR oot ac o (A
cel | ul oseonpacdipaivededteteinlk.gs e compandbaF@muGA, Pcoping aatenticadd al ose
nitrate, cellul ose acetate.butyFate &fAB., CA ethyl carbamate, CAP, CA

met hyl  cAPBYFed! SPANERMET L MHAYTE OF i qrioss o aeminy A pyioRas P BYed) | ca

di met hyl awb opacettait@nerChereof; or a pharmaceutically acceptable salt, solvate, hydrate, or

prodrug thereof. In one embodiment, the subject is a mammal. In another embodiment, the

subject is a human.

[00172] In yet another embodiment, provided is a method for treating, preventing, or
ameliorating one or more symptoms of a mast cell-related disorder, disease, or condition in a
subject, comprising administering to a subject a therapeutically effective amount of a
compound provided herein, e.g., a compound of Formula I, including an enantiomer, a
mixture of enantiomers, a mixture of two or more diastereomers, a tautomer, or a mixture of
two or more tautomers thereof; or a pharmaceutically acceptable salt, solvate, hydrate, or
prodrug thereof. In one embodiment, the subject is a mammal. In another embodiment, the

subject is a human.

[00173] In yet another embodiment, provided is a method for treating, preventing, or
ameliorating one or more symptoms of an inflammatory disease in a subject, comprising
administering to the subject a therapeutically effective amount of a compound provided
herein, e.g., a compound of Formula I, including an enantiomer, a mixture of enantiomers, a
mixture of two or more diastereomers, a tautomer, or a mixture of two or more tautomers
thereof; or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof. In one

embodiment, the subject is a mammal. In another embodiment, the subject is a human,
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et hyl carbonate, CA chloroacetate, CA ethyl oxalate, CA nethyl sulfonate,
CA butyl - 78 - SDI-13262vl sul fonate, CA p-toluene sul fonate, agar acetate,
anyl ose twpaomws®s) beta gl ucan acetate, beta gl ucan tripatatsat1e/031833
acet al dehyde di nethyl acetate, triacetate of |ocust bean gum hydroxyl ated
et hyl ene-vi nyl acetate, EC, PEG PPG PEG PPG copol yners, PVP, HEC, HPC
cMC, CMEC, HPMC, HPMCP, HPMCAS, HPMCAT, poly(acrylic) acids and esters and

pol y- (mgphagr yl i crhabif®@udeRSd 6F SHnditidn CRRARYENRIIS édﬂﬁioﬁ‘ﬁlf prowifi@f ch,
dextran, dextrin, chitosan, collagen gel atin, polyal kenes, polyethers

pol ysul f dEE, esopyenpand of Foratsl, inslyllipg py pegnigmenyy Mjxspigyl calipEws, a
pol yvi ny'm&ﬁ}eeéfﬁwéBfim&te*a‘?a[séreoﬁl%k% BlioRX &3 2 rrf'%{lgre%\f &L thre VRS Rers [ 00157]

Sem per neabl e nenbrane can al so be a hydrophobi ¢ m croporous nembrane,
wher ei n ttlirpéeqﬁmre@hatmccwb@tyaa@mpaabﬂwsaft; SOIV@,\@ lwdtréhe ar gredrugnlerept anelade, wet t ed by

t he aque r. in US
pat. o, "Bl B FIRGRIRR R QiR WRLRL, WRRRe SRl SR e ar e
typicalIwnébnmosmdnowchydkophobbdmpmhywmnsasmdh@aﬁmgoﬁyakkemmg,

polyethyl n traflu yl lic acid
derivat i Vgergieﬁgﬁoyﬁﬁgﬁé@ (1ncf?1fhn Onésgase an {heﬁgg and dstorc): oglls g%ﬁyyst yrenes,
ponV|nyhmhmhndesbowdkMMmmyhmmﬁn@g@khmsﬂﬂemepﬁkymwmgﬂm&skemsmﬂnd et hers,

nat ur al nd s ) 58] .The del jver on the
e por midsTEc (g R A5 b RS Rt g By e A b aser
drilling 1ndn&1nilg/@hyiatnmréc(zaa)la @@Iplcaieﬁﬁhulﬁe dllefgre@niatt c&trﬁ&lltlb,yllr@d’aﬁs,l wmnl of a plug
of water-sol ubl e terial or by ruptu of a th| t he
nenbraneCBW%?méﬁmﬂﬁ@%ﬁPﬁﬁFgﬂg&W“i BV%£$@? Wmh@ﬂ? %ﬁ?&éﬁb Voorts can
be for negn@etidnNghcCaal i1, Ph@6@ESparadBalichiahdi@s p@ﬁaogaés ar&ymtecwsqupmerrbr ane

coatings of the type disclosed in U S. Pat. Nos. 612, 059 and 5, 698, 220.
[00159] TFREhquEosHs: Anpsimagnd fonairaiery pllasic dijeasas: é}ﬂ“@?)g lgeEsMaand t he

rel ease ratBis€Aduced asthma, allergic rhinitis, otitis media, allergic conjunctivitis,
hypersensitivity lung diseases, and chronic obstructive pulmonary disease; (6) autoimmune
diseases, including arthritis (including rheumatoid and psoriatic), systemic lupus
erythematosus, type I diabetes, myasthenia gravis, multiple sclerosis, Graves' disease, and
glomerulonephritis; (7) graft rejection (including allograft rejection and graft-v-host disease),
e.g., skin graft rejection, solid organ transplant rejection, bone marrow transplant rejection;
(8) fever; (9) cardiovascular disorders, including acute heart failure, hypotension,
hypertension, angina pectoris, myocardial infarction, cardiomyopathy, congestive heart
failure, atherosclerosis, coronary artery disease, restenosis, and vascular stenosis; (10)
cerebrovascular disorders, including traumatic brain injury, stroke, ischemic reperfusion
injury and aneurysm; (11) cancers of the breast, skin, prostate, cervix, uterus, ovary, testes,
bladder, lung, liver, larynx, oral cavity, colon and gastrointestinal tract (e.g., esophagus,
stomach, pancreas), brain, thyroid, blood, and lymphatic system; (12) fibrosis, connective
tissue disease, and sarcoidosis, (13) genital and reproductive conditions, including erectile
dysfunction; (14) gastrointestinal disorders, including gastritis, ulcers, nausea, pancreatitis,
and vomiting; (15) neurologic disorders, including Alzheimer's disease; (16) sleep disorders,
including insomnia, narcolepsy, sleep apnea syndrome, and Pickwick Syndrome; (17) pain;
(18) renal disorders; (19) ocular disorders, including glaucoma,; and (20) infectious diseases,

including HIV.
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substantially by nodul ated via the thickness and porosity of the

sem per neabl e nenbrane, the conposition of the core, and the nunber, size,
and posi tworronf12896@ del i very ports. [00160] The phar macedriusad100818p®si ti ons
in an osnotic controlled-rel ease dosage form can further conprise

addi ti onal conventional excipients or carriers as described herein to
pronote performance or processing of the fornulation. [00161] The osnotic

control | ggoirre| eas eInQ@ﬁﬁQ@mE&ﬁﬁEnt@% aﬁorwraﬁ@a@do@&ﬁ@meﬁ RGelbQeLLRM R | ONnal
net hods and techni ques known to those skilled in the art (see, Rem ngton:

The Sci efE@PgABPITNG Ot a%@%ﬁllmaﬂﬁh@y exegise aldueséﬁﬁth@a aHgreBakiits, . Control | ed

Rel ease Jp%l%ﬁl’l aﬁﬁlergic I%Jn'm %a%aﬂlle@o rhgitﬁgat%gﬂlzrﬂﬁﬁﬁytc ot I ndustri al
Phar macy 2000, 26, 695-708; Verma et - SDI -13262vlial, J. Controlled

Rel ease MBEZSGHV@VI_WZ chxact dfr@@mszponjmm@@mﬁ aﬂlngMnWﬁtSSGOStm@Ehibhar maceut i cal
conposi t 'b%h%hlv\;]fﬁ{%cfj rg;e%r SsfhoRifc éa‘g{rg%lte%tuﬁqnﬁa?nlﬁ‘m}y%%n%f Qb & 1c81at%se

dosage form ri Sés an asymmetri Cc osnot rane that coats a
core conppligs, Agphnkdiseast mretqcmtgmedhwmtlglé)ynelmheosm@rmq)hammﬁbumtmal I y
accept abl e _exci pi ent

2005/ 17015 A RuATP Lt 1 FPEh TRy Roeign ey A DR A

accor di nguinonagniienade, Olmak- Sltmlﬁdseyztsirmm sinegitif) bapoplslik okemib, a:hrdno:smmlma,l led in
the art, .including direct co ressi o ation ranul.ation,
and & df PUEa ek e fERL e el (et Sl vE Ay Ry Srten

phar maceutthe@d, rieonpoRi drih€iis pporduc aeiditi emaioseadr@rifiar mnul at ed as ESC

control | ed-rel ease dosage form whi ch corrpri ses an osnotic rrenbrane t hat

coats a onpr th ctl v dr oxyl et h
o ot osdBGe6 ot rnXeRfinpiBeREi Y B TR b Rel BRGNS ers. 3
Mul ti par tiildhud:cazisem@oﬁlldrgib HelduRato@mHﬁz&Ms %&n[d)%ilﬁle{khva' phlenphay daesetdrcal

conpositiﬁ provi ded. herein in a nodified rel ease
allergic conjunctivitis.

[00177] Depending on the disorder, disease, or condition to be treated, and the
subject’s condition, the compounds or pharmaceutical compositions provided herein can be
administered by oral, parenteral (e.g., intramuscular, intraperitoneal, intravenous, ICV,
intracistemal injection or infusion, subcutaneous injection, or implant), inhalation, nasal,
vaginal, rectal, sublingual, or topical (e.g., transdermal or local) routes of administration and
can be formulated, alone or together, in suitable dosage unit with pharmaceutically acceptable
excipients, carriers, adjuvants, and vehicles appropriate for each route of administration.

Also provided is administration of the compounds or pharmaceutical compositions provided
herein in a depot formulation, in which the active ingredient is released over a predefined

time period.

[00178] In the treatment, prevention, or amelioration of one or more symptoms of
asthma, allergic rhinitis, eczema, psoriasis, atopic dermatitis, fever, sepsis, systemic lupus
erythematosus, diabetes, rheumatoid arthritis, multiple sclerosis, atherosclerosis, transplant
rejection, inflammatory bowel disease, cancer, or other conditions, disorders or diseases
associated with a CCR3 receptor, an appropriate dosage level generally is ranging from about
0.001 to 100 mg per kg subject body weight per day (mg/kg per day), from about 0.01 to
about 75 mg/kg per day, from about 0.1 to about 50 mg/kg per day, from about 0.5 to about
25 mg/kg per day, or from about 1 to about 20 mg/kg per day, which can be administered in

single or multiple doses. Within this range, the dosage can be ranging from about 0.005 to
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dosage formcan be fabricated as a nultiparticulate controlled rel ease
devi ce, which conprises a nultiplicity of particles, granules, or pellets,
rangi ng fwormsbsd6010 nmto about 3 mm about 50 nmto &bEPWIS2@0H531883 OF
fromabout 100 mmto about 1mmin dianmeter. Such nmultiparticul ates can be
made by the processes known to those skilled in the art, including wet-and
dry-granul ation, extrusion/spheronization, roller-conpaction,

nel t - conggalciong, fr@tﬁ Qb&y 056)9 rt@-éfooﬁp@-g | R 2860.6 F HRut 336 Gron{ SHouCKRMBOR
Mul tiparticulate O al ﬁbDe ivery; Marcel Dekker: 1994; and

Phar maceu®i e apat || & abpyt ﬁrfr@éﬁmtégg/abowhﬂb@gk@émv Im@ggn [ 00165] O her
exci pi enteﬁlbeﬁmféﬂtrs th@&&agéle&’e@%%ﬁ%@xggdf &ﬁ%ﬁdlﬁo‘é@f‘toba%o@ 1%?%91@%} Ha} he

phar maceut 1 cal COprOSI ttons to a processi ng ormn
mul ti par tceah emeedimdiie theedogdgeilevgl lpaarntgmglf@sn dwnt Q %maébu,téé mgélfgner tute the

mul ti part materi al s,
such as é%?%#@%gﬂgﬁyﬁﬁgé%’dgg’rg§$§$?$§ﬁ%9¥ Bﬂﬁ#@?ﬂb&Fggﬁgﬁ%g%yners. The
nultlparKhwuhmtegncmhmbmeMuHMhhm%ﬁﬂ@@éssawuaﬁﬂml@aps@ﬁe)@muaﬁhabkgt 4.

Tar get ed el vt Yo Q04G0hinHE. RRALIBERULTCAN, GORAShL N3 WRLPY) e ner el n
can al so e Pornii ated 10 be ta af'ed P cufarteisdus v e eétor or
ot her ar gar &fy. t he body of t he subject to be treated, - 80 -

SDI - 13262vl i ncl uding |iposone-, reseal ed erythrocyte-, and antibody-based

in U s M Roe EYIREEs IR ol BN Ga0 Y gl Sl i MIRRGE) S0°CC
6, 131, 570 fGPLRE:5 e FEmOFLAMES rorfaifi6 [r0B2Ho . 1048 aBA6: 1,000 0RAS RSictive
6,004, 534; 5.985 307; 5 972 366 5900, 2 and

S 200, o Anere A m B DR 1 genes, S0 AR A 18 dhouCaol BenPRET ANC

of treat iahgyt 5pydbvartsi ahgnt M0, stvel 150¢ ﬂdourm)OQMuoISOnwoat oo nan0piboat

di sor der ’508,i a%gl?i%%() a%out%ga da E)lllt%la() al%out(‘9|08t - g about 1 000 mg of the active ingredient
for the symptomatic adjustment of the dosage to the patient to be treated. The pharmaceutical
compositions can be administered on a regimen of 1 to 4 times per day, including once,

twice, three times, and four times per day.

[00180] It will be understood, however, that the specific dose level and frequency of
dosage for any particular patient can be varied and will depend upon a variety of factors
including the activity of the specific compound employed, the metabolic stability and length
of action of that compound, the age, body weight, general health, sex, diet, mode and time of
administration, rate of excretion, drug combination, the severity of the particular condition,

and the host undergoing therapy.

[00181] Also provided herein are methods of modulating CCR3 activity, comprising
contacting a CCR3 receptor with a compound provided herein, e.g., a compound of Formula
I, including an enantiomer, a mixture of enantiomers, a mixture of two or more
diastereomers, a tautomer, or a mixture of two or more tautomers thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prodrug thereof. In one embodiment,

the CCR3 receptor is expressed by a cell.

[00182] The compounds provided herein, e.g., a compound of Formula I, including an
enantiomer, a mixture of enantiomers, a mixture of two or more diastereomers, a tautomer, or

a mixture of two or more tautomers thereof; or a pharmaceutically acceptable salt, solvate,
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CCR3 in a subject, which conprises admnistering to the subject a
therapeutically effective anmount of a conpound provided herein, e.g., a.
conpound w0 26ovirBdea |1, i ncludi ng an enantioner, a m xtuPeTafS2@nastssdMers, a
m xture of two or nore diastereoners, a tautonmer, or a mxture of two or
nore tautoners thereof; or a pharmaceutically acceptable salt, solvate,
hydrate, or prodrug thereof. In one enbodinent, the subject is a mammal. In

anot her eghai m&dnég theredt BhLAlo BeombHTB usel BLERInalibn RNRLIEY agBRBOdi Nent s,
provided is a nethod of treating, preventing, or aneliorating one or nore

synpt ons UsFUln diedEadrant, PEvERBSeor agiclieistien ¢fiodn of BeEHBPYEIS Pbthehe nodul at i on
of CCR3 Qdohdéhst ¥isdalesBortiRhiGGis foCORPH the LHdpAAM fibHhES hdddn bR bt SUb) ect a
therapeutically effective amount of a conpound provided herein, e.g., a.
conpound efludheg asthing, allergindiinids, aerenm. rsnaris aapic demnatiix feves safsiseyyaemioners, a

mxture gf, L \é@th%ﬁa{ggﬁsedﬂi)(gést Rl ERMB % th Aid ﬁ’l‘ﬁ{lt deter@s P&joggi U5, of two or
nore tautoners thereof; or a pharnaceutica accept abl e séﬁt, sol vat e,
hydr at e, tansphanodyaggor, dtagwiatory howel eliseasb odinerennfectidue dsedsgeend thgsea mamal . | n

anot her en&lo%igrrent t.he subject is a human. [00169] In yet another

enbodi mekt, ProVI ¢ %%Iabloge'a met hod of treating, preventing, or aneliorating

one or nore synptons of a disorder, disease, or condition nmediated by a
CCR3 recdf@Idp] i n alngeitjpie embodmns.itls qogpadids preyvider ihaggintan bheorghiigdect a

t her apeutj.cal | ffecti. f . . [.QVj [ e.g., a
conpound ‘o aqgg)%ﬁu%l&aes efr&l}{aﬁél?%g%ﬁégwglﬁl t@en%ﬁtrlrr?: g}rér@l%,’ Q%{%}rﬁ lilﬁ %’rdggé gg?\ugnti oners, a
m Xt ur e oficldding, eldos@nee, Htdaheaiseonybesmethadoad) tdomcortiorstegongiaxttatee of two or

nore taut rs thereof: or a pharnaceyt.ical | ccepta sal.t . sol vate,
yarat o, BhasrangeeeSor® CAELTERE R e ARERE Elhfedfilacd® e 1
anot her elhaoditiveere, addngastibjlest is a human. - 8 1 - SDI-13262vI[00170] In
yet anot her enbodi nent, provided is a nethod for treating, preventing, or

[00184] In certain embodiments, the compounds provided herein can be combined
with one or more antibacterial agents known in the art, including, but not limited to the group
including amikacin, amoxicillin, ampicillin, arsphenamine, azithromycin, aztreonam,
azlocillin, bacitracin, carbenicillin, cefaclor, cefadroxil, cefamandole, cefazolin, cephalexin,
cefdinir, cefditorin, cefepime, cefixime, cefoperazone, cefotaxime, cefoxitin, cefpodoxime,
cefprozil, ceftazidime, ceftibuten, ceftizoxime, ceftriaxone, cefuroxime, chloramphenicol,
cilastin, ciprofloxacin, clarithromycin, clindamycin, cloxacillin, colistin, dalfopristin,
demeclocycline, dicloxacillin, dirithromycin, doxycycline, erythromycin, enrofloxacin,
ertepenem, ethambutol, flucloxacillin, fosfomycin, furazolidone, gatifloxacin, geldanamycin,
gentamicin, herbimycin, imipenem, isoniazid, kanamycin, levofloxacin, linezolid,
lomefloxacin, loracarbef, mafenide, moxifloxacin, meropenem, metronidazole, mezlocillin,
minocycline, mupirocin, nafcillin, neomycin, netilmicin, nitrofurantoin, norfloxacin,
ofloxacin, oxytetracycline, penicillin, piperacillin, platensimycin, polymyxin B, prontocil,
pyrazinamide, quinupristine, rifampin, roxithromycin, spectinomycin, streptomycin,
sulfacetamide, sulfamethizole, sulfamethoxazole, teicoplanin, telithromycin, tetracycline,

ticarcillin, tobramycin, trimethoprim, troleandomycin, trovafloxacin, and vancomycin,

[00185] In certain embodiments, the compounds provided herein can be combined
with one or more antifungal agents known in the art, including, but not limited to the group
including amorolfine, amphotericin B, anidulafungin, bifonazole, butenafine, butoconazole,

caspofungin, ciclopirox, clotrimazole, econazole, fenticonazole, filipin, fluconazole,
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aneliorating one or nore synptons of an eosinophil-rel ated disorder,

di sease, or condition in a subject, conprising admnistering to the subject
a t her apewbi2osl12yveef f ecti ve anmount of a compound provi dedThse@on3ises g., a
conpound of Forrmula I, including an enantioner, a mxture of enantioners, a
m xture of two or nore diastereoners, a tautonmer, or a mxture of two or
nore tautoners thereof; or a pharnaceutically acceptable salt, solvate,

hydrat e, QkoflQdliH8ohRNE REtoconBoRN B eIReH, MEdhazold)BarBHR, 8%hmign,2a mammal . I'n
anot her enbodi nent, the subject is a human. [00171] In yet another

enbodi medystaisl e¥ycaRAOlesTaRUGHB Rt PPs@eonp R FinHgLding pasipeenarelgy sulspnagdied i or at i ng

one or NMLENSHPLATRaBle, BoRASRRN AT Bk &l8Ge di SOrder, disease, or condition
in a subject, conprising admnistering to a subject, a therapeutically

effective amount of a conpound provided herein, e.g., a conpound of Fornula
I, includ?Ngohn enkrteityprembodimants.th omppurdh REVIdsABEISIN 40 he eifieedof two or

nor e di as}igf e TPhSre @il ABHIANEknowd in e BreX ¥n€fu@ingfbuttﬂ@t 10%itedRE fhe LAFHOMEr S
thereof; or a pharmaceutically acceptable saltf, solvate, hydrate, or

prodrug tikdydiegf acenqgoynarok pgaEhap it valipuden, dappdias fopdaparinyg faRhIin.| n anot her
enbodi ”e%eniﬁcﬁ&lesﬁg zﬁfnt aﬁ&iﬁeﬂwﬂ. [00172] In yet another enbodi nent,
05 o ng,

provided’is a net r treat preventing, or aneliorating one or nore
synptonms of a mast cell-rel ated disorder, disease, or conditionin a
subj ect, (@YY si nlf catizm ambedimpnigy tpeocompepsls @eavidgd hpeinegga be Feabingd ef f ect i ve

amount Ofy;@ @ %P&Hfé"ch&hl%\ﬁg@l&%ﬁa%% fhe aff; idcludi %9{%? HRke@lo ROEBYy @ I,

i ncl udi ng an enanti oner, m xture of enantiomers, a mxture of two or nore
di ast er eamdyding snistraplassneeteplast, (& Anfabdplase agsivasenstrentokiease ereoteplater andt her eof ;

or a pharppeeutically acceptable salt, solvate, hydrate, or prodrug

t hereof. 1n one enbodinent, the subject is a manmal. | n anot her enbodi nment,
the subject is a human. [00173] In yet another enbodinent, provided is a
met hod f d¥0l88kat i n@peﬁqti@g@h@dimgr}ts,élpe compounds provided herein can be combined

with one or more non-steroidal anti-inflammatory agents known in the art, including, but not
limited to, aceclofenac, acemetacin, amoxiprin, aspirin, azapropazone, benorilate, bromfenac,
carprofen, celecoxib, choline magnesium salicylate, diclofenac, diflunisal, etodolac,
etoricoxib, faislamine, fenbufen, fenoprofen, flurbiprofen, ibuprofen, indometacin,
ketoprofen, ketorolac, lornoxicam, loxoprofen, lumiracoxib, meclofenamic acid, mefenamic
acid, meloxicam, metamizole, methyl salicylate, magnesium salicylate, nabumetone,
naproxen, nimesulide, oxyphenbutazone, parecoxib, phenylbutazone, piroxicam, salicyl

salicylate, sulindac, sulfinpyrazone, suprofen, tenoxicam, tiaprofenic acid, and tolmetin,

[00189] In certain embodiments, the compounds provided herein can be combined
with one or more antiplatelet agents known in the art, including, but not limited to,

abciximab, cilostazol, clopidogrel, dipyridamole, ticlopidine, and tirofibin.

[00190] The compounds provided herein can also be administered in combination with
other classes of compounds, including, but not limited to, (1) alpha-adrenergic agents; (2)
antiarrhythmic agents; (3) anti-atherosclerotic agents, such as ACAT inhibitors; (4)
antibiotics, such as anthracyclines, bleomycins, mitomycin, dactinomycin, and plicamycin;
(5) anticancer agents and cytotoxic agents, e.g., alkylating agents, such as nitrogen mustards,
alkyl sulfonates, nitrosoureas, ethylenimines, and triazenes; (6) anticoagulants, such as
acenocoumarol, argatroban, bivalirudin, lepirudin, fondaparinux, heparin, phenindione,

warfarin, and ximelagatran; (7) anti-diabetic agents, such as biguanides (e.g., metformin),
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aneliorating one or nore synptons of an inflanmmatory di sease in a subject,
conprising admnistering to the subject a therapeutically effective anount
of a conpwondioprsesbded herein, e.g. , a conpound of For raraskgioioasBudi ng an
enantiomer, a mxture of enantioners, a mxture of two or nore

di astereoners, a tautoner, or a mxture of two or nore tautoners thereof;
or a pharmaceutically acceptable salt, solvate, hydrate, or prodrug

t hereof . JhRoQdRe ﬁmh%fsrt@@t aca&ttyge Sfﬁ@m&l@tmé ualdm@};ﬂlrepalgm@éa%ﬁ@ﬁylﬁeagodI nent,

t he subj ect is a human. - DI - 13262y The di sorders, diseases,
or condi t¢ éngllftl‘ﬂ%‘a@ea@%u%et Wdéhmﬂﬂﬁbﬁﬂﬂl(}bﬁ]@%l@l@ﬁ (her@pghtazangg, | a corrpound

of For W'r@s@htaioﬁ& 'aH@bBth%n@)nQrYHPI‘NE @armﬂa H%(?fﬁs\?!;r %)Qﬁufﬁﬂga'i‘&geﬂ@eéu%h a@ M Xture

of two or nbre diastereoners, a tautomer m xture of two or nore
t aut oner §mhéﬁ@@ﬁmpwe@1mﬂ@tﬂrﬁa@émgm blt%%ﬂd@d?@@p@tmeeb@mmﬂogol vate, hydrate,

or prodr i gsp‘bﬁl% So&clo gq%' glg&ma%'l% &B&Z&Qtfeﬁt}]c%}%gggﬁgp&%( ofa)bikammat ory or

allergic di sea I'ng system ¢ ahaphy ypersensitivity
di sorder 3§ocata@@ﬁotrat®nmlq, k¢tsc;0naw0ﬂq, omalﬁal,gudmi;g)nazIOIIGenq‘tiﬁsq, natammm, sting

al l ergi es, food aIIergl es |nc udi n ac disease and.th |Ikel% and

statin, conaz, Tavu nazo osa zole r1m0(:1d1n se aco azole ulc n
mastocyto 18 D) PIamatory 1 sedses’ Gdithg > Crshie™di sease,

ul cerati \lﬁbm@ﬂmet tesconadok, hO(S)naza)ltdaIEh\toﬁm)Italzde (()Be)numnmiatdnes,,e gamdnBehcet S
sis and i mat or.y. der nat oses, i ncludin derrratl tis,

syndromne;  (4) ,psor

eczemn, At 3()%% 4l agfe P‘,ﬂé{“{f{a {oLY aggs Sruﬁ o BCCS?‘R{%EQ(C HEMFERED FUOX TP PR a, viral
IV o R et on bt ot e e ot e baraet ol cut aneous

pat hol ogRIaéCéOfe%f‘l‘iu‘s hﬁql%?ﬁé’BlﬁlQlaF L?b‘ﬁ?o’é‘i’yfgﬁ% g’BE‘Ife‘( §3‘B8@?Wréurgf?ﬂo Fspiratory

al | er gi c islipp&as dsionieReinUbtdtgorah, Ikelog &, RidAE@m, RX6pr6fes Suinitisgdd ast hma,
allergic rhinitis, otitis nedia, allergic conjunctivitis, hypersensitivity
| ung di s@asiatenamitacidy pPsisnamiseidy peloxigan Mtw%wﬁhﬂéé}wiaw BRLREUE mrune

di seases glidykd! divvehent Maplokn, ﬁinﬁlﬁhm{é' &Qqéﬁé}@uﬁ%nel Fhr@0db AsHeR y18th e,

systenic | upus erythematosus, etes asthenia gravis, multiple
scl er osi g)lroge:gg,esg cydpadigglate, suamijac sulﬁnpyrazone suprofen tenoxicam, tiaprofenic acid,

and tolmetin; (10) antimetabolites, such as folate antagonists, purine analogues, and
pyrimidine analogues; (11) anti-platelet agents, such as GPIIb/IIIa blockers (e.g., abciximab,
eptifibatide, and tirofiban), P2Y(AC) antagonists (e.g., clopidogrel, ticlopidine and CS-747),
cilostazol, dipyridamole, and aspirin; (12) antiproliferatives, such as methotrexate, FK506
(tacrolimus), and mycophenolate mofetil; (13) anti-TNF antibodies or soluble TNF receptor,
such as etanercept, rapamycin, and leflunimide; (14) aP2 inhibitors; (15) beta-adrenergic
agents, such as carvedilol and metoprolol; (16) bile acid sequestrants, such as questran; (17)
calcium channel blockers, such as amlodipine besylate; (18) chemotherapeutic agents; (19)
cyclooxygenase-2 (COX-2) inhibitors, such as celecoxib and rofecoxib; (20) cyclosporins;
(21) cytotoxic drugs, such as azathioprine and cyclophosphamide; (22) diuretics, such as
chlorothiazide, hydrochlorothiazide, flumethiazide, hydroflumethiazide,
bendroflumethiazide, methylchlorothiazide, trichloromethiazide, polythiazide, benzothiazide,
ethacrynic acid, ticrynafen, chlorthalidone, furosenide, muzolimine, bumetanide, triamterene,
amiloride, and spironolactone; (23) endothelin converting enzyme (ECE) inhibitors, such as
phosphoramidon; (24) enzymes, such as [.-asparaginase; (25) Factor VIla Inhibitors and
Factor Xa Inhibitors; (26) farnesyl-protein transferase inhibitors; (27) fibrates; (28) growth
factor inhibitors, such as modulators of PDGF activity; (29) growth hormone secretagogues;
(30) HMG CoA reductase inhibitors, such as pravastatin, lovastatin, atorvastatin, simvastatin,
NK-104 (a.k.a. itavastatin, nisvastatin, or nisbastatin), and ZD-4522 (also known as
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gl onerul onephritis; (7) graft rejection (including allograft rejection and
graft-v-host disease), e.g., skin graft rejection, solid organ transpl ant
rej ecti orwokorver2emor ow transpl ant rejection; (8) fever; PCI)USecan@Bsascul ar
di sorders, including acute heart failure, hypotension, hypertension, angina
pectoris, mnmyocardial infarction, cardi omyopathy, congestive heart failure,
at heroscl erosis, coronary artery di sease, restenosis, and vascul ar

st enosi Smo&%lfmatﬁezﬁﬁlﬁﬁ@ﬁ(@%f:Hlsﬁfauﬁ‘] S RIopdpiahdinp) mﬁ@%@t@g brain injury,
stroke, ischem c reperfusion injury and aneurysm (11) cancers of the

breast, dRMPONAPRISEIP e ascBYoPPAlicaidselegs corgyaney cstaggnsédlicsogrider , | ung,
liver, |apyQ ens}aﬁt%dﬁ)g&{st lyrogééﬁhso B PR ARS ﬁd?fn@ﬁ@r%‘iéaﬂﬂﬁ h&rﬁﬁ;ﬁé {e g.

esophagus stomach, pancreaS), brain, thyroid, blood, and ynphatlc system
(12) fi brapgienists entheaieptids mtgtsu&ms@a@@lpp@ﬁ@n@a@ébtm@@iogprtlmg) genital and

reproduc tréc\é?tloﬁ %ngg iR nsjfgll; hsns% rHﬁt}lgbgo 8§ {;i}ssl!ergn% s(f3 Mf'rﬁ}clro(?ﬁﬁule(&i&%tor

gastroi ntes I sor tritrs, cers, nausea,
pancr eat |ag¢r3§, smhdts vaﬂmascmlgl,s (Si}il)rllcnﬁuhtldﬁ gghilezigy @antdaslush asimacitaxdl, ng

A 2hel e Sl pSRRsLARl 2B BRGNS I8 IRATRl Spf o' ePeY
d|sordersmn@ﬁﬁ§mﬂmwhaDEdHSﬂnmﬁnsauamﬂbuﬁmngn@PBHdbmhmnommdg(Qmwmﬁmfectious

di 13262 0175 t nmbodi t
Che o3P oo naaPil. 4R Doty o aPgl s REREY b e e f?éJg?:)Bpeco(r)ls: sting

of ast hl’f&p1padid1ﬁ$/mjt@x1®hlﬁtl’liﬁxan€9§$4(}) ipEeeldt ACtaael asu‘oh(m,F) ahtla@"ng;tsc @hinitis,

perennial allergic rhinitis, asonal aller r hi c dernatltls
contact MNAYBPRE @pWFWWV?Hm ﬁié 2ﬁ8¥ﬂ%Yq§?gmﬁE g %Wﬁ? gﬁ al lergic

conj unct ipsiabdigm cmwm@a{yrd (@) pfeﬁﬂclhbtteinslganimgt 1@ﬂnbﬁ<§r§1l (885),pr&eigityoad | i c
gastroenteriti mrat ory bowel disease, ulcerative colitis, Crohn's

di sease, kHﬁ‘é‘?’@E';l?tt‘léf; é>) Iﬁ%érrhﬂrl@@ Apn auslere syaihstassingibrtonsyé 7 biisrperEtous

psori asi S aR6A&ond BEdd N BoRE beEASHEon@ldbOFt @it osleBbRGLLAR, TUIRREF KR ON
injury, chronic obstructive p uInDna%%idlsease Chur? St rauss syndrone,
on

si nusi t i $ydigserssse GoatisoBuredrilone mresfiseng methylpredaisolone, dexamethasone, and
triamcinolone; (48) TNF-alpha inhibitors, such as tenidap; (49) thrombin inhibitors, such as

hirudin; (50) thrombolytic agents, such as anistreplase, reteplase, tenecteplase, tissue
plasminogen activator (tPA), recombinant tPA, streptokinase, urokinase, prourokinase, and
anisoylated plasminogen streptokinase activator complex (APSAC); (51) thromboxane
receptor antagonists, such as ifetroban; (52) topoisomerase inhibitors; (53) vasopeptidase
inhibitors (dual NEP-ACE inhibitors), such as omapatrilat and gemopatrilat; and (54) other
miscellaneous agents, such as, hydroxyurea, procarbazine, mitotane, hexamethylmelamine,

and gold compounds.

[00191] Such other agents, or drugs, can be administered, by a route and in an amount
commonly used therefor, simultaneously or sequentially with the compounds provided
herein, e.g., a compound of Formula I, including a single enantiomer, a mixture of
enantiomers, or a mixture of diastereomers thereof; or a pharmaceutically acceptable salt,
solvate, or prodrug thereof. When a compound provided herein is used contemporaneously
with one or more other drugs, a pharmaceutical composition containing such other drugs in
addition to the compound provided herein can be utilized, but is not required. Accordingly,
the pharmaceutical compositions provided herein include those that also contain one or more

other active ingredients or therapeutic agents, in addition to a compound provided herein.

-89 -
SDI-13262v1



basophilic | eukocytosis, psoriasis, eczema, COPD (chronic obstructive

pul monary di sorder), arthritis, rheumatoid arthritis, psoriatic arthritis,
and ost eocaotbro/i2dso [ 00176] In certain enbodi nents, thePpdirdaseden3isds sease,
or condition is asthma, exercise induced asthma, allergic rhinitis, atopic
dermatitis, chronic obstructive plunonary di sease, or allergic
conjunctivitis. [00177] Depending on the disorder, disease, or condition to

be treat ggyroand th%&dv'é;gm&msomagb&dnarfomvtl&a HERIMO MRS LHRRT Maceut i cal
conposi tions provided herein can adm ni stered by oral, parenteral (e.g.,

i nt r arus éegredient can heapaed. eahwdl deppmﬂwpgoélw&éfgctlwe@vse dfsechipgrediental i nj ection
or inf US'(%eraﬁ)?ﬂaﬁ%Ffé&%@%lése'o@bfc‘ﬁt\th?ﬂe o, AR ARkamlid leﬁ‘ét'c@rﬁpodﬂﬁsal

vagi nal, recta l'ingual, or topical (e.qg., transder or Iocal) rout es
of adni nipsevidedihereinsis dorélanedo\@ﬂf oNMIAttbaweightgaeo rthg @g@h@i to theyNSAi} abl e

dosage unif rané Ho;ﬁﬁ @H’%@HH Gy 3 §@ R %ﬁz&%ﬂo&b&@%go? EbhbihFons

adj uvants, and vehicl es appropriate each route of admnistration. Also
prOV|ded(ﬁgCadnhmﬂgnwakdbﬂﬁmmndh@ecmnpomgd@womwp%amwa@euﬁbbahmhmnpositions
P;I()\éla_ggg ago\e;fér}elentlongd rgrégefeﬁugtan %a%fl E:rfyse az;[nl e?fn th[eglﬁﬁ_%]ea(fﬁ[ ab:ﬁg] al%%re ?tlns,g%%l& gfll ent 1s
preventi awed. or anelloratlon of one or nore synptons of asthma, allergic
rhinitis, eczenm, psoriasis atopic dermatitis, fever, sepsis, systemc

| upus e”fbél% L OSUpye c%' r%d@ibrow HORLQL R m&%d& %srﬁ‘ﬂ' ?m%"& scl erosi s,

at her oscl erosl s, trans e ec ion, 1n | Sease, cancer,
or ot her rmnﬂcmlreonmg pdﬂ&gmgarasaerxals w:hllslmawam thssat s]aﬂetdthwatt hSe, é:g:RBT S.eceptor,

an appro from ut 001 to 100 ng
o Ry o) S6F SRR G aSH0s ol Ry RES By AR B RS 01t o
about 75 nmgériqg; 1p@ﬁdedbly, arefﬂoomnabcbmt blBitel phdds, aimlﬂ:ts s ialhHags, pampd aygs, f r om

about O. 0 abqut 25 r or fr out 20 kg per
G i S s Srnars o B pedined ol SRR o selrBe BN efioy AR 12
range, thﬁeld@aagﬂe Gﬁzmnbﬁsthﬂl@gIaﬁkgtréalhﬁéﬁt.abou'[ 0.005 to

[00194] Provided herein also are kits which, when used by the medical practitioner,
can simplify the administration of appropriate amounts of active ingredients to a subject. In
certain embodiments, the kit provided herein includes a container and a dosage form of a
compound provided herein, including a single enantiomer or a mixture of diastereomers

thereof; or a pharmaceutically acceptable salt, solvate, or prodrug thereof.

[00195] In certain embodiments, the kit includes a container comprising a dosage form
of the compound provided herein, including a single enantiomer or a mixture of
diastereomers thereof; or a pharmaceutically acceptable salt, solvate, or prodrug thereof, in a

container comprising one or more other therapeutic agent(s) described herein.

[00196] Kits provided herein can further include devices that are used to administer the
active ingredients. Examples of such devices include, but are not limited to, syringes, needle-
less injectors drip bags, patches, and inhalers. The kits provided herein can also include

condoms for administration of the active ingredients.

[00197] Kits provided herein can further include pharmaceutically acceptable vehicles
that can be used to administer one or more active ingredients. For example, if an active
ingredient is provided in a solid form that must be reconstituted for parenteral administration,

the kit can comprise a sealed container of a suitable vehicle in which the active ingredient can
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- 84 - SDI-13262vl about 0.05, from about 0.05 to about 0.5, from about 0.5
to about 5.0, fromabout 1 to about 15, from about 1 to about 20, or from
about 1 twoabou3®wd ng/ kg per day. I n certain enbodi mnentsT/usb@onssage | evel
is ranging fromabout 0.001 to about 100 ng/ kg per day. In certain

enbodi nents, the dosage level is ranging fromabout 0.01 to about 75 ngy/kg
per day. In certain enbodi nents, the dosage level is ranging fromabout 0.1

to about RQ;ikE{dkdo A& HdViculdle- &Y R0 ATRAM MR Sabld fepdosaae |evel is
rangi ng fromabout 0.5 to about 25 ngy/ kg per day. In certain enbodi nents,

t he dosagéminaspafion. sExaginlss agriFmtacalglly adceptablasutlesaoclngs Ry apetotday. | 00179]
For oral 11%9{&1'{6 shiahd Qéﬂlcléshfﬁclﬁﬁiﬂg %Pﬁdﬂﬁlhﬁt@b t&%ﬁ?&%ﬁlhﬁ&ﬁmﬁ%@/ kdgd,herein

can be fornmulated in the formof tablets contfaining fromabout 1.0 to about
1, 000 ny (ForidadnjegtiopyiRingargrieiditont Dextwsqahn@cem&ﬁm@mand abswn Chlorigpout 5,

about 10, - 00,
about 15(5ng§)ld nﬁ§68§Q8Eﬁ%%P§g@QBH%8%?H %%H%B%%?agggﬁhm%gﬂ%ﬁggg&&%bout
600, aboue, eityDalcatiobprly8hPicnadiped, 280 00lyprodyleiraaiycol 200 Gomauedustvaleiclast i ve

i ngredi ent f Pt ic ad] nt, of .Lhe dosa gpatient to
be treatedﬂ(gﬁ%gahgfﬁgceuo GHTOEIbg%E?%(thmnm "ve"d n%ﬁf%?%@e on a

regi men G&mﬂxWDmﬁnﬁmﬂﬁﬁdb@ﬂybﬁymmwncludlng once, twice, three tines, and
four times per day. [00180] It will be understood, however, that the

speci f? c g] | e"eha:a}{‘ 1dsGREBE Yorlr \ﬂ}%&%%?d Fg[l%eq‘gﬁ/ovﬁ%%&gl% %pat' ent can

be var|e wil | upon a vari e ors i he activity
of the sw&mmpmm conpound enployed, t he netabollc stability and | engt h of
action of that conpound, the age, body wei ght, general health, sex, diet,
nmode and tine of administration, rgg 5@xcretion, drug conbi nation, the
severity of the particul ar condltlon and t he host undergoi ng therapy.
[00181] Al so provided herein are nethods of nodul ating CCR3 activity,

conpri si ngd199] As used herein, the symbols and conventions used in these processes, schemes
and examples, regardless of whether a particular abbreviation is specifically defined, are
consistent with those used in the contemporary scientific literature, for example, the Journal
of the American Chemical Society or the Journal of Biological Chemistry. Specifically, but
without limitation, the following abbreviations may be used in the examples and throughout
the specification: g (grams); mg (milligrams); mL. (milliliters); L (microliters); mM
(millimolar); uM (micromolar); Hz (Hertz); MHz (megahertz); mmol (millimoles); hr or hrs
(hours); min (minutes); MS (mass spectrometry); ESI (electrospray ionization); TLC (thin
layer chromatography); HPLC (high pressure liquid chromatography); THI
(tetrahydrofuran); CDCls (deuterated chloroform); DMSO (dimethylsulfoxide); DMSO-ds
(deuterated dimethylsulfoxide); EtOAc (ethyl acetate); and MeOH (methanol).

[00200] For all of the following examples, standard work-up and purification methods
known to those skilled in the art can be utilized. Unless otherwise indicated, all temperatures
are expressed in °C (degrees Centigrade). All reactions are conducted at room temperature
unless otherwise noted. Synthetic methodologies illustrated herein are intended to exemplify
the applicable chemistry through the use of specific examples and are not indicative of the

scope of the disclosure.
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contacting a CCR3 receptor with a conpound provided herein, e.g. , a
conpound of Fornula I, including an enantioner, a mxture of enantioners, a
m xt ur e olVotzew/1a89enor e di astereoners, a tautonmer, or a RCIUS2@00B18B%WO oOF
nore tautoners thereof; or a pharnaceutically acceptable salt, solvate,
hydrate, or prodrug thereof. In one enbodi nent, the CCR3 receptor is
expressed by a cell. [001 82] The conpounds provided herein, e.g. , a
conpound of Formula I, including amgpapti oner, a mxture of enantioners, a
m xture of two or mnemaﬁmemmm a tautoner, or a mxture of two or
mor et autbaPRaFasion Abd-Eb-dinsthydphepeyirdd & wrapicay Ipjperemebylssfeaylbangonisis Fat e, -
85 - SDI-13262vl hydrate, or prodrug thereof, can al so be conbined or used
in conbination with other agents useful in the treatnent, prevention, or
anelioration of one or nore synptons of the_hsorders, diseases, or
conditions for which the conpounds provided rein are useful, including
asthma, allergic rhinitis, eczens, p%OKj-S atopic dernatltls fever,
sepsi s, system c |upus erythenato i etes r heunmat oi d arthrltis,

mul tiple sclerosis, atherosclerosﬁ/kIS Ntr Iant rejection, inflanmtory
bowel disease, cancer, infect1 seasey, and those pathol ogi es noted
above. [00183] In certain enbodhnents, t conpounds provi ded herein can be
conbined with one or nore steroidal drugs known in the art, including, but
not limted to the group including, aldosterone, beclonetasone,

bet anmet hasone, deoxycorti costerone acéfate, fludrocortisone, hydr ocorti sone
(Cortisol), prednisolone, prednisone, nethyl prednisol one, dexanethasone,
and tri angi200| one. CoRLB4F7 has eaiteaizdil SO iESth&me 2.he conpounds provi ded
herein can be conbined with one or nDre anti bacterial agents known in the

art, including, but not limted to oup i ncl udi ng am kaci n,
anoxicillin, anpicillin, arsphenam |thronyC|n aztreonam
Cl
N
O,N
CN
CN
21 2
0’ :E ~
O\\ n - - O O O O\\ //O

N —— -5
i AN N
-

CN eN 0 CN

23 24 57

[00202] 4-(3,5-Dimethylphenoxy)-3-nitrobenzonitrile 21. To a solution of 4-chloro-3-
nitrobenzonitrile (12.00 g, 65.75 mmol) in THIF was added potassium carbonate (45.58 g,
328.70 mmol) and 3,5-dimethylphenol (9.658 g, 78.88 mmol). The reaction mixture was
refluxed for 17 hrs, whereupon the starting material was consumed (TLC, 25% EtOAc in
hexanes). The reaction mixture was then cooled to room temperature, and potassium
carbonate was filtered and washed with copious amounts of EtOAc. The filtrate was washed

sequentially with saturated sodium bicarbonate solution, water, and saturated sodium chloride
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azlocillin, bacitracin, carbenicillin, cefaclor, cefadroxil, cefamandol e,
cefazolin, cephalexin, cefdinir, cefditorin, cefepine, cefixineg,

cef oper azwoepinceswbaxi me, cefoxitin, cefpodoxinme, cefpregrius2aenssas di e,
ceftibuten, ceftizoxime, ceftriaxone, cefuroxine, chloranphenicol,
cilastin, ciprofloxacin, clarithronycin, clindanycin, cloxacillin,
colistin, dalfopristin, deneclocycline, dicloxacillin, dirithronycin,

doxycycl ispgiio® @M&Jlmwﬁiyamu@mg@bl ,Qﬁ@fé'd%nd%ﬁc%ﬁ@ﬁ@d@n @Wg@% e crude
flucloxacillin, fosf onycin, furazol i done, gatifl oxacin, (g dananyci n,

gent ani ciPidupiers Biveye polidi rhp aolighyasitaigrited i hewwaﬁ%ﬁﬂﬁﬁre \aﬁfnldoxac. n,
li nezol i dop QJE%fzh%QWhRnsh Iyawaav%i <15"r@izegﬂ8§l9% 0] fob%ﬁ@m pullBf.0RENeM

netronldazoke, mezl oci | m nocycline, frupirocin, nafcilli neonyci n,
neti | mi mNMNﬁﬁQQMH@IrEMﬁ@rCh) ket (Hokag i, 118K BOR & A, = %ﬂ}téﬁ%ﬁydﬁ)ne

pe”'c'llhq,(HKPB§§ﬁ'hﬁf@97§J?H?E%M?¥%H9:2ﬂ§4 Xl n B, prontpcil,

pyrazi nam de,’ qui nupristin roxi myci n, spectinonycin,
streptonycin, sul facetam de, sulfanethlzole sulfanethoxazole t ei copl ani n,

telithrof§@0R] t et F-deyrd-fhdS-dimebylphonpimhen el Aflsolwtmnmé?%m%
trol eandofyed, 6t)n%t5% QY AlhAKACH T (2%'91&‘5%9 Qd%ﬁlagolu‘%&lo(;f%% &81\%51%1

enbodi nent s, ounds provided herein can be co ﬁdone or nore
anti f ungdhs. %ﬂggﬁﬁé 5krnw1/hln|wat¢rhﬁ @&k, Therredoudi mg turlo wwtas stutedlalt A tledAftey 2the group

i ncl udi n%r [ﬁ%r art1 r}gaterfhmhé) éo% rﬁédnas %onﬁgfeg Wn%ﬁ‘i%?((’lﬂ% {DAB r}%egclm?e’s) and

butenaflne nazo casp in, ciclopiro nMazo econazol e,
f ent i conazwolien mfxmhre paamenfolvertﬁmahedte "The re8@ion nﬁﬂhrelxﬁaz e2vdensacbinazoloe,
|traconazo i fine, natanycin,
oot aal kel SERRRASS i BL P A% P DS TRGERS ol At

sertacon a‘ﬂmdte)n asdilvedndwith &ater.eTh praddcneas dr&ﬂ@@ﬂazghi i@, ,vatduaca m92© ke, and

vori conaz

can be c&ﬁ%ﬁH@ 0018 hgfgﬁéhgkgbgg@?@%%%gﬁi&&éﬂﬁﬂgaﬂgﬁﬂQEﬁ@RQ$V|ded herein

i ncl udi I’lg)MS@Idg)'l@U dSI(ﬁﬁﬁfﬂHTzOlH)h@9g(ddun 4 $1ak,ud =g 1A BENeSUERIID] 6.73
argat roban, bivaljrudin eP%rudln fondaparlnux hepari n,

(d,J =8 Hz, 1H), 6.63 (s, 2H), 5.47 (s, 2H), 2.24 (s, 6H).

[00204] 5-Cyano-2-(3,5-dimethylphenoxy)benzene-1-sulfonyl chloride 23. Compound
22 (12.00 g, 50.36 mmol) was added to H,O (50.0 ml.) and concentrated HC1 (100 mL) at
room temperature. The reaction mixture was then stirred in an ice bath. Sodium nitrite
(10.434 g, 151.1 mmol) in H>O (50 mL.) was added to the reaction mixture dropwise at 0 °C.
The reaction mixture was allowed to stir in the ice bath for an hour. In a separate flask, sulfur
dioxide was bubbled through acetic acid (430 mL) for 45 min. Cupric chloride dihydrate
(4.305 g, 25.2 mmol) was then added to this sulfur dioxide saturated solution, and stirred for
an additional 30 min. This saturated sulfur dioxide solution was then stirred in an ice bath for
an additional five min. The reaction mixture containing compound 22 was then added
dropwise to the cupric chloride solution. After the addition was complete, the solution was
stirred for an additional hour and then poured slowly onto an ice water slurry and stirred for
an hour. The resulting precipitate was then filtered and the yellow solid was rinsed with
water to afford compound 23 (13.944 g, 86.1% yield). 'H NMR (500 MHz, DMSO-ds): J
8.06 (d, /=2 Hz, 1H), 7.71 (dd, J; = 8 Hz, J, =2 Hz, 1H), 6.85 (s, 1H), 6.81 (d, J =9 Hz,
1H), 6.66 (s, 2H), 2.26 (s, 6H).

[00205] 4-(3,5-Dimethylphenoxy)-3-(piperazin-1-ylsulfonyl)benzonitrile 24. To a
solution of piperazine (16.144 g, 186.4 mmol) in CH,Cl, (80 mL) stirred in an ice-brine bath
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pheni ndi one, warfarin, and xinelagatran. [00187] In certain enbodi nents,

t he conpounds provi ded herein can be conbined with one or nore

t hr onbol ywoesiknswn in the art, including, but not |im Ped/useomiosisgs oup

i ncludi ng ani strepl ase, reteplase, t-PA (altepl ase activase),
strept oki nase, tenecteplase, and urokinase. [00188] In certain enbodi nents,
t he conpounds provided herein can be conbined with one or nore

non- st er qj.g @hdearaﬁdpvmfdf@ma&{a& BEBHIR NPV &0 IshEmal tn chital udb R, but not
limted to, acecl of enac, acenetacin, anoxiprin, aspirin, azapropazone,

benor i | atouer tht enrssipabyo b pFlst leartion afae hex pTeddtiol4 e wh&{fﬁ@@i #r3ENE cyl at e,
di cl of engGye (i hhUh§@hea (&1 099K %?eorﬂn%ﬂ{ ?35' Phe fedlBh ML QR wdSIRUEEL

f enoprofen, flurbiprofen, I bupr of en, onet aci n, ketoprofen, ketorolac,
| or noxi cépmwehmféﬂlzfﬁbﬁ@hwatbm rﬁhﬁ@tgamcbayemeﬂ beewashid Witk baturawgsestiani ¢ aci d,

mel oxi Ca@hloﬁﬁé éd'fﬂlltﬁ)g aftd dlt"&fﬁr %n%?éhloﬁsy M@S&érgﬁ% X%%lc%%? Q/Ja 41 %n%entﬂ?elau et one,

napr oxen, ni nmes e, OXyp azone ut azone,
piroxicadmvwabu@WBOBadhnwmameﬂagwhmndéEthumﬂwhmymagumbﬁhsmpmvﬁeh

t enoxi ca prof.e %9 % n rtain enbodi nents,

t e compotiisth S TRERE: HRMh B bl R BuSEh R PubIRE ol et ef et
agent s kmnmunmaumhﬁzmmkwomnpmddnmgmgbumwnﬂtThemiW&dhhﬂﬁuahalwumab

i | ost d d id | e, |.opi di ne, d fi 00190
The' comp UGS BRBTTAba PR TGr Sy BEERr A 88 2435° rH EBhsRat 1 on w th
olt hﬁr cljag,s 8B, 08, S%)ﬁBlGUW HPNC] gy g H BVR (500 MHiﬂDM%S)IaQ),. SN (d,J=
al pha- adrener gi ¢ nt s en
anfl-athgr &%gﬁﬁgﬁgddbeﬁt J%uéhﬁaggﬁkﬁﬁopn b??épkgzéifhéﬁﬁfg#@ﬁﬁcs, such

as ant hr goyehi, ey, 3.09 eRMD] ) (2O (W, 26@t4onany A, n.30and gl d.zaRyci n;  (5)
anti cancer agents and cytotoxic agents, e.g., alkylating agents, such as
nitrogen‘%ﬂstards, al kyl sul fonates, nitrosoureas, ethylenimnes, and
triazenes; (6) anticoagulants, such as acenocoumarol, argatroban,

bi val i rugoonos] epi r 4t nDihandpRabky)BX4-frefatyifperphe niyndifom@benzonitrile
57. To a solution of compound 24 (0.102 g, 0.27 mmol) in CH,Cl, (2 ml.) was added
propionyl chloride (0.035 g, 0.38 mmol) and triethylamine (0.039 g, 0.38 mmol). The
reaction mixture was stirred at room temperature for 20 hrs, whereupon the starting material
was consumed (TLC, 1% MeOH in CH,Cl,). The reaction mixture was concentrated in
vacuo, redissolved in a minimal amount of CH,Cl,, and chromatographed over normal phase
silica (MeOH/CH,Cl,). The fractions containing the desired product were combined and
concentrated in vacuo to yield a white powder, which was then triturated with
CH,Cly/diisopropyl ether and vacuum filtered to yield the desired product as a powder. The
powder was redissolved in CH,Cl; and chromatographed for a second time over normal
phase silica (MeOH/CH,Cl,). The fractions containing the desired product were combined
and concentrated in vacuo to yield a white powder. The powder was triturated with
diisopropyl ether and vacuum filtered to yield compound 57 (0.061g, 52.1% yield, 96.6%
HPLC purity). 'H NMR (500 MHz, CDCls): 8.27 (d, J = 2 Hz, 1H), 7.67 (dd, J; =9 Hz, J, =
2 Hz, 1H), 6.94 (s, 1H), 6.90 (d, / =9 Hz, 1H), 6.68 (s, 2H), 3.71 (m, 2H), 3.54 (m, 2H), 3.35
(m, 4H), 2.34 (s, 6H), 2.32 (m, 2H), 1.13 (t, J = 7 Hz, 3H); MS (ESL, EI"): m/z = 428 (MH").

[00207] The following compounds were made according to the procedures as

described in this example.

[00208] 4-(3,5-Dimethylphenoxy)-3-(4-(4-(trifluoromethyl)benzoyl)piperazin-1-
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warfarin, and xinelagatran; (7) anti-diabetic agents, such as biguani des
{e.g., metformn), - 87 - SDI-13262vl gl ucosi dase inhibitors (e.g.,

acar bose)woizosui2z98, neglitinides (e.g., repaglinide), earfuseyibwssas (e.q.,
glinmepiride, glyburide, and glipizide), thiozolidinediones (e.g.,
troglitazone, rosiglitazone, and pioglitazone), and PPAR-gamra agoni sts;
(8) antifungal agents, such as anorolfine, anphotericin B, anidulafungin,

bi f onazolyguifbsli Beabhigle SRULIPEORBER! €6.6%AFPRMINGOMMIEA, DIVED-19X8.23 (d, J
clotrimzol e, ‘'econazol e, fenticonazole, filipin, f1 uconazol e e, |soconazole

|traconazd4ﬂz1&@t%@%ﬁ@zbké9Hﬁﬂtaﬁdﬁgﬂﬂ)7ﬁp66nhz%ﬂéiﬂﬁa?§¥ﬁiﬁeglﬁatany0|n
nystatin QPHX’/\/@éj('aabeq{z ﬁﬁ)"é@@'@zﬁ’ﬂ) % SQSAHONAZ Qh &1y I 4 PG, AH), 3.26 (m,

sertaconazol e, sul conazole, terbinafine, terconazole, tioconazole, and
vor i conazdle2.3Q @) 6rnMS (L W@H%(Mﬁ@ non steroidal anti-inflammatory
agents, such as acecl of enac, acenetacin, aaniprin aspirin, azapropazone,

benor'|aﬁ@aﬂﬁfonfe@@@Bmﬁ%@BfQ&%ﬁ],ﬁ%hﬁﬁ%%MQB5Qﬂ9&h9§mﬂ@9ﬂﬁéﬁ8ﬁhﬁ@k$Cy'ate
di cl of enac, difl uni sal ol ac, etoricoxib, faislamne, fenbufen

f enopr of SHLG puitsiOFs6f: o NNIR (HI00HR, DY $28i(h,/ K Heph bt &S (Mefior ol ac,
| or noxi cayfy,. i XoRLOfEfe.<h W GBE o) Bl /TBGL01ANATG, 3k 4 s B AN RC I

mel oxi cam retam zo sall magnesi um sal 1 cylat'e, n ’unetone,
naproxenQPhﬁﬁ§@MlQHé3fﬁMypHHm@dwdzdﬁﬁJwﬁéE&bEﬂbbm%phﬁﬁﬁMbhlazone
pi roxi cam salicyl salicylate, sulindac, sulfinpyrazone, suprofen,

tenOX|caqbagbpprofgpigyﬁghgahﬁgga gbﬁﬁ&&ﬂnl(rlnlgﬁne agabolltes such as

fol ate antagoni sts, purine anal oguées nal ogues; (11)
anti - pl atdahehylpyantisbengentilas9. GHILBpurty: &2@‘70cHé‘iMR((é()0g\/IHZdeCk] %aB,

epti fi batjde. %§b§Z$§‘Qﬁy)“9ﬁgz%AQQ%?QE?Q§%é§ﬁ§D(§9@“f cbqgg@g?rel

ticlopidine an ¢i'losta and aspirin 12)
ant i pr ol i6te@r(atd) €572 Qu chl) as34tet, I4Hﬁ r2e38as,e6H) FK&DGn, 2Ha.clr. all (sntd) 0.8afid/ =

nmycophenal at antibodies or soluble TNF receptor,
such as g’tlgngHg%gt(éng ﬁn/c% n% Vef | uni i de; (14) aP2 inhibitors; (15)

bet a- adrenergi c agents such as carvedilol and netoprolol; (16) bile acid
sequest r d0i2d 11 such-as5-Himshylpimenox Ay (4-pivaloylpiperazin-1-ylsulfonyl)benzonitrile 63.

HPLC purity: 98.8%; ' NMR (500 MHz, CDCls): 8.27 (d, J = 2 Hz, 1H), 7.67 (dd, J; = 9
Hz, J, =2 Hz, 1H), 6.93 (s, 1H), 6.90 (d, J =9 Hz, 1H), 6.68 (s, 2H), 3.72 (m, 4H), 3.34 (m,
4H), 2.33 (s, 6H), 1.25 (s, 9H); MS (ESL EI"): m/z = 456 (MH").

[00212] 3-(4-(Cyclobutanecarbonyl)piperazin- 1-ylsulfonyl)-4-(3,5-
dimethylphenoxy)benzonitrile 64. HPLC purity: 97.4%; 'H NMR (500 MHz, CDCl5): 8.26
(d, J=2Hz, 1H), 7.67 (dd, J; =9 Hz, J, = 2 Hz, 1H), 6.93 (s, 1H), 6.90 (d, J = 9 Hz, 1H),
6.67 (s, 2H), 3.69 (m, 2H), 3.42 (m, 2H), 3.30 (m, 4H), 3.21 (m, 1H), 2.33 (s, 6H), 2.29 (m,
2H), 2.12 (m, 2H), 1.96 (m, 1H), 1.85 (m, 1H); MS (ESL, EI'): m/z = 454 (MH").

[00213] 3-(4-(Cyclohexanecarbonyl)piperazin-1-ylsulfonyl)-4-(3,5-
dimethylphenoxy)benzonitrile 65. HPLC purity: 97.9%; "H NMR (500 MHz, CDCl5): 8.27
(d, J=2Hz, 1H), 7.67 (dd, J; =9 Hz, J, = 2 Hz, 1H), 6.94 (s, 1H), 6.90 (d, J = 9 Hz, 1H),
6.68 (s, 2H), 3.70 (m, 2H), 3.57 (m, 2H), 3.34 (m, 4H), 2.41 (m, 1H), 2.33 (s, 6H), 1.79 (m,
2H), 1.66 (m, 3H), 1.50 (m, 2H), 1.24 (m, 3H); MS (ESI, EI"): m/z = 482 (MH™).

[00214] 4-(3,5-Dimethylphenoxy)-3-(4-(3-methylbutanoyl)piperazin- 1-
ylsulfonyl)benzonitrile 66. HPL.C purity: 100%; '"H NMR (500 MHz, CDCl3): 8.27(d, J=2
Hz, 1H), 7.67 (dd, J; =9 Hz, J, = 2 Hz, 1H), 6.94 (s, 1H), 6.90 (d, / = 9 Hz, 1H), 6.68 (s,

-05.-
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cal ci um channel bl ockers, such as aml odi pi ne besyl ate; (18)

chenot herapeutic agents; (19) cycl ooxygenase-2 (COX-2) inhibitors, such as
cel ecoxi bwendiwiaswoeoxi b; (20) cycl osporins; (21) cytotorct/useagm3isssich as
azat hi opri ne and cycl ophospham de; (22) diuretics, such as chl orothiazi de,
hydr ochl or ot hi azi de, fl unethi azide, hydrofl unet hi azi de,

bendr of | unet hi azi de, methyl chl orothi azi de, trichloronethiazide,

pol yt hi aziges, 7@@@95 hy azinfler ath ﬁ{ yni, 03864 @) td. @roﬂnﬁi ey, oy, Qrobfaﬁl i done,
f ur oseni de, muzol'i mi ne, bunet’ani trianterene, am | ori de, and

spi r onol d&Ddh® (d(H3y Hen bt HEY {%I&fn)v@r’zt*r AP @ﬁi))rre (ECE) inhibitors, such as

phosphoram don; (24) enzymes, such as L-asparaginase; (25) Factor V'Ia

| nhi bi t orgpapd Facs m(ygaDirﬁmh)bbth@;)pl &Blinfiannesyy)-4p3.9t ei n transferase
inhibitors; (27) fibrates; (28) factor_inhibitors, such as
zfél%hb?m

modul at ormehyIpise abzaitije 67 8RGH MINMB &MY IHE dghlEl): 8¢30) HVG

CoA redugfgse) Hehng 191 fd, JUCPLRS DUANASHRIG I (o] 1RHARSRL D= AN at | .
si mvast at i n, NK- .a. Itavastati n, nilsvast ati n, oOr ni sbas atl n) and

ZD- 4522 (18, Rhoda3 érg 2H)8%58 (nSBID 133w 4FBsiAast D A24 &t 2Whd VAl n, or
V|sastatk%%; neutral endopeptidase (NEP) inhibitors; (31) hornonal agents,
such as gl ucocorticoids (e.g., cortisone), estrogens/antiestrogens
androgens/antlandro?ens progestlns and | uteinizing hornone-rel easing

hor mone dﬂﬁﬁébnlst%*4@h@k@@ﬁW@@ﬂhawDa@@@apé»ﬂ@%@?ﬂﬁ%ﬁﬁﬁosuppressants (33)

i ner al OQﬁlﬁéthgﬁﬁe%{ﬁﬁé‘ﬁ%rﬁ{nl@ﬁﬁ agant iy SIS ‘ANSRISRABAO0R, 31

epl er enone; m-cr ot ubul e-di sruptor”agent’s, such as ectei nasci dins; (35)
m cr ot ubudl, e’=32 Hb4 1|H)z"r7 ﬁb(@gérﬂ $Hzshel? s 15@@ VetselH), @k xS Hz, AHY

epot hi | ongs &ﬂ:ﬁ rS34 (63 i n i est erase
i nhibitors, (Q&ER bE?toréﬁkZh)@EﬁQhﬁ1H§2§%ﬁ?%§%§h&%&gv

i nhi bi tor4$1)(b7(g(m 2§1i)lldﬁr(af RH); MOBSIaET | p/andog@Mdénafil ) ; (39)

pl ant - derived products, such as vi nca al kal oi ds, epipodophyllotoxins and

taxanes; (dHQy; pl at £l £f pagh; &% %%& @Etnﬁﬁ’&@netﬁ dr}h)ﬁfapﬁlgz&“ll) plati num
coordlnatlon conp exes, suc t|n satrapl ati car bopl ati n;
(42) ylsulfonyl)benzomtnle 09. HPLC purity: 99 1%; H NMR (500 MHz, CDCl3): 8.29 (d,J =2
Hz, 1H), 7.81 (dd, J;, =9 Hz, J, = 2 Hz, 1H), 7.70 (d, J = 8 Hz, 2H), 7.50 (d, J = § Hz, 2H),
7.30(t,J=2Hz, 1H), 7.04 (d, J =9 Hz, 1H), 6.98 (s, 2H), 3.89 (m, 2H), 3.48 (m, 4H), 3.29

(m, 2H); MS (ESL EI"): m/z = 589 (MH").

[00218] 3-(4-Benzoylpiperazin- 1-ylsulfonyl)-4-(3,5-dichlorophenoxy)benzonitrile 70.
HPLC purity: 96.8%; "H NMR (500 MHz, CDCls): 8.29 (d, J = 2 Hz, 1H), 7.80 (dd, J, = 9
Hz, J, =2 Hz, 1H), 7.45 (m, 3H), 7.37 (m, 2H), 7.30 (s, 1H), 7.04 (d, /=9 Hz, 1H), 6.99 (s,
2H), 3.85 (m, 2H), 3.64 (m, 2H), 3.36 (m, 4H); MS (ESL, EI'): m/z = 517 (MH").

[00219] 4-(3,5-Dichlorophenoxy)-3-(4-(3,3-dimethylbutanoyl)piperazin-1-
ylsulfonyl)benzonitrile 71. HPLC purity: 99.3%; '"H NMR (500 MHz, CDCl3): 8.30 (d, J =2
Hz, 1H), 7.80 (dd, J; =9 Hz, J, = 2 Hz, 1H), 7.29 (s, 1H), 7.02 (d, J = 9 Hz, 1H), 6.97 (s,
2H), 3.73 (m, 2H), 3.59 (m, 2H), 3.31 (m, 4H), 2.24 (s, 2H), 1.03 (s, 9H); MS (ESL, EI"): m/z
=511 (MH").

[00220] 4-(3,5-Dichlorophenoxy)-3-(4-(3-methylbutanoyl)piperazin-1-
ylsulfonyl)benzonitrile 72. HPLC purity: 99.1%; "H NMR (500 MHz, CDCl;): 8.30 (d, J = 2
Hz, 1H), 7.80 (dd, J; =9 Hz, J, =2 Hz, 1H), 7.30 (t, / = 2 Hz, 1H), 7.02 (d, J = 9 Hz, 1H),
6.98 (d, J =2 Hz, 2H), 3.72 (m, 2H), 3.57 (m, 2H), 3.31 (m, 4H), 2.19 (d, /=7 Hz, 2H), 2.09
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pot assi um channel openers; (43) prenyl-protein transferase inhibitors; (44)
protein tyrosine kinase inhibitors; (45) renin inhibitors; (46) squal ene
synt het aswointwBgeor s; (47) steroids, such as al dost er oreT/UsecinaBsRSONE,
bet amet hasone, deoxycorticosterone acetate, fludrocortisone, hydrocortisone
(Cortisol), prednisolone, prednisone, nethylprednisol one, dexanethasone,
and trianctinol one; (48) TNF-al pha inhibitors, such as tenidap; (49)

thrombi n dunhirPoters J—wHB @B; RisrHgi, B (RR)k 49'7«10@1@9' ytic agents, such as
anlstreplase retepl ase, tenecteplase, tissue plasm nogen activator (tPA),

reconbi nant t PA, stre&apklnase ur Qki nase, rouroklnase and ani soyl at ed

pl asni nod&¥24t rept%ﬁ §@b&t€?‘icﬁr§’9%3flméﬂ9ﬁaﬁ}neky]€ﬂ@1@) 3(51) t hr onboxane

recept or @mAGMRAS foenfaahIeFS. H‘p@trpahén% 6%2)HN®n@t§>©m@ﬂ@$§)@1g)hsmtors
(53) vasope tldase I nhi bitors (dual P- ACE i nhibitors), such as

omapat r i &t/ ah~gdhopal f4d &t= 8 ﬁdbféﬁﬂz6?%&F“H¥dté%Héﬂéﬁu%O%ﬁbﬁF§ such as,

hydr Oqur}PLalHP%%Q& bazs pe, o1 § 6h &H%H)h%s’i{ﬁ?tzw 178 (%“4&? 3.8N0¢h, 90) @ 32
conpoundz %Hh Such ot her agents, %SI can be adnlnlstered by a
m

route an ﬁléﬁ@uﬁl) é@?rﬁlﬁnﬂif) b§@é¥nt1ﬁBerSd ELvulk arf@8 (¥IH)).- or

sequentially with the conpounds provided herein, e.g., a conpound of

Fornul a me&@?'Ud'§@1ﬁxék?ghﬁm&ﬁ&ﬂhhﬁﬁgkmnﬂ,ﬁhﬁ%ﬁﬂ?4Q§5€nant'Oners or a
m xture of diastereoners thereof arnpceutlcally acceptabl e salt,

Sol vat o, dshlosrienaig eREmEsK. 7NN CouEbBoafd 1hROUR (08 MHer &I 155 08 ed
cont enpor@neousl LN § o gRey ars L -otihen rigs, /2 Phariposy ealo

conp05|t|on contai ni ng suc her “drugs in tion the conpound
provi ded HrelB), 0.9844 Joe2 HeiiH)zad; (rm&H). S6hon, 2Heqii I @d 4HACQC851r(m hgb.\,80%t he

pharnaceQ&pﬁgi1@9QBQ§ﬁ}ﬁg9§grégybﬂﬁ% p%ﬁﬁJ&leyﬂ Qgﬁ{;hose that also contain

one or noré other active’i ients oOr herapeutlc gents, in addition to
a conpound provi ded herein. - 89 - SD[-13262vI£00192] The weight ratio of a
conpound [9028¥] ded hét-ei-Ghlprebereylgupaivan-hotsienyDrtedi ent can be varied, and

wi Il dep%%l&%@n&xl}%eﬁ;ofnﬁﬁfei%.e }ﬂﬁéepuﬂty: @@-ﬁ%, lI@QJﬁ\)ﬁgtS%BtMHZ, CDCl): 8.29
(d, J=2Hz, 1H), 7.81 (dd, J; = 8 Hz, J, = 2 Hz, 1H), 7.40 (m, 2H), 7.33 (m, 2H), 7.30 (t, J =
2 Hz, 1H), 7.04 (d, J = 9 Hz, 1H), 6.98 (s, 2H), 3.70 (m, 4H), 3.35 (m, 4H); MS (ESI, EI'):
m/z = 551 (MH"),

[00224] 3-(4-(3-Chlorobenzoyl)piperazin-1-ylsulfonyl)-4-(3,5-
dichlorophenoxy)benzonitrile 81. HPLC purity: 92.5%; "H NMR (500 MHz, CDCls): 8.30
(d, J=2Hz, 1H), 7.81 (dd, J; =9 Hz, J, = 2 Hz, 1H), 7.42 (m, 1H), 7.35 (m, 2H), 7.30 (t, J =
2 Hz, 1H), 7.26 (m, 1H), 7.04 (d, J =9 Hz, 1H), 6.99 (d, J = 2 Hz, 2H), 3.85 (m, 2H), 3.55
(m, 2H), 3.38 (m, 4H); MS (ESI, EI"): m/z = 551 (MH").

[00225] 4-(3,5-Dichlorophenoxy)-3-(4-(4-methylbenzoyl)piperazin-1-
ylsulfonyl)benzonitrile 82. HPLC purity: 91.7%; '"H NMR (500 MHz, CDCl3): 8.29 (d, J =2
Hz, 1H), 7.80 (dd, J; =9 Hz, J, = 2 Hz, 1H), 7.29 (m, 3H), 7.21 (d, J = 8§ Hz, 2H), 7.03 (d, J
=9 Hz, 1H), 6.98 (d, J = 2 Hz, 2H), 3.70 (m, 4H), 3.33 (m, 4H), 2.38 (s, 3H); MS (ESIL, EI"):
m/z = 531 (MH"),

[00226] 4-(3,5-Dichlorophenoxy)-3-(4-(2-methylbenzoyl)piperazin-1-
ylsulfonyl)benzonitrile 83. HPLC purity: 90.1%; "H NMR (500 MHz, CDCl;): 8.29 (d, J =2
Hz, 1H), 7.80 (dd, J; =9 Hz, J, = 2 Hz, 1H), 7.30 (m, 2H), 7.22 (m, 2H), 7.11 (d, J/ =7 Hz,
1H), 7.03 (d, J =9 Hz, 1H), 6.98 (d, J = 2 Hz, 2H), 3.99 (m, 1H), 3.83 (m, 1H), 3.47 (m, 1H),
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General ly, an effective dose of each will be used. Thus, for exanple, when
a conpound provided herein is conbined wwth a NSAID, the weight ratio of

t he conpowoadotoni2sdse NSAI D can range from about 1,000:1 toTaiseuv/0its:3 000, or
about 200:1 to about 1:200. Conbinations of a conpound provided herein and
ot her active ingredients will generally also be within the aforenentioned
range, but in each case, an effective dose of each active ingredient should

be used. 3[{QH93i), Bhe HoMRPUNHSs, @H@\N@@@blh@rﬁmcg@l almq be provided as an

article of manuf acture usi ng pac aging materials well known to those of
skill in the art Pat. Nos. 5,323 907 5,052, 558; and
5,033, 2539 Ozlgﬂarrpl e% (‘b %Wa‘ioh‘ﬁl‘?@ﬂml%?mbéé’!@&]éﬁ’f}i@ tdsrials incl ude, but are

not |imi td%l&r@phem)dy%eﬁionﬂﬁ%@; HPOtJuliy: ok, @%esﬂ NIMYD 8908 NVBHL z, RUITD; 8.BRIS,

vials, containers, and any packaging material suitable for a

sel ect ed (¢ e’r-n%lﬁé{]ian &‘ngjgdr firehbéd> rodd? dHD-alethh (L $H) Z30dm. aHy 720 e rrent :
[00194] Rigvised, ﬁEl’gﬁﬁznlﬁ %@9%%‘!*2% M £ (rﬂ‘h@ﬁ 3526 Ay 13183 @RI,

practitioner, can S|6n%) adm ni strat|on of "appropriate anoun s of
active i r$g3r3é€ﬁ eHy M &N, %%)bj’@ﬁ SSI@MKEartai n enbodi nents, the kit provided
herein includes a container and a dosage formof a corrpound provi ded

herein, inehydi ng a($s. B@Jh?or@ﬂi@ﬂéx‘y?@ﬁﬁ @ﬁu@foﬂan&&mpep&izmm astereoners
t hereof; or a pharmaceuticall éﬁaccg&ﬁ e salt,” solvate, or rodrua
HPEGEdiynehe %; er

t her eof . yjsotiamdpenzanigele 8ai "H NMR(S00 V¥, GERES) 8. t-bf
conpri si ng fle%e9&, 7oL @‘P&fj U‘?H‘iolrfﬁoﬁ‘ﬂ-‘ﬁ(d?rl%'ﬁ@%nﬁ‘qm'ﬂo snGhughfig a

si ngl e enanti oner or a mxture of diastereomers thereof; or a

phar maceuti g, (1104 éepttdbLE).gd3t(d. soP Vit BD, 600 pF de2dly. HBBEOTM, 2h), a

cont ai ner. [ n t\her t t| c agent(s) descri bed

her ei n. 0485981‘6)]4}1&3@2 (%r%%fgdgﬁszr%)n%{:zangﬁ ther include devices that are

used to adm nister the active ingredients. Exanples of such devices
i ncl ude, [92%r e not3.$-Dmdhicsepheroxysyr(#hGEoropraaenlwineeass-1-nj ect ors dri p bags,

pat ches, alfohyaalShiile $6CHELESuRlyOH A BOIRESH £, ADER) 1M HIP- 2
Hz, 1H), 7.81 (dd, J; =9 Hz, J, = 2 Hz, 1H), 7.41 (m, 1H), 7.30 (s, 1H), 7.16 (m, 2H), 7.09
(d, J=9 Hz, 1H), 7.04 (d, J = 9 Hz, 1H), 6.9 (s, 2H), 3.85 (m, 2H), 3.55 (m, 2H), 3.36 (m,
4H); MS (ESI, EIN): m/z = 535 (MH).

[00230] 4-(3,5-Dichlorophenoxy)-3-(4-(4-fluorobenzoyl)piperazin- 1-
ylsulfonyl)benzonitrile 87. HPLC purity: 98%; '"H NMR (500 MHz, CDCl3): 8.29(d,J =2
Hz, 1H), 7.81 (dd, J; =9 Hz, J, = 2 Hz, 1H), 7.40 (m, 2H), 7.30 (s, 1H), 7.11 (t, /=9 Hz,
2H), 7.04 (d, J =9 Hz, 1H), 6.98 (s, 2H), 3.71 (m, 4H), 3.35 (m, 4H); MS (ESL, EI"): m/z =
535 (MH").

[00231] 4-(3,5-Dimethylphenylthio)-3-(4-(4-(trifluoromethyl)benzoyl)piperazin-1-
ylsulfonyl)benzonitrile 88. HPLC purity: 98.9%; '"H NMR (500 MHz, CDCl3): 8.18 (d, J =2
Hz, 1H), 7.70 (d, J = 8 Hz, 2H), 7.52 (d, J = 8 Hz, 2H), 7.48 (dd, J; = 8 Hz, J, = 2 Hz, 1H),
7.15 (m, 3H), 6.95 (d, J = 8 Hz, 1H), 3.92 (m, 2H), 3.54 (m, 2H), 3.48 (m, 2H), 3.36 (m, 2H),
2.36 (s, 6H); MS (ESL EI'): m/z = 560 (MH").

[00232] 3-(4-Benzoylpiperazin- 1-ylsulfonyl)-4-(3,5-dimethylphenylthio)benzonitrile
89. HPLC purity: 98.7%; 'H NMR (500 MHz, CDCls): 8.18 (d, J = 2 Hz, 1H), 7.47 (dd, J; =
9 Hz, J,=2Hz, 1H), 7.42 (m, SH), 7.14 (s, 3H), 6.95 (d, J = 8 Hz, 1H), 3.90 (mm, 2H), 3.60
(m, 2H), 3.40 (m, 4H), 2.36 (s, 6H); MS (ESI, EI'): m/z = 492 (MH").
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condons for admi nistration of the active ingredients. [00197] Kits provided
herein can further include pharmaceutically acceptable vehicles that can be
used to awioi2nigi2egeoone or nore active ingredients. For exargsk@p/o3f83an
active ingredient is provided in a solid formthat nust be reconstituted
for parenteral adm nistration, the kit can conprise a sealed container of a
suitable vehicle in which the active ingredient can - 90 - SDI-13262vl be

di ssol Ver(§2@3]cormﬁ(?ﬁﬁm&ﬁgﬁ&lyfﬁl@ﬁ% g@rﬁlétﬁylﬁglztﬁlbﬁl%br&zm& is suitable for

parenteral adm nistration les o har maceut | accept abl e vehicl es

i ncl ude, Ybutomtbervopitlp 41 4N (5Qa%lz%§ﬂféﬁ| tlegl Jrr? mélﬂhd 475@‘# Jnot
limted tog gyt en mon) nsqhl Ang HoPmSedh wnjﬂg 195,11 '694':8&nﬂer

I nj ection, Dextrose Injection, Dextrose and Sodi um I or| de nj ection, and
Lact at ed =8 HgdtD) s3.T'hjne ¢ o3 e £, 20 75di bt 8 Heeiile MSs(ESLL rEII)uWerg506but not
limted t RSt hyl al cohol, polyethylene glycol, and pol ypropyl ene glycol;
and non- aqueous vehi cl es, including, but not Ii mted to, corn oil,
cottonseed oil, peanut oil, sesane oil, eth ol eate, isopropyl nyristate,

and benz;ﬁp(?%éhzoat‘é@ J-OongByIphueltyp s T (b Snet Xy\lbmmﬂépu?qy%zuméf under st ood by
the foll &%ﬂgnmgnﬂohl%g nglf?Nﬁ/ﬁ?{s‘B@ MI@“@%ESS [9@1991214’?@23%7?&& & ” the

synbol s entions used I n these processes, $chenes a
r egar dl ess9 Ot Jaketied Ha 7%%r(t, dH). drlSémb‘ﬂIé)/ﬁéﬁ (b 5 &Hepdbi F.8&@h. I2§rl)d3e¢(] ned,

are consi st i i np cientific literature,
for exan‘é&é?ﬂi’%}g{bgom@a?% r?ﬁé 1\&Sr’rérl ca %ﬁemgdégmé?m ety or the Journal of
Bi ol ogi cal Chemistry. Specifically, but without limtation, the follow ng
abbr evi atlP@i38] may 6. ubedethylphdngltagairpt-esmethdbetzodiyprsarin-ihe speci fi cati on:

g (granms) )1 inh hdr ; r LSk

(mil1inmol; 13“@“’%?&@@%% ar WI@O? b@% gﬁé%%fz T%’réyn a%e}gt gﬁ‘? 7%?@%

( milli m)l=e&blz Jae 2diz, AHsg, 7.29 (m, 1H), 7.23 (m, 2H), 7.14 (m, 4H), 6.96 (d, /= 8 Hz, 1H), 4.02
(m, 1H), 3.87 (m, 1H), 3.52 (m, 1H), 3.37 (m, 4H), 3.26 (m, 1H), 2.36 (s, 6H), 2.29 (s, 3H);
MS (ESI, EI+): m/z = 506 (MH+).

Example 2
Preparation of 4-(5-cyano-2-(3,5-dimethylphenoxy)phenylsulfonyl)-N-isopropylpiperazine- 1-

carboxamide 58

0]
oy
J
TYTO%

ZT

58
[00236] Compound 58 was synthesized as shown in Scheme 3.
[00237] 4-(5-Cyano-2-(3,5-dimethylphenoxy)phenylsulfonyl)- N-isopropylpiperazine-

1-carboxamide 58. To a solution of compound 24 (0.100 g, 0.27 mmol) in CH,Cl, (3 mL)
was added isopropyl isocyanate (0.032 g, 0.38 mmol) and triethylamine (0.039 g, 0.38
mmol). Reaction was stirred for 20 hrs at room temperature, whereupon the starting material

was consumed (TLC, 1% MeOH in CH,Cl,). The reaction mixture was then concentrated in
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(hours); min (mnutes); M5 (mass spectronetry); ESI (el ectrospray
ionization); TLC (thin |ayer chromatography); HPLC (high pressure liquid

chr omat ogwephwy12396biF (t et r ahydr of uran); CDC 3 (deut er at edTalsbawossss) ; DVBO
(di met hyl sul foxi de); DVSQd (deuterated dinethyl sul foxide); EtQAc (ethyl
acetate); and MeOH (nethanol). [00200] For all of the foll ow ng exanpl es,
standard work-up and purification nethods known to those skilled in the art

can be utjlj.ZRdissdilagsa nﬁﬁlhﬁfélﬂl&ﬁt b &8t ech chddrhard dc;eam@a BldimBInApRasEXPr essed
in 0C (dearees Cent i reactions are conducted at roomtenperature

unl ess otSHER W@@Hmﬂz%@) B%ff%?é@woa@tnmdm dgirekprpdycyweiegpabingérnsi n ar e
i nt ended o, .GXQOP)! kuottb%eﬂpaoévm@@gmep%ml%&a@yheh%gﬁ% Wifte use of specific

exanpl es and are not indicative of thé scope of the disclosure. - 9 1 -
SDI - 1326 2\H:Ekdwpines andPragpan Blt¢redhtogfield a powder. The powder was redissolved in

4- (3, 5-di ViR L=l - ylsul onitrile
57 57 1 003l e NEDkan o PL R DR (s U DM BRIE
[ 00202] ZIF-hé::Braa*st mhmhgﬂemb%wﬁ-p@dmttwammbimdtmﬂ lcencRdtratcfign aagmltwit i on of
4-chl oro-3 n| robe oni,trile (12.00 dded

pot assi ur¥1 car Bonab® ¢as hé%lwas t@?ﬁ’n gjshexa%ﬁ%n@%ﬂmﬁnépﬂe %ﬁoean%r&j(g 658 g,
78. 88 mmbmpoﬁidésraeamltepowﬂex((]J(Dléfgy\ka]s3 v0efidldood % HPLA Dutitys,, 1H/\NMR—:-a5p@n t he

o xt ur o M BeT BT Tedrb el ok aou G gl MR T o Ib6RE e oo
filtered (@,r.rd: W\HSHEHZJ o\6d B, TIOPH WS ATDURD S (mof 1 Hf 0Ac(m, Bine, ¥.34 (of,atg, 2s washed

sequentl %‘amfﬁ t rﬂz}t gﬂ) Sgsd{ééwﬁl)c%b_onsa}&[ﬁﬁl ution, water, and

sat ur at e

Scheme 3

ol Pl

N

N - >
O

CN CN
24 58
[00238] The following compounds were made according to the procedures as
described in this example.
[00239] 4-(5-Cyano-2-(3,5-dimethylphenoxy)phenylsulfonyl)-N-(3-

fluorophenyl)piperazine- 1-carboxamide 61. HPLC purity: 99.2%; 'H NMR (500 MHz,
CDCly): 8.28 (d, J =2 Hz, 1H), 7.68 (dd, J; =9 Hz, J, = 2 Hz, 1H), 7.25 (m, 1H), 7.20 (m,
1H), 6.97 (dd, J; = 8 Hz, J, = 2 Hz, 1H), 6.94 (s, 1H), 6.91 (d, J =9 Hz, 1H), 6.74 (m, 1H),
6.70 (s, 2H), 6.43 (s, 1H), 3.59 (m, 4H), 3.42 (m, 4H), 2.33 (s, 6H); MS (ESL EI): m/z = 509
(MH").

[00240] 4-(5-Cyano-2-(3,5-dimethylphenoxy)phenylsulfonyl)-N-(4-
ethylphenyl)piperazine-1-carboxamide 62. HPLC purity: 98.7%; "H NMR (500 MHz,
CDCly): 8.28 (d, /=2 Hz, 1H), 7.68 (dd, J; =9 Hz, J, = 2 Hz, 1H), 7.20 (m, 2H), 7.11 (d, J =
8 Hz, 2H), 6.93 (s, 1H), 6.90 (d, J =9 Hz, 1H), 6.70 (s, 2H), 6.28 (s, 1H), 3.57 (m, 4H), 3.41
(m, 4H), 2.59 (q, J; = 15 Hz, J, = 8 Hz, 2H), 2.33 (s, 6H), 1.20 (t, J = 8 Hz, 3H); MS (ESI,
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SDI - 13262vl sol ution, dried over anhydrous MgSO, filtered, and concentrated
in vacuo to give the crude product as a yellow solid. The solid was
triturat esowntonzbmranes and filtered to afford conpoundP2l/U#2018/031833
whitish-yell ow powder. (15.022 g, 85.2%yield, 100 % HPLC purity). 1H NWR
(500 MHz, DMsO-4): d 8.65 (d, = 2 Hz, IH), 8.06 (dd, J1 =9 Hz, J2 =2 Hz,
IH), 7.12 (d, =9 Hz, IH), 6.97 (s, IH, 6.84 (s, 2H), 2.29 (s, 6H).

[ 00203] %I?MO_:jlrg((ﬁ/Hﬁ di met hyl phenoxy) benzonitrile 22. A solution of
conpound 21 (15.00 g, %5. 91 mmol ) in THF (250 nmL) was added a sol ution of
sodi um hydrosul fite é58.41 % 335.5 mmol ) in water (75 nL). The reaction

mi xt ure WEE4L i rr etrQatyae-20C:5-AelhlgrorbepopyphenygaltoaayhiN-(3g hateri al was
consuned RSropR&tyHRIpEEziNe -1 Rarbbkan(idO96. HIIGAC plifty NEana NMRRSho@Agt | on m xture
was removed fromheat. The reaction m xture was concentrated in vacuo until

product Sri¥cpPBhtled e i MUHGIwarertls The 2 plretiipl thtte/ waslzclit ected via
vacuum f i 47 @t h@n 78R4 Weg) 10 é3 W, tAL B effr), ﬂf@@%lpﬁ oslyGt 213{‘)?6_9‘71(1{1?11{?0&% night in
vacuum at 40 OC to afford conmpound 22. (12.6 i% 95 2% yiel d, 99.9% HPLC
purity). (MHINVR37EAHMIO! (IVBD. A0 (n, FIDMS ESIED): pk = $3)MIE)91 (dd, J1 = 8
Hz, J2 =2 Hz, IH), 6.80 (s, IH), 6.73 (d, = 8 Hz, IH), 6.63 (s, 2H), 5.47
(s, 2H), 189244 (s, BP.cyddBO2BAH.dichloroph henylsulfonyl)-N-i Ipiperazine-
5- Cyano- %-(3, ]5 di maﬁl égheng@y lgeﬁ?gneélf)ﬂ)guﬁn%/(g%y(inyghl (l)sr(')lljr((j)gy Elgéramcg?rpound 22
(12.00 g,l-Behozemige8) HRES Paddet) +%: HOBMIBEE00 MHA CREH) coHt@n Fatkd HO (100
m) at r rat Th I Xt Ny Sty r kRgan ice
bath " Sodt i o ee e e /455 HE LT e M IR SO e B85S 0 ne
react i on (#ihet UHe, Hbop &/ at7 1z, 08), 31y, dHE 3i40rmpit iy, 3r3@ (nasHhllIlowdd to stir
in the ice thf r.,. L rate flask, sulfur dioxide was

bubbl ed Fﬁ?%g’g )’a@gt(légl’ gg?l'dwf?lg'ggr(r@_; ?or 45 min. Cupric chloride dihydrate
(4.305 g, 25.2 nmmol) was then added to this sul fur dioxide saturated

sol uti on,[0&4d] st i rFadl 4Orcyare-adap wichivaophgaylironpherypufonplipipearzaet-sul f ur

di oxi de [ [ ' | ceybat Y l five
i The Teaet o AP D RN Gkl A a2 ah JBL PR GoaPe:
=2 Hz, 1H), 7.29 (t, 2 Hz, 1H), 7.02 (d, J = 9 Hz, 1H), 6.98 (s, 2H), 4.14 (m, 2H), 3.57 (m,

4H), 3.30 (m, 4H), 1.25 (t, J = 7 Hz, 3H); MS (ESL, EI'): m/z = 525 (MH").

Example 3
Preparation of 4-(3,5-dimethylphenoxy)-3-(4-(4-(trifluoromethyl)phenylsulfonyl)piperazin-1-
ylsulfonyl)benzonitrile 60

Q.

WP 9
F3C (\N .S
N
S
CN
60
[00244] Compound 60 was synthesized as shown in Scheme 4.
[00245] 4-(3,5-Dimethylphenoxy)-3-(4-(4-(trifluoromethyl)phenylsulfonyl)piperazin-

1-ylsulfonyl)benzonitrile 60. To a solution of compound 24 (0.099 g, 0.27 mmol) in CHxCl,
(3 mL) was added 4-(trifluoromethyl)benzenesulfonyl chloride (0.093 g, 0.38 mmol) and

triethylamine (0.039 g, 0.38 mmol). The reaction mixture was stirred for 18 hrs, whereupon
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dropwi se to the cupric chloride solution. After the addition was conplete,
the solution was stirred for an additional hour and then poured slowy onto
an i ce wawvenronlusyy and stirred for an hour. The result iPog/Uyse@oiopisSBat e was
then filtered and the yellow solid was rinsed with water to afford conpound
23 (13.944 g, 86.1%yield). 1H NVR (500 MHz, DVMSO-" ) : d 8.06 (d, = 2 Hz,
IH, 7.71 (dd, J1 =8 Hz, J2 =2 Hz, IH), 6.85 (s, IH, 6.81 (d, = 9 Hz,
IH), 6. 6@he(s$artu?é'ﬁ1ategal%@s CSnsukd (TL[@Q%O@]:OH 1n CH,ClL). The reaction mixture was

4- (3, 5- Di et hyl phenoxy) - 3- ( pi perazi n-1 -yl sul onyf benzonitrile 24. To a

sol uti onﬂaﬂncsncrﬁeﬁfa%iwe/ae%reﬂzﬁaolgedlnaanmmﬁhﬂmunmf ,2n¢ 80 nlL) stirred in
an i ce- brejfy Q%Mé}hed SRy oy phlag’e?@?cw(m@m@ﬂec%d ﬁﬁ@%&ﬁn@éon@amﬁ% i on of
conmpound 23 g, 9. i n CHO over the course of two
days. Th elean@d@mdaﬁ wva@cqmtenﬁdsamd ﬁ@@éntfadﬁd lfmachtpﬁo ylﬂd@r»@up@ﬂhd hehespld t i ng

mat eri al ~ Q]ﬁj% re was
partiti orwxg%%g%v{!\%% %@@yl 5%3/%1%%%& e %’%élﬁ?rggfb affo‘?ég&ﬁsp%ﬂlﬁdgﬁd(%%s hed
wi t h sat whatedwdadiOWed g HR2 A% ﬂeldsQﬂi%thmdt}driIéNWéOOMﬂiyd]Dﬁls MySO4. The

organic | n n,v 9, i rral
anmount ofga%&ﬂ(ﬁﬂgi hﬁ%cﬁ iﬁ?’égﬂ%‘i& dvggiljI lzrrgzldllI g‘ie SI(FICFQ %

2C 2) . Tag ff@HaIiH)nS6&CsnEIa] AR gmt 41d), ﬂeS(meﬁ{)pi.Gﬁl(scﬁH)AMSe(ES(brﬂﬂ)nm and
concentr at (mfée_l'cuo to yield an light yellow oil. The oil was then
triturated 2C 2/ di i sopropyl ether and vacuumfiltered to afford
conpound 24 as a white powder (2.032 g, 58.5%vyield, 95 5% HPLC purity). 1H
NMR (500 MHz, OVBO-d6) : d 8.21 (d,Sche@eMz, IH), 8.03 (dd, J1 =9 Hz, J2 =2
Hz, IH, 7.01 (m IH), 6.96 (d, J = 11 Hz, IH), 6.80 (d, =9 Hz, 2H), 3.19
(m 2H, 3.11 (m 2H), 2.0 (m 2H), 2.46 (m 2H), 2.30 (s, AH, 2.27 (s,
6H) . [00206]

4- (3, 5- Di net hyl phenoxy) - 4- propi onyl pi perazin-1-yl zonitrile
57. To a sol utlonoofo aqgnpouund 24 (0 102 F.9: 0. 27 mml ?)\'4 nCH2A 2 (2 mL) was
added N,S

(\ N\)

&% N
CN
24 60
[00246] The following compounds were made according to the procedures as

described in this example.

[00247] 3-(4-((7,7-Dimethylbicyclo[2.2.1]heptan- 1-yl)methylsulfonyl)piperazin-1-
ylsulfonyl)-4-(3,5-dimethylphenoxy)benzonitrile 51. HPLC purity: 99.3%; 'H NMR (500
MHz, CDCl): 6 8.27 (d, J =2 Hz, 1H), 7.68 (dd, J; =9 Hz, J, =2 Hz, 1H), 6.94 (s, 1 H),
6.90 (d, /=9 Hz, 1H), 6.71 (s, 2H), 3.43 (m, SH), 3.32 (d, / = 15 Hz, 1H), 2.75 (d, /= 15 Hz,
1H), 2.41 (m, 4H), 2.34 (s, 6H), 2.12 (t, J/ = 4 Hz, 1H), 2.05 (m, 1H), 1.94 (d, /= 19 Hz, 1H),
1.63 (m, 1H), 1.56 (s, 1H), 1.43 (m, 1H), 1.10 (s, 3H), 0.87 (s, 3H); MS (ESL, EI'): m/z = 586
(MH").

[00248] 4-(3,5-Dimethylphenoxy)-3-(4-(methylsulfonyl)piperazin- 1-
ylsulfonyl)benzonitrile 52. HPLC purity: 97.2%; '"H NMR (500 MHz, DMSO-ds): 6 8.25 (d,
J=2Hz, 1H), 8.04 (dd, J; =9 Hz, J, =2 Hz, 1H), 7.00 (d, / = 9 Hz, 1H), 6.98 (s, 1H), 6.87
(s, 2H), 3.36 (t, / =4 Hz, 4H), 3.19 (t, /= 5 Hz, 4H), 2.90 (s, 3H), 2.30 (s, 6H); MS (ESI,
ET"): m/z = 450 (MH").
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propi onyl chloride (0.035 g, 0.38 mmol) and triethylam ne (0.039 g, 0.38
nmmol ). The reaction m xture was stirred at roomtenperature for 20 hrs,
wher euporwohe1si2agedi ng mat eri al was consuned (TLC, 1% MeOHUSR01@H2GBBR2) . The
reaction m xture was concentrated in vacuo, redissolved in a mniml anount
of CH2d 2, and chromat ographed over normal phase silica (MeOH CH 20 2)

The fractions containing the desired product were conbi ned and concentrat ed

i n vacuo heayj el d ﬁ(ymdﬁetﬁﬁmaxy)wf4ctbsm§eﬁmm yismfswi)%&@z@mm& B3,

CH2d 2/ di i sopropyl ether and vacuumfiltered desired product

as a powdEiC nogy: Q@%rHMRK@mMH@W§Or%) @&2@@ Jan%l Héhlfk@nﬁpbéﬂdaﬁhed for a
second tingpover MNeJ 7R 7 Qﬁgﬁejsg b, O3 MBS GH &9 2y 6. R, LG}, o

cont ai ni ng the desired” uct were combi ned and concentrated 1n vacuo to
yield a vhi’t(e 250wbdY (m, Flﬂé Pieie HHnas 1t (s HHr 2226, Gk MBS dnopgl= Bher and
vacuumflwked to yield conmpound 57 (0.061g, 52.1%yield, 96.6% HPLC
purity) I\/R(500M—|z CDCIS):827(d :2Hz | H), 767(dd, J1 =9
Hz, J2 = I H), 4 (s 6.90 (d, =9 IH), 6.68 (s, 2H), 3.71
(m 2H), [@0%21] (m 4?@5 Dgn%ylphﬁnoxww <4zls3mty1§ulf®vb)plpeza®21( m 2H), 1.13 (t, =
7 Hz, 3 28; §dHN g
corrpoungé isume?ﬁ )% gfgnlﬁ:lggﬁdﬁgtép uné &&roce B/Irlieggggﬁl éggﬁl%'égdi (ﬁql{]hlzs

exanpl e. HOOHEDE]68 (dd, J; =9 Hz, J2—2Hz 1H), 694 (s, 1H), 6.90 (d, J = 9 Hz, 1H), 6.70 (s,

* 501 > 132001 BT s dendue vl 4 ARl PR NARUIANGR (500
MHz, DIVB@ZLI)IZ 681)218[3((631 EI'2 rhz = 4I9E-IXMPB) 05 (dd, 31 =9 Hz, J2 =2 Hz, IH), 7.80
(d, = 8 Hz, 7.62 (d, = 8 Hz, 2H), 7.03 (d, = 9 Hz, IH), 6.97 (s, IH),

?EgIG (s, l?’d‘i)sq 714 %%g&aﬁ%&g‘ééi‘}ﬁ'?:thylg'ul%ﬁyl()ﬂbergé*ﬁ 1-2.30 (s, 6H); M5

3-(4- Benzyd;salfpmy@)bmazpnmlbﬂﬁl HULE pnsily) 8%45% 3 IENMR@SOOMIphePeYy) h¥hEoh+Lri | e 55.

HPLC purihy s np:s1 e, YL VB, §,200ubHarn, PABR iy, 78523 /L% 1z 1#n oo b = 8- 05

(dd, J1 =
2 Hz, 2H), 3.46 (m, 4H), 3.35 (m, 4H), 2.82 (s, 3H); MS (ESL EI'): m/z = 491 (MH").

[00252] 4-(3,5-Dichlorophenoxy)-3-(4-tosylpiperazin-1-ylsulfonyl)benzonitrile 77.
HPLC purity: 91.7%; '"H NMR (500 MHz, CDCls): 8.25 (d, J = 2 Hz, 1H), 7.78 (dd, J; = 9
Hz, J, =2 Hz, 1H), 7.61 (d, J = 8 Hz, 2H), 7.36 (d, J = 8 Hz, 2H), 7.30 (t, /= 2 Hz, 1H), 7.00
(d, J=9 Hz, 1H), 6.97 (d J =2 Hz, 2H), 3.43 (m, 4H), 3.09 (m, 4H), 2.46 (s, 3H); MS (ES],
EI"): m/z = 567 (MHY).

[00253] 4-(3,5-Dichlorophenoxy)-3-(4-(3-methylbenzoyl)piperazin-1-
ylsulfonyl)benzonitrile 79. HPLC purity: 90.2%; '"H NMR (500 MHz, CDCl3): 8.29 (d, J =2
Hz, 1H), 7.80 (dd, J; =9 Hz, J, = 2 Hz, 1H), 7.30 (m, 1H), 7.25 (m, 2H), 7.19 (s, 1H) 7.14 (d,
J=7Hz, 1H), 7.04 (d, J =9 Hz, 1H), 6.99 (d, J = 2 Hz, 2H), 3.85 (m, 2H), 3.57 (m, 2H),
3.36 (m, 4H), 2.37 (s, 3H); MS (ESL, EI"): m/z = 531 (MH").

[00254] 4-(3,5-Dimethylphenylthio)-3-(4-(3-fluorobenzoyl)piperazin-1-
ylsulfonyl)benzonitrile 93. "H NMR (500 MHz, CDCls): 8.18 (d, J = 2 Hz, 1H), 7.48 (dd, J,
=8 Hz, J, =2 Hz, 1H), 7.28 (s, 1H), 7.23 (m, 1H), 7.14 (s, 3H), 6.98 (m, 1H), 6.94 (d, /=8
Hz, 1H), 6.75 (m, 1H), 6.42 (s, 1H), 3.64 (m, 4H), 3.44 (m, 4H), 2.36 (s, 6H); MS (ESI, EI'):
m/z = 525 (MH"),

- 103 -
SDI-13262v1



Hz, J2 = 2 Hz, IH), 7.42 (m 5H), 7.02 (d, =9 Hz, IH), 6.97 (s, IH, 6.87
, 2H), 3.68 (m 2H), 3.38 (m 2H), 3.30 (m 4H), 2.30 (s, 6H; M (ESI,

). m z w0468/1254d6) . [ 00210] PCT/US2010/031833
-(4-(2, 2- D net hyl but anoyl ) pi perazi n-1 -yl sul fonyl)-4-(3, 5-

i met hyl phenoxy) benzonitrile 59. HPLC purity: 92.2% 1H NVR (500 MHz,
cbca 3) : 8.27 (d, =2 Hz, IH), 7.67 (dd, J1 =9 Hz, J2 = 2 Hz, IH), 6.93 (s,
H, 6.90 (d, = 9 Hz, IH) 6.67 (s, 2H), 3.72 (m 4H), 3.34 (m 4H), 2.33

|
(s, 6H), 1.60 (m 2H), 1. (s 6HExafpRS: (t, = 7 Hz, 3H); MS (ESI, El+)

7z = 470 (M 1 5- Di net hyl phenoxy) - 3- pi val oyl pi per azi n-
1 sul fonyl ) bEREBIT 14%@5 e eire e Ysrﬁpwﬁmpe%@em o0 3)
27 (d, = 2 Hz, IH), 7.67 (dd, J1 =9 Hz, gl 6.93 (s, IH, 6.90

9

(s
Ef):
3

di

1

d, =9 H, IH), 6.68 (s, 2H), 3.72 (m 4H)

1-
8.

(d, 334(m 4H) 2.33 (s, 6H),
1.25 (s, 9H); MS (ESI, El+) : mz = 456 (
3-(4

di

[ 00212]

- (Cycl obut anecar bonyl ) pi perazin-|l-yls yl)-4-(3, 5-
met hyl phenoxy)benzonltrlle 64. HPbC,, ity: 97.4% 1H NWR (500 MHz,
CDA 3) : 8.26 (d, = 2 Hz, 1CEQ Hz, J2 = 2 Hz, IH), 6.93 (s,
H, 6.90 (d, = 9 Hz, IH), 6. 7m\gﬁ\7 2H) .69 (m 2H), 3.42 (m 2H), 3.30
m 4H), 3.21 (m IH) 2.33 ‘H)) (m 2H), 2.12 (m 2H), 1.96 (m
H, 1.85 (m IH; M (ESI, EI+) ; rﬂz =NdbHb4 (M) . [002 13]
(4- (Cycl ohexanecar bo yI)p| perazin- 1l-ylsulfonyl)-4-(3 ,5-
ri

i met hyi phenoxy) benzonitrile 65. HPLC*urity: 97.9% 1H NVR (500 Mz,
CDA3) : 8.27 (d, = 2 Hz, IH), 7.67 (dd, J1 =9 Hz, J2 = 2 Hz, IH), 6.94 (s,

IH), 6.900@35] = 9 EEmpdull 40 &ab8n(iesizelHs shSvi/d Schiemes)) , 3.57 (m 2H), 3.34
(m 4H, 2.41 (m IH, 2.33 (s, 6H) 1.79 (m 2H), 1.66 (m 3H), 1.50 (m
2H), 1.24 (m 3H); MS (ESI, El+) %1 482 (MH) . [00214]
4- (3, 5- Di net hyl phenoxy) - 3- (4 (3- rret %}’F%lutsanoyl ) pi perazi n-1yl sul fonyl)
benzonitrile 66. HPLC purity: éo %CllH NIVR (500 Mz, CDA&)o: €8. 27 (d, =2
Hz, IH), 7.67(dd]J1 =9 H, J NE2 |Hz, .94 (s, IrH%,N,S’ (d, 9 Hz,
IH), 6.68 (s, — N o N\)
Bu” \n/
NO, NO, O NO,
37 38
Cl Cl
0.0 @
— 3% Cl . 0L ¢
(\N'S Cl
tBu’O\ﬂ/N\) HN\)
O NO, NO,
39 40
[00256] 2-Chloro-5-nitrobenzene-1-sulfonyl chloride 37. To an ice-bath chilled

solution of conc. HCI (100 mL) was added 2-chloro-5-nitroaniline (10 g) portion-wise.
When complete dissolution was achieved, an aqueous solution of sodium nitrite (6.0 g in 50
ml. water) was added dropwise and the resulting reaction mixture was stirred at 0 °C for 1 hr.
The above obtained diazonium ion solution was then carefully added to an ice-bath chilled
mixture of cupric chloride dihydrate (5 g) in acetic acid (500 mL.) pre-saturated with sulfur
dioxide gas. After stirring the resulting reaction mixture at 0 °C for 1 hr, it was carefully

added portion-wise to an ice-water slurry with vigorous stirring. The separated solids were
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- 95 - SDI-13262vl2H), 3.72 (m 2H), 3.55 (m 2H), 3.34 (m 4H), 2.33 (s,
6H), 2.19 (d, = 7 Hz, 2H), 2.09 (m IH, 0.95 (d, =7 Hz, 6H); M (ESI,

El +) : mwoz005@3¢eWH+) . [ 00215] PCT/US2010/031833

3-(4- (3, 3-Di net hyl but anoyl ) pi perazin-1-yl sul fonyl)-4-(3, 5-

di met hyl phenoxy) benzonitrile 67. HPLC purity: 98.5% 1H NMR (500 MHz,
CDCI3):827(d:2HzIH) 7.67 (dd, J1 =9 Hz, J2 =2 Hz, IH), 6.94 (s,
IH), ngﬁ&ted‘—by%u&%n ﬂﬂ's'):d wﬁh @x%telgsand aﬂd, uﬁerl%c&dﬁh to%ﬁ%ash%hé&s&éﬂ 2H), 3.35
(m 4H), 2. 6H), 4 (s MR? M(

3- (4- (q/dalr@aétrﬁt a?ﬁé@@ta@dﬁwf)%%fél@a@ﬂr&ﬁ”@s 590 MH{z3 DYISO-ds): 6 8.61

di met hyl PlsGy t 57 3% 1, 1HpNVR (500 MHz,
C::)rCT:IES)y. R@@nﬂﬁl)z,bﬁﬂzm‘é cfd'bﬁ)@ﬁz HELGy (dd HE 7y70(8 J %Hz H{)N Hz,( IH) 6 94 (s,
IH), 6. 9096 I—P % 2H) , 2H), 3.34
(m 4H) QQZ] (m Tq.q§ butyl 43@ C(héoro Ftbltropj}e%su(fﬁﬁlylypmerazgpeﬂ@caftrﬂxylzﬁ)% A 58 (m
2H) ;. M5 (Bglion &' cbinpoudd 3 (@, 66@§ 2(Mi'ﬁ1)no}) il 8RR &bho ‘ﬂnL()%vas édd%h%}k g pPhenoxy)

-3-(4-(4- (trifluoronethyl)benzoy Blpera2|n- 1- ylI'sul fonyl)benzonitrile

69. HPLC pprsrazingearigaxyhpeg (0560 BIMROA 15@@ weg TESHEHZ) mL, %04291rr(0é|> e peapon | H) ,

Z H)81 (7 dg 8Va§ ;lnonﬁo 1tﬂ 2FILE>2(2§% ’E(SQN% Jl IYG'XZI‘% I(g = Ci' ?_ﬁ 'T%e re%ﬁ%on nﬁgﬁ& V(I% 8_ 8 Hz,

2H), 3. 4801(nmetezblft)3r st@ruwt fonm RHperams: (EShT, aEind)cated hy theab&8oe ¢ivkér) . | 002 18]

5 Sl g M e Gl g apheneberppi 1 2 70

(dd, J1 ﬂ)n?dined&itrac& \Hm; sdqbbntia]ly @hshednwitB Mjater dndBatinengricBidyer MgSQu, (s, | H),

ZH;) 4 ﬁ/g’ (fiétg%d Hazéq‘d _Eya oirar(r?d i va<(§¢_|o_.}o ?%%_r‘g_)a yel%ivb%gafg%m Sol%’v&?aas' tlgtmate%kgith I§CI§16 (m

4- (3, 5- Daghlh@;raﬁ@hﬁmlohm)fﬂ&re(déte (yiz]Beodipoeid 38 dsmtyanmykolmi(pemgimwyﬂlmﬂf onyl)
benzoni triLe, T JFBECOPMALE oo e bl AVs 09 M, 0 aaB, 30 (9 =

3 Hz, J,=8 Hz, 1H), 8.01 (d, J = 8 Hz, 1H), 3.37 (m, 4H), 3.23 (m, 4H), 1.37 (s, 9H).

[00258] Tert-butyl 4-(2-(2,5-dichlorophenoxy)-5-nitrophenylsulfonyl)piperazine-1-
carboxylate 39. To a solution of 2,5-dichlorophenol (0.414 g, 2.54 mmol) in THF (20.00
mL) stirred in an ice bath was added NaH (0.101 g, 2.54 mmol) slowly. After addition, the
mixture was stirred for 5 min. Compound 38 (0.790 g, 1.95 mmol) was then added and the
resulting reaction mixture was heated to 75 °C overnight. The reaction was monitored by
HPLC. However, the reaction was not complete after 16 hrs (HPL.C), so THF was
evaporated and 18-crown-6 (1.057 g, 4.00 mmol), DMF (15 mL), and K,CO3 (0.553 g, 4.00
mmol) were added. The reaction mixture was heated to 100 °C for another 16 hrs, at which
time HPL.C indicated that the reaction was complete by absence of starting material. The
reaction mixture was cooled to room temperature, and water (0.250 ml.) was added. The
reaction mixture was extracted thrice with EtOAc. Combined extracts were washed
sequentially with 1N NaOH, water, and brine, dried over MgSQy, filtered, and evaporated in
vacuo. The residual was dissolved in a minimal amount of DCM and purified with
chromatography using a gradient of 5 to 30% EtOAc in hexanes. Pure fractions were
combined and evaporated in vacuo. The resulting solid was triturated with DCM and
hexanes, and then filtered to afford compound 39 as a white/yellow powder (0.120 g, 100%
HPLC purity, 10.0% yield). "H NMR (500 MHz, DMSO-dy): J 8.59 (d, J =2 Hz, 1H), 8.42
(dd,J; =2 Hz, /=8 Hz, 1H), 7.76 (d, J = 8 Hz, 1H), 7.66 (d, J =3 Hz, 1H), 7.50 (dd, J; =2
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Hz, IH), 7.80 (dd, J1 =9 Hz, J2 =2 Hz, IH), 7.29 (s, IH, 7.02 (d, = 9 Hz,
IH), 6.97 (s, 2H), 3.73 (m 2H), 3.59 (m 2H), 3.31 (m 4H), 2.24 (s, 2H),
1.03 (s, wop1okMB346RSI, EI+) : mz = 511 (MH) . [00220] PCT/US2010/031833

4- (3, 5-Di chl or ophenoxy) - 3- (4- ( 3- et hyl but anoyl ) pi perazi n-1yl sul fonyl)
benzonitrile 72. HPLC purity: 99.1% 1H NWR (500 MHz, CDCI 3) : 8.30 (d, = 2
Hz, I H), 780(dd J1 =9 Hz, J2 =2 Hz, I H), 730(t:2HzIH) 7.02 (d,
= 9 Hz, J, D S .31 (m
4H), 2. 19 d2 89@ mj)ﬂfo?dwgﬁm%%m&(ﬁaml%?&(ﬁﬁnylm( %% 95 (d = 7 Hz,
6H); M (C[ESI E ) 3

3- (4- ( Oy V&t anech%@rﬁ/P)CB}%@hé%xﬁ nwoghﬁr%mfwlmwe@%e 40. Toa

di chl or OQBﬁﬂ&i((\(f)daﬁﬁ}éﬁf@ll 39160 g?o 1918#161) EWDCM’(6 o‘@fin@%@as Jahhdxl\ilﬁ 1609 1Mz,

CcDd 3) : I H), 9 (dd , IH, 7.30
(t, =2 }qzoxapq_é) 579 n@Q Zl“ae react@npvéas n]opbtore@wgb Tw (25%@@.@0 1112I|.qy(ane3, Rea (m 2H),
(3m43| I(-l)m OQ(JlFD r[h@reg&lo(lr@as é&l)llzlet% ar?tgr s(lmng a't_l}oomztel%ﬁerﬁtme fgf_% hrg a@élnd(dﬂed%w 1. 97
3-(4- (q/éln%q@émcaﬁ%@aﬁtb@ﬁg Iﬂ}aﬁﬂnﬁ]ér 5&@ Wathy Inswwwlcynwm(r%ecsand the res1dua1

coci'3) © BAT R CLRIRONtS @ iy, 1D B el Vas G R JUACRRRORATE, o

(t, =2 ftarred llb@tl,l pr?g:i@'@até thrmed O Oktzip). |T—l@e soky] @& c(oﬂected Iy ﬂi—]jgrati@Hp yieBl 72 (m 2H),

3. 61 (M Byt Ml BoRf (Bt B0 J6m i80 btk 6 200 157

3-(4-(4- MHnrm%&@myBPwmele&ﬁll (dyl s QIHzohly), B484dB/b=3 Hz, J, =9 Hz, 1H),

o) e 3e fa Tl By f‘ﬂ?dﬁ*‘f éyfi & g 331 ST 7 4o

(m 2H), 87Hz'33HQrBl,57ZhD,4HY33(B((nt4H)= 2 Hz, 7.04 (d, = 9 Hz, IH), 6.98 (s,
2H), 3.70 (m 4H), 3.35 (m 4H); I\/B(ESI EI+) : mz = 551 (M+) .
[00260] The following compounds were made according to the procedures as

described in this example, and followed by modification as described herein, e.g., in

Examples 1 to 3.

[00261] 1-(4-(2-(2,5-Dichlorophenylthio)-5-nitrophenylsulfonyl)piperazin-1-
ylethanone 151. HPLC purity: 99.5%; '"H NMR (500 MHz, DMSO-ds): 6 8.51 (d, J =2 Hz,
1H), 8.28 (dd, J; =2 Hz, J, = 8§ Hz, 1H), 8.00 (d, J = 2 Hz, 1H), 7.81 (d, J = 8 Hz, 1H), 7.74
(dd, J; =2 Hz, J, =8 Hz, 1H), 7.01 (d, J = 8 Hz, 1H), 3.54 (m, 4H), 3.35 (m, 2H), 3.25 (m,
2H), 1.99 (s, 3H); melting point: 190 — 193 °C.

[00262] 1-(4-(2-(2,5-Dichlorophenylthio)-5-nitrophenylsulfonyl)piperazin-1-yl)-3-
methylbutan-1-one 152. HPLC purity: 100%; "H NMR (500 MHz, DMSO-ds): § 8.51 (d, J =
2 Hz, 1H), 8.28 (dd, J; =2 Hz, J, =8 Hz, 1H), 8.00 (d, /=2 Hz, 1H), 7.81 (d, /= 8 Hz, 1H),
7.74(dd, J; =2 Hz, J, =8 Hz, 1H), 7.01 (d, J = 8 Hz, 1H), 3.57 (m, 4H), 3.34 (m, 2H), 3.25
(m, 2H), 2.17 (d, J = 8 Hz, 2H), 1.93 (m, 1H), 0.86 (d, J = 8 Hz, 6H); melting point: 180 —
183 °C.

[00263] (4-(2-(2,5-Dichlorophenylthio)-5-nitrophenylsulfonyl)piperazin- 1-yl)(4-
(trifluoromethyl)phenyl)methanone 153. HPLC purity: 100%; 'H NMR (500 MHz, DMSO-
ds): 0 8.51 (d, J =2 Hz, 1H), 8.30 (dd, J; =2 Hz, J, = 8 Hz, 1H), 8.01 (d, J = 2 Hz, 1H), 7.83
(s, 1H), 7.80 (d, J = 8 Hz, 2H), 7.74 (dd, J; = 2 Hz, J, = § Hz, 1H), 7.62 (d, J = 8 Hz, 2H),
7.03 (d, J =8 Hz, 1H), 3.75 (m, 2H), 3.35-3.40 (m, 6H); melting point: 190 — 193 °C.
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[00224] 3-(4-(3-Chl orobenzoyl ) pi perazin-| -yl sul fonyl)-4-(3, 5-

di chl or ophenoxy) benzonitrile 81. HPLC purity: 92.5% 1H NVR (500 IHz,
CDCl 3) : wWo2010(d3966 2 Hz, IH), 7.81 (dd, J1 =9 Hz, J2 =PRTHS2010/63183¥. 42 (m
IH, 7.35 (m 2H), 7.30 (t, =2 Hz, IH, 7.26 (m IH, 7.04 (d, = 9 Hz,
IH), 6.99 (d, = 2 Hz, 2H), 3.85 (m 2H), 3.55 (m 2H), 3.38 (m 4H); M
(ESI, EI+) : mz = 551 (M#) . [00225]

4- (3, 5- Djf 6('5@6@];50%641@&6}0 it (245 H%Elb%?%ﬁﬁﬂ}é 3-@1th3@§&¥@ ﬁbkﬂ‘a%yﬂ ) 5 (a,

benzonitrile HPLC purity: = 2
Hz, |H), Ybhbgen({wae 160 HY Gpurity 29852/0 F&INMR)@OO?M@ PMSO3¢4): 0 823 b, ( ﬁ2 = 8 Hz,
illzl)b Z gg{ @'H)sz%(éréFJ,LE')éilz $< §H(zd1H)-880{dZJ %"ﬂ){z 1?1)77%1((H1J th, F133 (M
4- (é 5- DITeHI (84, dphéri@(\]z) &H(ZAHQ)Z'J ﬁétmylﬁﬂzdﬂ))ﬁa@%@ﬂaﬁ HZJ%H)5M$ gnyl )

2

be,nzonl tr“#)so ( ljﬁlj% ;Iju(;rlﬁﬁ)f i él%ﬁg;Hd}lyg %gg% m’pﬂﬁg%élﬁz(g%zgz(kﬁj =

7.11 (d, = 7 Hz, |H)), H),698 = 2 He, 3.99 (m
IH), 3. 830(@@15] I H) Cﬂlwtxl(rﬁ( 1(2& dldﬂ@QPhﬁn)Slle) 306 esyl%fo(‘l)fﬁplmﬂlm 822 (m
2H), 2. 2 : 149 66 1,00 _

3-(4-(2- er?zlgy p| p Pg |%£) (yy]:ﬁsﬁ]l\@oﬁéff{/f g% é%o HPFEH @ =2

di chl or o;ﬂzeﬂ]H)cy%)QBédrkantZHZLé 8AHzHPDC pULd, ¥ y:2 198 18947 SIHINNVRS (BOTDIVHZ

CDCI 3 ,_ d 7.41

7 o PR T 467 eVt ToRGAS P G o B S i By T (T
2H) 4 1B.y1rf, IS]-H) 2.13. (171321(1}112 Obdn, 213), 535 (Im TH)H) .69 8n.331)( meltibgipointVBY ESI , El +)
; . [ 00228
4- (3 5 Di g% ér opheno£<y) 3-(4-(2-fluorobenzoyl) pi perazin-1yl sul fonyl)

benzonitrile 85. HPLC purity: 98.6% 1H NWR (500 MHz, CDCI 3) : 8.30 (d, =
Hz, |H), [G0286] (dd, C;klohzerle62-(\225—&@11¢Ephe|nﬁ)hio)75.—ﬁiﬁophﬂnylblﬂjqnympip&az(iml- | H),

7.30 (s, Iihnhadordd62. HPLC purity: 99.3%: 'H NMR (500 MHz, DMSO-dy): 3 8.51 (d, J = 2
Hz, 1H), 8.28 (dd, J; = 2 Hz, J, = 8 Hz, 1H), 8.00 (d, J = 2 Hz, 1H), 7.80 (d, J = 8 Hz, 1H),
773 (dd, J, = 2 Hz, J, = 8 Hz, 1H), 7.01 (d, J = 8 Hz, 1H), 3.59 (m, 4H), 3.25 (m, 2H), 2.53
(m, 1H), 1.65 (m, 2H), 1.59 (m, 3H), 1.25 (m, 4H), 1.13 (m, 1H); melting point: 207 — 210
°C.

N

[00267] (4-(2-(2,5-Dichlorophenylthio)-5-nitrophenylsulfonyl)piperazin-1-
yl)(phenyl)methanone 163. HPL.C purity: 99%; "H NMR (500 MHz, DMSO-dy): § 8.51 (d, J
=2 Hz, 1H), 8.29 (dd, J; =2 Hz, J, =8 Hz, 1H), 8.02 (d, /=2 Hz, 1H), 7.82 (d, J = 8 Hz,
1H), 7.74 (dd, J; =2 Hz, J, = 8 Hz, 1H), 7.44 (m, 3H), 7.39 (m, 2H), 7.02 (d, J = 8§ Hz, 1H),
3.72 (m, 2H), 3.38 (m, 6H).

[00268] (4-Chlorophenyl)(4-(2-(2,5-dichlorophenylthio)-5-nitrophenylsulfonyl)-
piperazin-1-yl)methanone 164. HPLC purity: 100%; "H NMR (500 MHz, DMSO-dy): 6 8.51
(d, J=2Hz, 1H), 8.29 (dd, J; =2 Hz, J,= 8 Hz, 1H), 8.01 (d, /=2 Hz, 1H), 7.82 (d, /=8
Hz, 1H), 7.74 (dd, J; =2 Hz, J, = 8§ Hz, 1H), 7.48 (d, J = 8 Hz, 2H), 7.42 (d, J = 8§ Hz, 2H),
7.02 (d, J=8 Hz, 1H), 3.71 (m, 2H), 3.37 (m, 6H); melting point; 172 — 175 °C.

[00269] (4-Methoxyphenyl)(4-(2-(2,5-dichlorophenylthio)-5-nitrophenylsulfonyl)-
piperazin-1-yl)methanone 165. HPLC purity: 100%; "H NMR (500 MHz, DMSO-dy): 6 8.51
(d, J=2 Hz, 1H), 8.29 (dd, J; =2 Hz, J, = 8 Hz, 1H), 8.02 (d, / =2 Hz, 1H), 7.82 (d, /=8
Hz, 1H), 7.74 (dd, J; =2 Hz, J, = 8 Hz, 1H), 7.35 (d, J = 8§ Hz, 1H), 7.02 (d, J = 8§ Hz, 1H),
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(m IH), 7.10 (t, = 9 Hz, IH, 7.03 (d, = 9 Hz, IH), 7.00 (d, J=I Hz, 2H),
3.90 (m 2H), 3.43 (m 4H), 3.33 (m 2H); MS (ESI, El+) : mz = 535 (MH)
[ 00229] WO 2010/123960 PCT/US2010/031833

4- (3, 5-Di chl or ophenoxy) - 3- (4- (3-fl uor obenzoyl ) pi perazi n-1yl sul fonyl)
benzonitrile 86. HPLC purity: 98% 1H NNR(SOO MHz, CDCI3) : 8.29 (d, = 2
Hz, IH, 7.81 (dd, J1 =9 Hz, J2 =2 Hz, 741(mIH) 7.30 (s, IH,

7.16 .. 9910 5kl (n7 o= bHhi 6399 16§ 7c 2
728 Em 6?3)).:1 J @91 E%{) gz{?(sH?vH) 3@0( 41%13(3% 41% 1 Lg;ﬂb t(iséz? 1@%3% (FDM_H)
0023

05 ) IRRTBE opheeRy S Riebloroahany Wpaioany bl Rpiprarign st Rty
benzoni t ry'l hﬁtlﬁﬂone"i@bCHPEUphMty @53?% H]NMN\(E’OQWQ MV@O Q;DQ)‘ 332 (d §3 agﬂz(d =2
Hz, IH), 1 (dd, J1 =9 Fe, I 'H) m 2 0 (s

ST S 1H)985F$z(ddzﬁﬂf2ﬁz G bdl LD BB @ 1 68, {2 (e W S0 4ty

3.35 = 28lt), £ sH
501 ety eyl L1 8 .ﬁ‘lgzg;gfgm SR o80T Ui i |

yIsquon;km)ﬂéhZIGﬁinlgermélg purity: 98.9% 1H NWMR (500 MHz, CDCl 3) :
8.18 (d, = 2 Hz, 7.70 (d, = 8 Hz, 2H), 7.52 (d, = 8 Hz, 2H), 7.48 (dd,

J1 =28 =2 i nyitiio i sutfo er 92 2H),
354 (quzﬁ)ﬁ] "h7~4 d'%sﬁn%e'égﬁ(sﬁﬂe ﬁtﬂ))ﬁn%p&ﬂylurfﬁﬁ%ﬁp iz'ﬂ%lESl Elgr;n: lr;ibz
= 560 (Mgﬂ))athan({ng@kal]lPLC punty 99%; ' NMR( 00 MHz, DMSO ds): 0 8.50 (d,J = 2 Hz,

g 9( 4Hgﬁgz%|rsﬁ%d§®ag§%ﬂh W%_f%'}fzoﬁ‘ﬁ {444, %Hggétmtm&;memj yh5e) Q&Q,?O:’lll_é rile

7.47 (dd Hz) 11y 6814, J Iz, VA (IH)4H)73 AP, rﬁH)Si—@‘l (0 24 2(352 (s3), 284 95 (d, =
8 Hz, IH) : . 2 .40 (m 4H), 2.36 (s, 6H); M (ESI,
B4) Yy 312[)%020( @l\ﬁlé)wn?mﬁg g‘g‘m( qr$s]Dl 14%5562v1 [ 00233]

4- (3, 5-Di net hyl phenyl t hi 0) - 3- (4- (4-net hyl benzoyl ) pi perazi n-1yl sul fonyl)
benzoni t 19922D0. 1@-RNRS(1506thvirenyBDO)-3)nitropgenypultanylpiperaggn- 1-yIpt; 7. 47 (dd,

J1 (trifluoromethyl)phenyl)methanone 168. HPLC purity: 99%; "H NMR (500 MHz, DMSO-
dg): 6 8.50 (d, J =2 Hz, 1H), 8.27 (dd, J; = 2 Hz, J, = § Hz, 1H), 7.81 (d, J = 8 Hz, 2H), 7.63
(d, J = 8 Hz, 2H), 7.48 (s, 1H), 7.42 (d, J = 8 Hz, 1H), 7.36 (d, J = 8 Hz, 1H), 6.82 (d, J = 8
Hz, 1H), 3.76 (m, 2H), 3.35-3.41 (m, 6H), 2.33 (s, 3H), 2.26 (s, 3H); melting point: 200 — 203
°C.

[00273] 1-(4-(2-(2,5-Dimethylphenylthio)-5-nitrophenylsulfonyl)piperazin- 1-yl)-3-
methylbutan-1-one 169. HPLC purity: 99%; 'H NMR (500 MHz, DMSO-d): 6 8.50 (d, J =
2 Hz, 1H), 8.25 (dd, J; =2 Hz, J, =8 Hz, 1H), 7.47 (s, 1H), 7.42 (d, /= 8 Hz, 1H), 7.35 (d, J
=8 Hz, 1H), 6.81 (d, J = 8 Hz, 1H), 3.57 (m, 4H), 3.32 (m, 2H), 3.25 (m, 2H), 2.32 (s, 3H),
2.23 (s, 3H), 2.19 (d, J = 8 Hz, 2H), 1.94 (m, 1H), 0.87 (d, J = 8 Hz, 6H); melting point: 157
- 160 °C.

[00274] 4-Chloro-1-(4-(2-(2,5-dimethylphenylthio)-5-nitrophenylsulfonyl)piperazin-1-
yl)butan-1-one 170. HPLC purity: 99%; 'H NMR (500 MHz, DMSO-ds): § 8.50 (d, J =2
Hz, 1H), 8.26 (dd, J; =2 Hz, J, = 8 Hz, 1H), 7.47 (s, 1H), 7.41 (d, /= 8 Hz, 1H), 7.35 (d, J =
8 Hz, 1H), 6.81 (d, J =8 Hz, 1H), 3.64 (t, J; = J, =7 Hz, 2H), 3.57 (m, 4H), 3.33 (m, 2H),
3.27 (m, 2H), 2.46(, J; = J, =7 Hz, 2H), 2.32 (s, 3H), 2.24 (s, 3H), 1.93 (m, 2H); melting
point: 156 — 159 °C.

[00275] Cyclohexyl(4-(2-(2,5-dimethylphenylthio)-5-nitrophenylsulfonyl)piperazin-1-

- 108 -
SDI-13262v1



=8 Hz, J2 =2 Hz, IH), 7.29 (d, = 8 Hz, 2H), 7.22 (d, =8 Hz, IH), 7.15 (m
3H), 6.94 (d, =8 Hz, IH, 3.77 (m 4H), 3.39 (m 4H), 2.37 (d, = 8 Hz,
9H); M5 (E6I20106R23960: m z = 506 (MH) . [00234] PCT/US2010/031833

4- (3, 5- Di et hyl phenyl t hi 0) - 3- (4- ( 3- et hyl benzoyl ) pi perazi n-1yl sul fonyl)
benzonitrile 91. 1H NWVR (500 MHz, CDA3) : 8.18 (d, = 2 Hz, IH), 7.47 (dd,
J1 =9 Hz, J2 =2 Hz, IH, 726(m3H) 7.15 (m 4H), 6.95 (d, 8 Hz, IH,
3. 536(?1 ymethaﬁomﬂ MHPREpori: AR MR (5 1361, (SMSOHY,): MSAES =261 ) © 1l 2

35]
4- (3, 5- DitlretHyl &ﬁé%ﬂtﬁ?(ﬂLéﬁ(&H@’Z]}He? Ay (so ik 3P Ypi/ et Hzi lhDI 435 f onyl )
benzonltrl ) 2 I 48 (dd,
benz 811129 1ﬁ¥6831'2'd’\}\38¢1§ ﬁ{z)l\/b*?%] (s?}éﬁ,?5.575-(%%11%%.1%2,}1)7%'{%@?, nl]'ﬁ)hzl_.gz, o
(d, = 8 K&3HI) I-1}23 (4»309 (ﬁ?(mH)H,) BB, (G, 1.H) (m, 3HZA. 1 2nm, LH); medti@po{nyy  4H) ,
3.26 (m Ell 36 (s, 6H), 2.29 (s, 3H); Ms (ESI, EI+) : nlz = 506 (MH)
Exanpl e 21 repar ation of 4-(5-cyano-2-(3,5-dinethyl phenoxy) phenyl sul fonyl ) -
N-i soprop erazi ne- 1- carboxam de 58 58 [00236] Conpound 58 was
synt hesi ié‘@ s hoir(21(A. 5 SamethlpBenythig2-3jtrophenylsulfonyl)piperazin-1-

4-(5- I -
L o Dok e B 199 PERANALR GO, Vb vl ARG IR bR M e
(3 nl) wals= abdedDi $Bptddpyl= 1 Bodyasdia 1HD. 706248 (0 888 Giaoi)/ afdlz, 1H),

t t hyl i d 20 h t
Lol A, 6 338 o ol 30TVl 2 BRI SRR Bh LIRS 20 s 2t room

CH A ) . The reaction mxture was then concent.rate.d in- 99 -
SDI - 1326200%7dtuo, (edilerophongll4H@-(3,5dimethe pheapithint S-aitroph@is@lfonahd

chromat ogr APNEY1 MY GEHARLEM3. AR purity: 100%: 'H NMR (500 MHz, DMSO-ds): 6 8.50
(d,J =2 Hz, 1H), 8.27 (dd, J; =2 Hz, J, = 8 Hz, 1H), 7.49 (t, J; = J, = 8 Hz, 3H), 7.44 (1, J;
= J, =8 Hz, 3H),7.35 (d, J = 8 Hz, 1H), 6.82 (d, J = 8 Hz, 1H), 3.71 (m, 2H), 3.37 (m, 6H),
2.33 (s, 3H), 2.25 (s, 3H); melting point; 205 — 207 °C.

[00278] (4-(2-(2,5-Dimethylphenylthio)-5-nitrophenylsulfonyl)piperazin-1-yl)(4-
methoxyphenyl)methanone 174. HPLC purity: 100%; '"H NMR (500 MHz, DMSO-dy): 6
8.50 (d, /=2 Hz, 1H), 8.27 (dd, J; =2 Hz, J, = 8 Hz, 1H), 7.48 (s, 1H), 7.42 (d, J = 8 Hz,
1H), 7.37 (m, 3H), 6.97 (d, J = 8 Hz, 2H), 5.82 (d, J = 8 Hz, 1H), 3.78 (s, 3H), 3.60 (m, 4H),
3.36 (m, 4H), 2.33 (s, 3H), 2.25 (s, 3H); melting point; 163 — 167 °C.

[00279] (4-(2-(2,5-Dimethylphenylthio)-5-nitrophenylsulfonyl)piperazin-1-yl)(furan-
2-yhmethanone 175. HPLC purity: 96%; "H NMR (500 MHz, DMSO-de): 6 8.51 (d,J =2
Hz, 1H), 8.26 (dd, J; =2 Hz, J, = 8 Hz, 1H), 7.83 (s, 1H), 7.48 (s, 1H), 7.41 (d, J = 8 Hz,
1H), 7.36 (d, /=8 Hz, 1H), 7.02 (d, / = 2 Hz, 1H), 6.81 (d, /= 8 Hz, 1H), 6.62 (dd, J; =2
Hz, J, =8 Hz, 1H), 3.79 (m, 4H), 3.40 (m, 4H), 2.32 (s, 3H), 2.24 (s, 3H); melting point: 160
- 163 °C.

[00280] 1-(4-(2-(2,5-Dichlorophenoxy)-5-nitrophenylsulfonyl)piperazin-1-yl)ethanone
176. HPLC purity: 98.7%; '"H NMR (500 MHz, DMSO-dy): 6 8.59 (d, J = 2 Hz, 1H), 8.43
(dd,J; =2 Hz, /=8 Hz, 1H), 7.76 (d, J = 8 Hz, 1H), 7.66 (d, /=2 Hz, 1H), 7.50 (dd, J; =2
Hz, J, =8 Hz, 1H), 7.11 (d, J = 8 Hz, 1H), 3.51 (m, 4H), 3.31 (m, 2H), 3.23 (m, 2H), 1.98 (s,
3H); melting point: 270 — 273 °C.
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silica (MMOH/ CH 2q 2) . The fractions containing the desired product were
conbi ned and concentrated in vacuo to yield a white powder, which was then
triturat esownton2gdaq 2/ hexanes and vacuum filtered to yipelrasaoposctds . The
powder was redi ssolved in CH2Cl 2 and chromat ographed for a second time over
normal phase silica (MeOH CG"C"). The fractions containing the desired
product were conbi ned and concentrated in vacuo to yield a white powder,

whi ch wa en trit Mma B %@N@uwml &rﬁﬂt fford
corrpoundq%%jgag awhlkk{gi%(c)g ) rdg ?)SS 5/9 HTY)b iy %1I—¥F)>Lgt urlty) 1H

NVR (500 Mtbyibuend -gye 1775 Hﬁc(mm T60RL 1 MR (500 b7 126 DTS Or g bh R ()
IH) 6.93 s, E ’ , 7L, 2on
('r;]') 1y z(ﬁ 1H?'0843QE§% L%H (J k'ﬁl_oiﬁi)wé(c@%—(gsﬂ %'Fi? 7615(%1 J.fcng7 %) 2 e
(ESI, Ei 47)50 (dgefiz= elﬂaam&/m)m) %d hédd =8 100268} 541¢m4H¢|a?&/@m@H¢c3rﬁ@ounds

wer e nmade,_a r r epcki le. [00239]
1 (5 Oyags S 3 BN Ho R eGP, O BT SR Bk Maspofit A

fl uorophé69P¢p| per azi ne- I-car boxam' de 61. HPLC purity: 99.2% 1H NWR (500
MHz, CDCI 3) : 8.28 (d, = 2 Hz, 7.68 (dd, J1 =9 Hz, J2 =2 Hz, IH), 7.25

6701 (4! [5(’%%”‘ W @393 51‘39?6.51%’9”? %Ef?’“ﬁ%ﬁy@@%m P $50' (O
jl—l% 5 séy gﬁtr(ﬂqrpr(omq)h,yl)zhe@snmstham 178\/EHI(IESFurllthI99L70 MANMRESEOGHENPMPO: [ 00240]
ot hyl pherdl %Su g&?d&%@%@ggﬁ@y} RRERy 2 s L%’%H%’i t?&(g@’s‘. 58710 Wk (500
Mz, CDO(@)/= 8 Bz281) @70 &, 2 =Ktz [LH), 7.61. (887 £ 8dilz, A1), 261 Kil, /322 82, He8 | H) . 7. 20
b 6 paf i @b e gfud b ad Sho o B bhinZ o3yl Bsq My ©17° (%

Hz, 2H), °2.33 (s, 6H), 1.20 (t, = 8 Hz, 3H): M (ESI,

[00283] 4-Chloro-1-(4-(2-(2,5-dichlorophenoxy)-5-nitrophenylsulfonyl)piperazin-1-
ylbutan-1-one 179. HPLC purity: 97.5%; "H NMR (500 MHz, DMSO-dy): § 8.59 (d, J =2
Hz, 1H), 8.43 (dd, J; =2 Hz, J, =8 Hz, 1H), 7.76 (d, J = 8 Hz, 1H), 7.65 (d, J =2 Hz, 1H),
7.51(dd, J; =2 Hz, J, =8 Hz, 1H), 7.11 (d, J = 8 Hz, 1H), 3.63 (t, J; = J, = § Hz, 2H), 3.53
(m, 4H), 3.31 (m, 2H), 3.24 (m, 2H), 2.43 (t, J; = J, = 8 Hz, 2H), 1.91 (m, 2H); melting point:
145 - 149 °C.

[00284] Cyclobutyl(4-(2-(2,5-dichlorophenoxy)-5-nitrophenylsulfonyl)piperazin-1-
yl)methanone 180. HPLC purity: 98%; '"H NMR (500 MHz, DMSO-ds): 6 8.58 (d, J=2 Hz,
1H), 8.43 (dd, J; =2 Hz, J, =8 Hz, 1H), 7.76 (d, J = 8 Hz, 1H), 7.65 (d, / =2 Hz, 1H), 7.50
(dd,J; =2 Hz, J, =8 Hz, 1H), 7.11 (d, J = 8§ Hz, 1H), 3.52 (m, 2H), 3.39 (m, 2H), 3.25 (m,
5H), 2.10 (m, 2H), 2.03 (m, 2H), 1.84 (m, 1H), 1.70 (m, 1H); melting point: 237 — 241 °C.

[00285] Cyclohexyl(4-(2-(2,5-dichlorophenoxy)-5-nitrophenylsulfonyl)piperazin-1-
yl)methanone 181. HPLC purity: 99%; '"H NMR (500 MHz, DMSO-ds): 6 8.59 (d, J=2 Hz,
1H), 8.43 (dd, J; =2 Hz, J, =8 Hz, 1H), 7.76 (d, J = 8 Hz, 1H), 7.65 (d, / =2 Hz, 1H), 7.51
(dd,J; =2 Hz, J,=8 Hz, 1H), 7.11 (d, /=8 Hz, 1H), 3.55(d, /=32 Hz, 4H), 3.24 (d, J = 32
Hz, 4H), 2.52 (m, 1H), 1.56-1.66 (m, 5H), 1.27 (m, 4H), 1.13 (m, 1H); melting point: 200 —
203 °C.

[00286] (4-(2-(2,5-Dichlorophenoxy)-5-nitrophenylsulfonyl)piperazin-1-
yl)(phenyl)methanone 182. HPLC purity: 98%; "H NMR (500 MHz, DMSO-de): 6 8.59 (d, J
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- 100 - SDI-13262vliElI+) : mz = 519 (MH#) . [00241]

4- (5- Cyano- 2- (3, 5-di chl orophenoxy) phenyl sul fonyl ) - N (3-

fl uor ophewgl2ppipayeazi ne- 1 - car boxam de 75. HPLC purity: 9C¥uUs2HonsaR3f 500
MHz, CDCI3) : 8.31 (d, =2 Hz, IH), 7.80 (dd, J1 =9 Hz, J2 = 2 Hz, IH) 7.30
t, =2 Hz, IH, 7.27 (m IH), 7.23 (m IH), 7.03 (d, =9 Hz, IH, 7.00 (d,

=| 2H) 6.97 (m IH, 6.75 (m IH, 6.37 (s, IH, 3.61 (m 4H), 3.40

Hz,
4H) ; J@Héﬁfﬁ) Sﬂ(hh J,—fdﬁz725%Q{z( I}/H)*)776(£1@0281?ﬂz 1H), 7.71 (d, J =2 Hz,
- Cyano- 2- - di chl or ophenox }p enyl sul fonyl ) - N—|soE ]%g/l gl per azi ne-

m
f: r boxdidd (B@d JHPBd%dzrtSﬁz 49-1143 (RvRHY ﬁd@ (M 8 08130 (d, =
Hz,

(
J
(
4-
1-
(2d | "')2H)73 iﬁ(n( %ﬂ% rﬂélunggpddﬁv 20332 20% 62,4- '150((17 397(}_'2 =| |2_|) HZ,S glg) ( m7 ?|2_|)
345 7 Hz, 6H); MS (ESI, EI : mz = 498
(M_|+) _ [[@@ﬂb] Et Whloro'ﬁgenyl)(zt (2- (5 5 dichlorophenoxyg_l)S n1tr0phf(:nylsuif0nyl)+) z

4-

9

(

5- I b I
( 1&/% e?az(n?n mbtﬁmo% gehamyld garﬁ}wmwmfwmﬁkmgghm ioivd ate

4.

=2 Hz, |, J 72E19 I(H);825 G@;JIH—BHZWzGZSf(I@ 1Hg, 7976|-4§ J=F Si)HZ Bip 7@§d JA), 4.14
m 2 0 L, , El +
(m :H) m%%(@% ?}f’z JZI(DJr%éHg'r'igpl %4@@& 8 Fz, buh iz 423 j = ¥ (59 - )
4-(3, 5- d|7rﬂét(ﬁy/l:p&ého}&§')) 389 (erHJ) .84 (10 GkDr e hpdiRp RENY PEUIG. onyl ) pi per azi n-
1- ylsul fonyl)benzonitrile 60 60 [00244] Conpound 60 was synt hesi zed as

shown in §eheme 4. 4[0Q243)ichioroph 5-nitrophenylsulfonyl oy
4- (3, 5- D|[ th{;ﬂlaphe(no(?qc/z - -IC Omlz)l enO)rqll)f rlljlg(r)%r?% ﬁi/ B %pelr)ﬁ;azérlljl nyI ) pi per azinl -

yl sul fonylile)ﬂb?ecmlt@n}/lﬁmﬁ:th@oe@184rd{1%sLCsmlrm i9Gb: OHWMHMDMSO%D 38,590, 27
mmol ) in (%'6)%%% 5 ﬁ{)gkézémn%%d?glg d/“_(StHi,flh‘)',Oi%’Yﬁ,t}‘é’ kxbenzengs i, hay!

chl ori de
Hz, 1H), 7.50 (dd, J;, =2 Hz, J, = 8 Hz, 1H), 7.36 (d, J = 8 Hz, 2H), 7.12 (d, J = § Hz, 1H),

6.95 (d, J= 8 Hz, 2H), 3.78 (s, 3H), 3.56 (m, 4H), 3.29 (m, 4H); melting point: 197 — 200 °C.

[00289] (4-(2-(2,5-Dichlorophenoxy)-5-nitrophenylsulfonyl)piperazin- 1-yl)(furan-2-
yl)methanone 185. HPLC purity: 98%; '"H NMR (500 MHz, DMSO-ds): 6 8.60 (d, J=2 Hz,
1H), 8.43 (dd, J; =2 Hz, J, =8 Hz, 1H), 7.82 (s, 1H), 7.75 (d, /=8 Hz, 1H), 7.67 (d, /=2
Hz, 1H), 7.50 (dd, J; =2 Hz, J, = 8§ Hz, 1H), 7.10 (d, J = 8 Hz, 1H), 6.99 (d, /=2 Hz, 1H),
6.61 (d, J=2 Hz, 1H), 3.75 (m, 4H), 3.37 (m, 4H); melting point: 236 — 240 °C.

[00290] 1-(4-(2-(2,5-Dimethylphenoxy)-5-nitrophenylsulfonyl)piperazin-1-yl)-3-
methylbutan-1-one 187. HPLC purity: 97.3%; 'H NMR (500 MHz, DMSO-dg): § 8.59 (d, J
=2 Hz, 1H), 8.41 (dd, J; =2 Hz, J, =8 Hz, 1H), 7.31 (d, /= 8§ Hz, 1H), 7.11 (d, J = 8 Hz,
1H), 7.01 (s, 1H), 6.84 (d, J = 8 Hz, 1H), 3.54 (m, 4H), 3.29 (m, 2H), 3.22 (m, 2H), 2.30 (s,
3H), 2.17 (d, J = 8 Hz, 2H), 2.08 (s, 3H), 1.93 (m, 1H), 0.86 (d, J = 8 Hz, 6H); melting point:
155 - 158 °C.

[00291] (4-(2-(2,5-Dimethylphenoxy)-5-nitrophenylsulfonyl)piperazin-1-yl)(4-
(trifluoromethyl)phenyl)methanone 188. HPLC purity: 99%; '"H NMR (500 MHz, DMSO-
de): 0 8.58 (d, J =2 Hz, 1H), 8.42 (dd, J; =2 Hz, J, = 8 Hz, 1H), 7.79 (d, J = 8 Hz, 2H), 7.62
(d, J=8 Hz, 2H), 7.31 (d, J = 8 Hz, 1H), 7.12 (d, /= 8 Hz, 1H), 7.08 (s, 1H), 6.86 (d, /=8
Hz, 1H), 3.73 (m, 2H), 3.40 (m, 6H), 2.32 (s, 3H), 2.09 (s, 3H); melting point: 177 — 180 °C.

[00292] (4-(2-(2,5-Dimethylphenoxy)-5-nitrophenylsulfonyl)piperazin-1-yl)(4-

-111-
SDE13262v1



triethylamne (0.039 g, 0.38 mmvol). The reaction m xture was stirred for 18
hrs, whereupon - 101 - SDI-13262vlithe starting material was consunmed (TLC,
1% MeOH iwoGHRAR2Y960. The reaction m xture was then conceotrnast@dosrs3yacuo,
redi ssolved in a mniml amunt of CH2ClI 2, and chromat ographed over nor nal
phase silica (MeOH/ CH 2C2) . The fractions containing the desired product
wer e conbi ned and concentrated in vacuo to yield a white solid. The solid
was trit yfaiex %%mnahmﬁ@isyoyﬁpm%ﬁﬁ& @@Wéﬁ NVIR (Y@oUH hkbed, @ to afford
conmpound 60 as a 2% vyield, 95. 7% APLE urity). 1H
NVR (500 8\i%Ad, LepeiRy 1H), 842 6d ¢, = Rin JHZSHH)lH),? %Se(d(hsmzmﬂéﬂc?d& J1 =9
, J2 ; 5 ) 8 , 3.48
(m 4%0,%%1}1?’?112&%? %f@%slﬂ(l)g?/'%%?ﬁ?\’/s%é%f%If)ﬂl’?%‘n?gd’g 5%%2’(1 ) .
Schene 4 J160248Y. rhe(nf, ) ol gn. dBpoi?iessHiet €0 watld): actioe dping 16b-tlhre
pr ocedur ag; as described in this exanple. [00247]
3-(4-((7, 7-Di et hyl bi cycl o[ 2. 2. 1] hept an-1| -yl ) net hyl sul fonyl) pi perazin-lyl su
| f onyl) - 3, 5-di net h | phenoxy) benzonitrile 51. HPLC purity: 99.3% 1H NMR
(500 Mz (00 3) ' (e 285 5D e ohenchigh -iqppheny D@ AP Potes 0 S Frid od o

' H) 6. 9%/Hz(qﬁthla&81}é)130 E{??g(pﬁnty %99 7 ﬁWR(gﬁo %ﬂl}z( B 5: (5%%” d G%H) 3. 32
(T L MR 12008, A F)= My S BES ek 16 4 THNYT, 313@5@@.@ 1y 1, 56
(s, I'H, 11”(?0/8%52"?}1) 3039, 8y, 63, 2 B11.(81), 850 (0, VB e Py M2 =

586 (M)
4- (3, 5- Di=nEeHhyilt heTfotay, HB-3 37 et 20ub f36Dy2 OpispaiDamichink ybaul17@AY T4
benzonltrble 52. HPLC purity: 97.2% 1H NWVR (500 MHz, DMSO-4): d 8.25 (d, =
2 Hz, IH),”8.04 (dd, J1 =9 Hz, J2 =2 Hz, I|H), 700(d = 9 Hz, IH), 6.98
(s, IH) 6. 87

[00294] N-Allyl-4-(2-(2,5-dichlorophenylthio)-5-nitrophenylsulfonyl)piperazine-1-

carboxamide 191. HPLC purity: 98.2%; '"H NMR (500 MHz, DMSO-dg): 6 8.52 (d, J=2 Hz,
1H), 8.28 (dd, J; =2 Hz, J, = 8 Hz, 1H), 7.98 (d, J/ = 2 Hz, 1H), 7.80 (d, J = 8 Hz, 1H), 7.74
(dd, J; =2 Hz, J, =8 Hz, 1H), 7.00 (d, J = 8 Hz, 1H), 6.70 (t, J = 4 Hz, 1H), 5.76 (m, 1H),
5.06 (d, J =9 Hz, 1H), 4.97 (d, J =4 Hz, 1H), 3.62 (m, 2H), 3.42 (m, 4H), 3.26 (m, 4H);
melting point: 198 — 202 °C.

[00295] 4-(2-(2,5-Dichlorophenylthio)-5-nitrophenylsulfonyl)-N,N-diethylpiperazine-
1-carboxamide 192. HPL.C purity: 99%; '"H NMR (500 MHz, DMSO-dg): 6 8.51(d,J =2
Hz, 1H), 8.28 (dd, J; =2 Hz, J, = 8 Hz, 1H), 7.99 (d, J = 2 Hz, 1H), 7.81 (d, J = 8 Hz, 1H),
7.74 (dd, J; =2 Hz, J, =8 Hz, 1H), 7.01 (d, J = 8 Hz, 1H), 3.32 (m, 4H), 3.17 (m, 4H), 3.09
(m, 4H), 1.00 (m, 6H); melting point; 160 — 163 °C.

[00296] 4-(2-(2,5-Dichlorophenylthio)-5-nitrophenylsulfonyl)-N-p-tolylpiperazine- 1-
carboxamide 193. HPLC purity: 97%; "H NMR (500 MHz, DMSO-ds): 6 8.53 (m, 2H), 8.28
(dd, J; =2 Hz, J, =8 Hz, 1H), 8.01 (d, /=2 Hz, 1H), 7.81 (d, J=8 Hz, 1H), 7.74 (dd, J; =2
Hz, J, =8 Hz, 1H), 7.28 (d, J = 8 Hz, 2H), 7.01 (d, J = 8 Hz, 3H), 3.56 (m, 4H), 3.35 (m,
4H), 2.21 (s, 3H); melting point: 231 — 234 °C.

[00297] N-(4-Cyanophenyl)-4-(2-(2,5-dichlorophenylthio)-5-nitrophenylsulfonyl)-
piperazine-1-carboxamide 194. HPLC purity: 97.7%; "H NMR (500 MHz, DMSO-dg): &
9.09 (s, 1H), 8.53 (d, /=2 Hz, 1H), 8.28 (dd, J; =2 Hz, J, = § Hz, 1H), 8.00 (d, /=2 Hz,
1H), 7.81 (d, J = 8 Hz, 1H), 7.74 (dd, J; =2 Hz, J, = 8 Hz, 1H), 7.68 (d, J = 8 Hz, 2H), 7.62
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(s, 2H), 3.36 (t, =4 Hz, 4H), 3.19 (t, =5 Hz, 4H), 2.90 (s, 3H), 2.30 (s,
6H); M5 (ESI, El+) : mz = 450 (M+) . - 102 - SDI-13262vl[00249]

4- ( 3, 5- Diwetzhylpbmwnoxy) - 3- (4-t osyl pi per azi n-1 -yl sul f onylPrivarszaniosrsss e 53.

HPLC purity: 98.2% 1H NVR (500 MHz, DMSO-4): d 8.19 (d, = 2 Hz, IH), 8.01
(dd, J1 =9 Hz, J2 =2 Hz, IH), 7.60 (d, =8 Hz, 2H), 7.45 (d, = 8 Hz, 2H),
694(d =9 Hz, 2H), 6.77 (s, 2H), 3.35 (m 4H), 2.92 (m 4H), 2.41 (s,

2.2 = n -
4 (3 5- Dgcrlre(]tssh%%zefln)gf% @SJ 8E[lll so%u%’dyolz(gltjélﬁ%%y%h(gir%}el)r éﬂze?(%%@é} éu2I3f2 onyl)

benzoni t 236 &C56. HPLC purlty 97.9% 1H NMR (500 MHz, CDAI3) : 8.26 (d, = 2
Hz, IH), 7.68 (dd, J1 =9 Hz, J2 =2 Hz, IH), 6.94 (s, IH), 6.90 (d, = 9 Hz,
IH), 6.7Q0d®8] 2H) , 4- bmlloﬂdﬂq hidy-5(iirorhEhlylsufforl 4- héiga)- 2H), 2. 34
(s, 6H), ) 28 (m ||§2|)@65 enyky g SCliorbllylutoda Aty nnif) &%d)z 492

( MH+) . [pg@gagﬂa—l -carboxamide 195 HPLC purity: 98.3%: 1H NMR (500 MHZ DMSO-d

4- (3, 5- Digceyl@r A t i agin Lf 1)

benzoni t rgfjl1e(9 1@9*"@5@@’)U%L§Z lﬁm 2@(8&%—1 e )Zpl oo ﬁ{) SCDCItCﬂ’I 80frll2/30 (d, 2

Hz, IH, Qﬂ)&OQ@dJ QﬂLQHHZ Sljfk J-=28HZ 1H)I—@ 75 &d?yﬁz =(%HZ IJH)=8H’Z 0B).(7eh7 = H;
IH), 7. 2 g — ; 3 IVB
(E')Sl’ - +§ (Jd*é?r}:l 1_}Hfl’;é 9*2{%[';) 1426[18181235%% 48,33 7( W, 4B el fne8Rink: 4230 ;

4- (3, 5- Di2éhI'6r ophenoxy) - 3- (4-t osyl pi perazi n-1-yl sul f onyl )benzoni tri le 77.
HPLC purity: 91.7% 1H NMR (500 MHz, CDA3) : 8.25 (d, = 2 Hz, 7.78
(7ng ‘(]3- ‘[@02'%142‘]2 4~ ?2 &25 ch')orop%er%&th(oq-ﬁ mtr(%)hb%rlsu%ﬁyl) XJ 1%{_&;@/@ zpera%ldéiz 32|(_|)m
4H), 3.09- ((arhotmmmdezl% P(PéC 131*(})7 1W ]EBNMIEISQQ MHZl:rWﬁ)G@?é%Mm J= 400253]

|
bensont 1 AL SPRFRPEYL 1A £ 4%5‘%”%@ RRRCUEL AL a5 ¥ B (o
774 (dd, J; =2 Hz, J, = 8 Hz, 1H), 7.46 (d, J = 6 Hz, 1H), 7.00 (d, J = 8 Hz, 1H), 4.46 (m,
1H), 3.90 (s, 4H), 3.32 (s, 4H), 1.10 (d, 6H); melting point: 190 — 193 °C.

N

[00300] N-(3-chlorobenzyl)-4-(2-(2,5-dichlorophenylthio)-5-nitrophenylsulfonyl)-
piperazine-1-carbothioamide 197. HPLC purity: 100%; 'H NMR (500 MHz, DMSO-dy): 6
8.52(d, /=2 Hz, 1H), 8.41 (t, J; = J, =4 Hz, 1H), 8.28 (dd, J; =2 Hz, J, = 8 Hz, 1H), 8.00
(d,J=2Hz, 1H), 7.81 (d, J =8 Hz, 1H), 7.74 (dd, J; =2 Hz, J, = § Hz, 1H), 7.27 (m, 3H),
7.21(d, J=8 Hz, 1H), 7.01 (d, J =8 Hz, 1H), 4.75 (d, J = 8 Hz, 2H), 3.97 (m, 4H), 3.37 (m,
4H); melting point: 170 — 174 °C.

[00301] 4-(2-(2,5-Dichlorophenylthio)-5-nitrophenylsulfonyl)-N-(3-oxopentyl)-
piperazine-1-carbothioamide 198. HPLC purity: 100%; 'H NMR (500 MHz, DMSO-dy): 6
8.51(d, J=2Hz, 1H), 8.28 (dd, J; =2 Hz, J, =8 Hz, 1H), 8.00 (d, /=2 Hz, 1H), 7.89 (t, J;
=J,=4Hz, 1H),7.81 (d, J=8 Hz, 1H), 7.74 (dd, J; =2 Hz, J,= 8 Hz, 1H), 7.00 (d, J =8
Hz, 1H), 4.02 (q, J; = J» = 8 Hz, 2H), 3.89 (m, 4H), 3.67 (m, 2H), 2.57 (t, J; = J, = 6 Hz, 2H),
1.15 (t, J; = J, = 6 Hz, 3H); melting point; 200 — 204 °C.

[00302] 4-(2-(2,5-Dichlorophenylthio)-5-nitrophenylsulfonyl)-N-phenylpiperazine-1-
carbothioamide 199. HPL.C purity: 99.8%; "H NMR (500 MHz, DMSO-dy): § 9.46 (s, 1H),
8.54 (d, J=2Hz, 1H), 8.29 (dd, J; =2 Hz, J, =8 Hz, 1H), 8.02 (d, /=2 Hz, 1H), 7.82 (d, J =
8 Hz, 1H), 7.74 (dd, J; = 2 Hz, J, = § Hz, 1H), 7.26 (m, 4H), 7.10 (m, 1H), 7.02 (d, J = 8§ Hz,
1H), 4.03 (m, 4H), 3.42 (m, 4H); melting point;: 198 — 201 °C.
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Hz, IH), 7.80 (dd, J1 =9 Hz, J2 =2 Hz, IH), 7.30 (m IH, 7.25 (m 2H),
7.19 (s, IH 7.14 (d, J = Uz, IH, 7.04 (d, =9 Hz, IH, 6.99 (d, = 2 Hz,
2H), 3. 85w0Omp1021M9603. 57 (m 2H), 3.36 (m 4H), 2.37 (s, p8HUS2MB/0618%3 , EI +)
- mz = 531 (MH) . [00254]

4- (3, 5-Di net hyl phenyl t hi 0) - 3- (4- (3-fl uor obenzoyl ) pi perazi n-1yl sul fonyl)
benzonitrile 93. 1H NWR (500 MHz, CDCI3) : 8.18 (d, = 2 Hz, IH), 7.48 (dd,

= 8 Hz, Hz, 4.t.¢2, L DZB1okSphedyhio)-5-MBophBayldubonyl L N K4-nktphodihb 98 (m
I'H), 6.9 6(%3?,2].: 8 HZW%’SZDP, lesg)zlsleé%anoﬁ , 3'421(us,n¥17N% Y meﬂ}ﬁ%, 3. 44
(m 4H), pg)_ega@m@sl,-cag}q}l}loq\ygd% 206 H C..Bun_ty:r}pg%;—_ %Eg/ﬂi }\/IHZ, DM$f3-ds): 0

SDI - 13262dExa 4 £ irQn _ _ _
T2 (2, B R o s o B LT B2 § ey R 4 122 e LD 281 e
Conpound 34z, WHs 7sktr{tithes F2dtr. ds= § HawttDi n0SEhdmed Bz, 180 hedt(ns 487, 338 (89 40

[ 00256] - i zene«hrs | chhor] ot an,k ge- bat h
chill ed ?ﬂ%ﬁngw%{ﬁ%ﬂ‘ 2 idl %{’Q%éma@ég{eg%ﬁ%'g-@%- 138 Ganil i ne
(10 g) portion-w se. Wen conpl ete dissolution was achi eved, an aqueous
sol uti on [4#304bdi um-(d-t%3-Pech{osenherylihip) Smnitiephertl e fpnyihé- (aadelaulimngpwi se and

t he resulti.ng. ty 1, Xt u bl r .7 JThey above
obt 2l nod T L P B B N R - R D
chil | ed mitktd3®ddf/; edpili,.d2 eBItor ilde 8d2Ky.dral Hz(181)g).8% G, dedtliis 1Hei7d/4( 500 nl)

pre-satur d_wit h suf fur. di oxi aas. r A the I Ng
reaction @ni’gf u\ryéza{ Oé%ﬂé ]r}gf?'gi ﬁa?J ?gtsﬂ%/\g\gls’gaélﬁe uﬁf‘;%gzéé%d%g??ibggﬁ-m se to
an i ce- watBrmdliog poinm@Th- M1ger ous stirring. The separated solids were

[00305] 4-(2-(2,5-Dichlorophenylthio)-5-nitrophenylsulfonyl)-N,N-dimethyl-
piperazine-1-sulfonamide 203. HPLC purity: 100%; 'H NMR (500 MHz, DMSO-dy): J 8.53
(d, J=2Hz, 1H), 8.29 (dd, J; =2 Hz, J,= 8 Hz, 1H), 8.00 (d, /=2 Hz, 1H), 7.82 (d, /=8
Hz, 1H), 7.74 (dd, J; =2 Hz, J, = 8 Hz, 1H), 7.03 (d, J = 8 Hz, 1H), 3.39 (mm, 4H), 3.26 (m,
4H), 2.74 (s, 6H); melting point: 231 — 234 °C.

[00306] 1-(2-(2,5-Dichlorophenylthio)-5-nitrophenylsulfonyl)-4-(phenylsulfonyl)-
piperazine 204. HPLC purity: 100%; "H NMR (500 MHz, DMSO-ds): J 8.48 (d, J =2 Hz,
1H), 8.23 (dd, J; =2 Hz, J, =8 Hz, 1H), 7.90 (d, /=2 Hz, 1H), 7.69 -7.76 (m, SH), 7.60 (m,
2H), 6.93 (d, J = 8 Hz, 1H), 3.43 (m, 4H), 2.99 (m, 4H); melting point: 236 — 239 °C.

[00307] 1-(2-(2,5-dichlorophenylthio)-5-nitrophenylsulfonyl)-4-(4-
(trifluoromethyl)phenylsulfonyl)piperazine 205. HPLC purity: 100%; "H NMR (500 MHz,
DMSO-de): 6 8.51 (d, J=2 Hz, 1H), 8.23 (dd, J; =2 Hz, J, = § Hz, 1H), 8.01 (d, J = 8§ Hz,
2H), 7.94 (d, J =8 Hz, 3H), 7.74 (dd, J; =2 Hz, J, = 8 Hz, 1H), 7.64 (d, / = 8 Hz, 1H), 6.92
(d, J=8 Hz, 1H), 3.44 (m, 4H), 3.05 (m, 4H); melting point; 264 — 267 °C.

Example 4
CCR3 Receptor Binding Assay

[00308] Cells were washed once with PBS and resuspended in a binding buffer (25
mM HEPES pH 7.6, 5 mM MgCl,, 1 mM CaCl,, 0.5% BSA, 0.1% NaNj3). 100 mL of cell
suspension (2 x 10° cells/well) and 0.1 nM [1251]—1abeled human eotaxin/CCL11

(2000Ci/mmol specific activity) were mixed in a 96-well U-bottom polypropylene plate, and
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- 104 - SDI-13262vil coll ected by suction, rinsed wwth water, and dried under
vacuumto furnish the desired product 37 as a cream col ored powder (8.2 g,
559 . 1HWDORo(0BQ86vHz, DMSO-4): d 8.61 (d, = 3 Hz, |H), PBTAB21d®31831 =9 Hz,
J2 =3 Hz, IH), 7.70 (d, =9 Hz, IH. [00257] Tert-butyl

4- (2-chl oro-5-ni trophenyl sul f onyl ) pi perazi ne-1-carboxylate 38. A solution
of conpound 37 (0.600 g, 2.34 nmml) in DCM (20.00 nL) was added tert-butyl
1- pi per agdueﬁ@@fob@mua&t%&ﬁte‘éﬁ;@ragne for @b BIIR Y relEn THA del-sthRndldn wad- 04

mmol ). The reaction was nonitored with TLC (25% Et OAc i n hexanes,

0.53). THeenrtegeiesho gifiterasion Plss#YeH MlHlpafeﬁ and ashed Bhighes tvith dlsm terrper ature

for 1 N i siLEaheshiRY0. RENAOR Gl bl 131 AL HNATRL Gk dburkdf) - VAL er

was added and aqueous | ayer was extracted tw ce wt Conbi ned extracts

wer e seq@eﬂwCamntyPaﬁb@fﬁb§mhewem@atmmd npypy- smélfwdvmdm thve¢11 Mgsosionf i | t er ed,

and evap triturated
wth DCI\/I%%%Egﬁ]elggerlléé@ﬁlmng&aﬁéfn&;@llsv ee?[e:é&%\ﬁltea% hg prel&%%ﬁﬁé 0 as a yellow

soI i d (0.uniB®elgd hu@@XoHRIDE @Plulli. tSye, [B8Ys ofi, éMd)eculaHlm {m800ndibizgl DVSO-~ ) : d

8. 60 (d = = 8 Hz,

I H), .?H%racter}ﬁg‘slonl_%fc%/gor?%&s prﬁnke%_(%afafc?zasggﬁans[) Ig%'zcélg%k)]? {ecg)u(g yl

4-(2- (2 (R hCorioph200axi9) 25-28G r ophenyl sul f onyl ) pi per azi ne-| car boxyl ate

39. To a solution of 2,5-dichlorophenol (0.414 g, 2.54 mmol) in THF (20.00

m.) stirr an h l}lgll—l owy. After

addi t i on Obf'm X t'tl?egm\g}\g 1ca1\9&rﬁlrtea§g ?lgn zeﬁ?rﬂl %‘e p’wh%l&?%%és%gg g, 1.95

nmol ) vvaszatuhen grddethaaftinvhB remssahus anglue gla@ttar than 56 sVboenogesatéreldnedOt o 75 0C

overnlght e reactio b HP e reaction was
ot oo i S Sl e R T SOR F e Bl e BRSNS and B8 S8E o 6
(1. 057 g,val@e@fkamrmhl)suMVF (15 nm), and K2CO3 (O. 553 g, 4.00 mmol) were
added. The reaction m xture was heated to 100 OC for another 16 hrs, at

which tinme HPLC indicated that the ,f,EﬁEEI on was conpl ete by absence of
starting material. The

Cmpd # K; Cmpd # K;
51 D 52 D
53 D 54 D
55 D 56 D
57 C 58 B
59 D 60 D
61 D 62 D
63 D 64 D
65 D 66 D
67 D 68 D
69 D 70 A
71 D 72 C
73 D 74 D
75 A 76 A
77 A 78 B
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reaction m xture was cooled to roomtenperature,
added. The reaction m xture was extracted thrice with Et OAc.
extracts weneinvasfed sequentially with I N NaCH, water,
filtered, and evaporated in vacuo.
amount of DCM and purified with chromatography using a

over MySO ,
in a mnimal

gradient of 5 to 30% Et OAc i n hexanes.

The resi dual

and water (0.250 nL) was

Conbi ned
ana/useéeme3184ds i ed
was di ssol ved

Pure fractions were conbi ned and

evaporated in vacuo. The resulting sofijd was triturated with DCM and
hexanes, and then filter edJ‘PBdﬁffc Kiconp&ud B9 | akia| whi t e/ yel | ow powder
(0.120 g, 100% HPLC punity, 0%[yield). IH NVR (500 MHz, OVBO-d6) : d
8.59 (d, = 2 Hz, IH), 842(8d J1 = I—E, V= 8|H: (H), 7.76 (d, = 8 Hz,
IH), 7.66 (d, = 3 Hz, IIH 50 (dd, =2 - 105 G?}D-13262vIHz, J2 =S
Hz, IH), 7.10 (d, = 8 ki, ||§)‘ 3. 40 ?m 4H)823 25 4H), 1.37 (s, 9H).
[00259] 1-(2-(2,5-Dichlor opggnoxy) -5-nift ?mgfnyl sulif nyl ) pi perazine 40. To
a solution of conpound|{39 (07100 d, B. 1o in (6.00 niL) was added
IN HO in 1,4- dioxane (0 5%9 The reavé nvas, npnitored with TLC (25%
Et OAc i n hexanes, Rf = The rea ti conmplete after stirring at
roomtenperature for 16 hrs as irndigated b%/ thejabsence of the starting
material). The reaction m'xture wds concentrated|and the residual was
redi ssolved in MeOH (2,00 Et 20 £4.100 was then added and the
m xture was stirred until précipitiate flormed (10|min)] The solid was
collected by filtration to yeld clc\)/lgg und 4§, as a ite solid (0.080 g,
100% HPLC purity, 83%yield). 1H NI 500 , DMBO- 7)) @ d 9.39 (s, 2H),
8.61 (d, = 2 Hz, IH), 845(§d J1] —BSHz g@ 9 Iz, IH), 7.78 (d, 9 Hz,
I H), 73(d=2Hz|,?53(d J1 2 =8 Hz, IH, 7.12 (d, =
8 Hz, IH) 3.57 (m 4H), 3.4 (m |4Hy. [002@@] The (f ol | ow ng conpounds were
made according to the procedures gs desicribed in|this|exanple, and foll owed
by nodification as des¢ribedyhereiln,ge.g., b D

99 D 100 D

101 D 102 D

103 D 104 D

105 D 106 D

107 D 108 D

109 A 110 A

111 A 112 D

113 D 114 C

115 D 116 D

117 D 118 D

119 D 120 D

121 D 122 D

123 D 124 B

125 A 126 D

127 A 128 C

SDI-13262v1
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Exanples 1 to 3. [00261]
| -(4-(2-(2,5-Di chl orophenyl t hi 0)-5-nitrophenyl sul fonyl) pi perazin-1yl)
et hanone Wwb2o10HRBGopuri ty: 99.5% 1H NVR (500 MHz, DVBOPCT)US201d/081831 (d, =
2 Hz, IH, 8.28 (dd, J1 =2 Hz, J2 = S Hz, IH, 800 (d, =2 Hz, IH, 7.81
(d, =8 Hz, IH), 7.74 (dd, J1 =2 Hz, J2 = S Hz, IH, 7.01 (d, =8 Hz, IH,
3.54 (m 4H), 3.35 (m 2H), 3.25 (m 2H), 1.99 (s, 3H); nelting point: 190
- 193 0C. [00262]
| - (4- (2- (2, 5- Di chl or opheny¥®Pg ) - §- it r op&BWA S Ul f my| ) pi perazin-1-yl)-3-
met hyl but an-1-one 152. [HPLCC purity: 10004 IH NVR[(500| MHz, DVsO-" ) : d
2

8.51 (d, = 2 Hz, IH, 828%d J1 P21z, 9 = s &, |IH), 800 (d, = 2 Hz,
IH), 7.81 (d, = 8 Hz, IH Z?4(cd, JI =2 , J2 = S|Hz, IH), 7.01 (d, = 8
Hz, I1H), 3.57 (m 4H), 334%1m oty . P35 WM 2H], .17 (d, = 8 Hz, 2H),
1.93 (m IH, 0.86 (d, [=8 6H)[; 7 ng ,poi nt D - 183 0OC. [00263]
(4-(2-(2,5-Di chl orophenylth -5-nit ophen&3 ulfomﬁl) Di perazin-1-yl) (4-
(trifluoromnet hyl)phenyl)ne':_'i%none 153. HPLgsgurlt 100% 1H NMR (500 MHz,
DVBOd 6) : d 8.51 (d, % 230 L9Ng] 12 =S be, I'H), 8.01

Sg’::sszH,z’|L|)F?’7.7623(d,s’:|@7Hz, 220@’7.0381(35‘,2 fehy| m),(dgi 7%1(;223:
3.35-3.40 (m 6H); melging pgynt: [190 -| 193,0C 1 106|- SDI -13262vl [ 00264]
4-Chloro-1-(4-(2-(2,5-dichl orophenylthijp)-5-nitrophenyl sul fonyl) pi perazin-|
yl) butan-I|-one 160. HIPLC pﬂllty 98, 5% lljlilgINR 50 MHz, DMBO-4): d 8.51
(d, =2 Hz, IH, 8.28 . =8 . IH), 8/00 (d, =2 Hz, IH,
7.81 (d, =8 Hz, IH, :’ 74% , J1 =g hHz, 3121%:8 Hz, IH, 7.01 (d, =8 Hz,
IH), 3.63 (t, = 8 Hz, 56 2H) | 3.27 (m 2H), 2.45
(m 2H), 1.91 (m 2H); rreltﬁgg p0|nt
(0] | t

A 179 -143;82 DC.5 [ PO265]

Cycl obut yl (4-(2- (2, 5-dilchl oraphenyl t hi o) - 5-nit raphenyl sul f onyl ) pi perazin-1ly
1) 147 D 148 B

149 D 150 D

152 D 153 D

154 D 155 D

156 D 157 D

158 D 159 D

160 D 161 D

162 D 163 D

164 D 165 D

172 D 173 D

174 D 177 D

182 D 184 D

185 D 189 D

190 D 191 A

193 D 194 D

195 D 198 A
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met hanone 161. HPLC purity: 99.6% 1H NWMR (500 MHz, OVSO-d6) : d 8.50 (d, =
2 Hz, IH), 8.28 (dd, J1 =2 Hz, J2 =8 Hz, IH), 7.99 (d, =2 Hz, IH, 7.81
(d, = 8 HxQ2btd)1239%6073 (dd, J1 =2 Hz, J2 =8 Hz, IH), 7.0PkcCtais2610831433 | H),
3.54 (m 2H), 3.42 (m 2H), 3.24- 3.31 (m 5H), 2.12 (m 2H), 2.06 (m 2H),
1.85 (m IH, 1.69 (m IH); nmelting point: 189 - 192 0C. [00266]

Cycl ohexyl (4-(2-(2,5-di chl or ophenyl t hi 0) - 5-ni trophenyl sul fonyl ) pi perazin-ly

| ) methanone 162. HPLC pur|ty 183% 1H NVR (500 WHz] OMSO-d6) : d 8.51
(d, =2 Hz, IH, 8.28 (dd, Crypd # 2 Hz , Kig2 =§m1?,fl,#|H),Ki8 00 (d, = 2 Hz, IH),
7.80 (d, =8 Hz, IH), T.73 [dd, J1 =7 Fz, J7_=8 ), 7.01 (d, = 8 Hz,
IH), 3.59 (m 4H), 3 25 (m 28, 2.5@(m 1208 16%)(11 2H), 1.59 (m 3H),
1.25 (m 4H), 1.13 (m [TH); [ting poijn % C. [00267]

(4- (2- (2, 5-Di chl or ophenyl t h?%) - 5-1i't ophenyzl ul £ oy ) pi per azi n-1y1) (
phenyl ) met hanone 163. HP urit 9% Mz, DMSQd ) : d 8.51
(d, =2 Hz, IH), 8.29 (aéﬁ 5)°inp°“2xifﬁss?“ﬁ a”@dﬁzm“%ﬁf? 8.02 (d, = 2 Hz, IH),
7.82 (d, = 8 Hz, IH) 7.74 (dd, J1 =2 Hz, J2 =8 Hz, IH), 7.44 (m 3H), 7.39
(m 2H), 702(d 8 Hz, IH), 3.72 (M 2H," 338(m 6H). [00268]

2
- Chl or oghenfll )(4 (2-(2, 5-di chl orophenyl t hi 0) - 5-ni trophenyl sul fon%/W5
er azi n09319] ) met Rarfsawmples et fagh aboyars pigvidadipog verbpsivROTUBBY SWkin lVE0- d6)

(4

pip

: d 8.51 a(‘tClWlth a c%nlﬁete Jhwl@su% d dégﬂptlolllof‘hgwkg ma}gezand%scl:"ﬁqe cial’&ed 8.01 (d, =2
Hz, IH), 7.82 8 Hz, IH, 7.48 (d,
= 8 Hz, Z:m)bodu;neutg a(nd are:nogmmzldecgqq)hmu?t @gcop@of \&h@ 1s|-qksclqs¢q) hergn71 (m 2H), 3.37
(m 6H) £

(4- Met ho%ﬁéaﬂ%spﬁh? %e Oej % Oﬁs Eﬁ) p]eﬁslggér)((g)fp h‘gﬁg I%?%lho%re lgteﬁflqidrtg 5 e r11t§/l1nsﬂllﬁ fonyl) -

pi per azi nedpeyl )hwéolhmnugl@almES AllHRbIBapomsi, pgtent&@m@@at%amt(@gatm thiDVBO- 4) :
d

51 ( %pe(caﬁc%tlﬁgare 1nH))rp018ate%%el(e§1dby f«z—lzigt—:ren%e ﬂzlf eacg suc% pHEhcal '591 pat%nt 0% pgtgnt =2 H,

application were specifically and individually indicated to be incorporated herein by

OO'O

reference.
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%
z

, 7.74 (dd, J1 =2 Hz, J2 =8 Hz, IH), 7.35 (d, = 8 Hz, IH), 7.02 (d,

=8 Hz, IH), - 107 - SDI-13262vl6.95 (d, = 8 Hz, 2H), 3.78 (s, 3H), 3.60
(m 4H), 8o2ed1o(1sdH); nelting point: 185 - 188 0C. [ 002C®]US2010/031833
(4-(2-(2,5-Di chl orophenyl thi o)-5-nitrophenyl sul fonyl) pi perazin-I-yl)(furan-
2- yl)nmet hanone 166. HPLC purity: 99% 1H NWR (500 MHz, DMSO-4): d 8.52 (d,
=2 Hz, IH), 8.28 (dd, J1 =2 Hz, J2 =8 Hz, IH), 8.02 (d, =2 Hz, IH, 7.82
(d, =2 r@hatllg@lalmzdg,o (s, IH, 7.73 (dd, J1 =2 Hz, J2 =8 Hz, IH), 7.00 (m
2H), 6.62 (m H), .78 (m 4H) 3.40 (m 4H); nmelting point: 199 - 202 OC.
[0027 1] 1-(4-(2- 5 D neth | t hi 0) - 5-ni trophenyl sul fonyl ) pi perazi n-
1- yl)et hanoné 167ACPIPB‘€§“1619F¥? 39%% 1H NVR (500 MHz, OVBO-d6) : d 8.50
(d, = 2 Hz, IH) 8. 26 (dd J1 =2 Hz, J2 =8 Rz, IH), 7.47 (s, IH), 7.41 (d,
=8 Hz, IH), 7.35 (d, 8 Hz, IH), 6.81{d, |= &Hz, IH), 3.55 (m 4H), 3.35
(m 2H), 324(m 2H) , 232 (s, 3H, 2.24 3H), 2.00 (s, 3H); nelting
point: 151 - 153 0C. [00272] @[
(4-(2-(2,5-D met hyl phenyl t hi 0) - 5-ni tXdph nyk§uIRf onyl ) pi perazin-1-yl) (4-
(trifluorome thyl)phenyl)rrethanon Cpurity: 99% 1H NWVR (500 MHz,
DIVBOd6):d850(d—2H2(R7j QE") d, J1 =2 Hz, J2 =8 Hz, |H), 7.81
(d, = 8 Hz, 2H), 7.63 (d, 8HzN 748(s | H), 7.42(d, =8 Hz, I H),
7.36 (d, = 8 Hz, IH, 682(d,RYz8Hz , 3.76 (m 2H), 3.35-3.41 (m
6H), 2.33 (s, 3H), 2.26 (s, 3H); rreltlng point: 200 - 203 0C. [00273]
| - (4-(2-(2,5-D net hyl phenyl t hi 0) - 5- ni @ophenylsulfonyl)pl perazin-1|-yl)-3-
net hyl butapn &xaﬁﬁ&nérﬁgmdd?b@ ahdidr¥ers, A9k e NVRoL RO dll\dr%reo%oa 4): d 8.50
d, =2 Hz, IH), 8.25 (dd, J1 =2 Hz, J2 =8 Hz, |H), 7.47 (s, 7.42 (d,
8 Hz, |t£p.Btome/r aqn r{nature-ofgwp@r mp]:q)tautgmgg_ tl‘(egpof -(-)rgp]lﬁmacpqq)lcallg agcpp(a e 4H) 3. 32

M 2H), 3 281vhd) h?/alld}e, 012pr§8r|1_1é hereatd » 2. 23 (s, 3H) 2.19 (d, = Hz,
9 IH), 0.87 (d, = 8 , 6H); nelting point: 157
wherein:

Rl, Rz, R3, R4, RS, and R® are each independently (a) hydrogen, halo, cyano,
nitro, or guanidine; (b) C.¢ alkyl, C, ¢ alkenyl, Cy,¢ alkynyl, C;_7 cycloalkyl, Cg 14 aryl, C7.15
aralkyl, heteroaryl, or heterocyclyl; or (¢) —C(O)R'®, —C(O)OR', —C(O)NR'"R",
—~C(NR"™NR'"R', -OR™, —OC(O)R"*, ~OC(O)OR"*, ~OC(O)NR'"R'¢, ~OC(=NR')NR'*R"°,
~OS(0)R™, ~0S(0),R"*, —OS(O)NR'’R¢, —0S(0),NR'*R¢, -NR'"R", -NR"*C(O)R",
~NR™C(0)OR'", -NR“C(O)NR "R, -NR"*C(=NR')NR'’R ¢, -NR'*S(O)R ",
~NR"™S(0),R'?, -NR"*S(O)NR'’R', -NR"*S(0),NR'*R', SR, —=S(O)R"*, =S(0),R ",
—S(O)NR'™R'¢, or —S(0),NR'°R*;

R’ is (a) halo, cyano, nitro, oxo, or guanidine; (b) C; alkyl, C,¢ alkenyl, Cs¢
alkynyl, Cs_7 cycloalkyl, Ce.14 aryl, Cy7.15 aralkyl, heteroaryl, or heterocyclyl; or (c) ~C(O)R™,
~C(O)OR'"®, —C(O)NR'’R', -C(NR'*)NR'’R'¢, ~OR™*, ~OC(O)R"*, ~OC(0)OR"*,
—~OC(O)NR'PR'®, “OC(=NR')NR'’R*, ~OS(O)R'*, “OS(0),R"*, ~OS(O)NR'"R'®,
—OS(0),NR'R¢, -NR'" R, -NR™C(O)R'!, -NR"C(0)OR ', -NR"C(O)NR'*R",
~NR"™C(=NR'Y)NR"R", -NR"*S(O)R'¢, -NR'*S(O),R'?, -NR"*S(O)NR'*R"",
~NR"™S(0),NR'"R, —=SR"*, —=S(O)R'?, =S(0),R"*, =S(O)NR'"R'®, or ~S(0),NR'"R';

XisOorS;

R is -C(O)R", -C(O)OR™, -C(O)NR'’R'®, -C(S)NR'’R'",
~C(S)NR"C(O)NR'R'®, -C(NR')NR'’R'®, -C(NNO,)NR'’R'¢, —=S(O)R ", —=S(O),R ",
—S(O)NR'™R', or =S(0),NR'°R'"; with the proviso that R** is not —C(0)O-#-butyl;

m is an integer from 0O to 3;
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- 160 0C. [00274] 4-Chloro-

-(4-(2-(2, 5-di net hyl phenyl t hi 0) -5-ni trophenyl sul f onyl ) pi perazi n- 1-
yl ) but an-weoan®/123%0 HPLC purity: 99% 1H NWVR (500 MHz, @wBOsA@)/0318d3 8. 50
(d, =2 Hz, IH, 8.26 (dd, J1 =2 Hz, J2 =8 Hz, IH), 7.47 (s, IH), 7.41 (d,
= Hz, IH), 7.35 (d, =8 Hz, IH), 6.81 (d, =8 Hz, IH), 3.64 (t, J1 =J2 =I
Hz, 2H), 3.57 (m 4H), 3.33 (m 2H), 3.27 (m 2H), 2.46(t, J1=J2 =I Hz,
2

2.32 (s, 3H),jRa8hdSr rdfd1003: 93 (M 2H); nmelting point: 156 - 159 0OC
[00275]

Cycl ohexyl (4- (2- (20 5-agiiesehIPHREA 4l 0) - 5- ni t r ophenyl sul f onyl ) pi per a2| n-1-

-owrls (c)>8dé ) SP' algzggvéagﬂl kmekhal@@ rh%ﬁ)ikmm 1ﬂd€f)e?gﬁﬂfylh%}fr0%&p €% aﬂclﬁ “@ﬁe%?f)

(s, IH), CE. 64]2(y(13d,’ C3:7 cgclpglkyl[ @51,4 afyl, Q@te(qgryl,:orgetpmcyqudg or e@ctgg_au(qj R! _argl HZ | |—|)

3.62 (S, @by S8y 3y ARy arBlundy S Yndeifpfor 31 223

poi nt 171©ter0031€7181 0C. [00276]

(32,50 e g A BRI SRR )

8. 50 (d, nitraphéigysulfby))pe2Zing-dearbhllerRleHz, whereateaklz alkylHlkensl, 3&kyidyld8 (m 8H),

gH? 2 I(Tgl tC;ﬂ%I%{ aﬁ{dtgr’i]ggl', ggirgg]yc&é@n’fl 6%51::?)%% v opg(I)_IQally gﬁb%gtuge% ’wit%@n’e 0r2 25 (s,

(4- Chl or opdiepiplpy dachZndeBerdesliynlcbigd pbay) dyBhnhalb; dnd nivep Wy, akhf, oyl ) -

SI per582|( glgeﬁﬁg&glpﬂ%%? ?8(}}; HEIC6 ylal%rglz Y ara?il?'{_hgt]égfrl\)l/l apé %ete;ro )(1 DN?]_O ?2

=S Hz, 3k)eh (ﬁ)tléﬂall(ytsubsﬂlﬂuttﬂ vJIBn 0115 drtgnora3 i one mdadibnt, 0‘1’168 tv’z‘&- thrédibs f0@r, 82 (d, = 8

e, IH) 3bst1t '1? COl_ODR —CONI&R —C% NRR (oRaSH) el ting

poi nt: 208 uz@t?% {Cbtﬁ(ﬂ?]‘ ©) ©) )

(4- (2- (2, daosret hydRhery,-dti @)NPRY IGQPRRIKIRSKY, LOSM)RRI-PRIGZRT- | - Y1) (4-
~0S(O)NRR®, ~OS(0),NR°R’, -NR°R’, -NR*C(O)R?, -NR*C(0)OR, -NR*C(O)NR"R",
~NR'C(=NRYNR'R’, -NR*S(O)R?, -NR*S(0),R", -NR*S(O)NR’R’, -NR*S(0),NR"R",

—SR? —S(O)R?, —S(0),R? —S(O)NR"R, and —S(0),NR°R¢, wherein each R* R”, R¢, and R is
independently (i) hydrogen; (ii) Ci_¢ alkyl, Co¢ alkenyl, C,¢ alkynyl, Cs.7 cycloalkyl, Ce.14
aryl, Cy_;5 aralkyl, heteroaryl, or heterocyclyl, each optionally substituted with one or more,
in one embodiment, one, two, three, or four, substituents Q; or (iii) R® and R® together with
the N atom to which they are attached form heterocyclyl, optionally substituted with one or
more, in one embodiment, one, two, three, or four, substituents Q;

wherein each Q is independently selected from the group consisting of (a)
cyano, halo, and nitro; (b) C;¢ alkyl, C,¢ alkenyl, C, ¢ alkynyl, C;7 cycloalkyl, Cg_14 aryl,
C7.15 aralkyl, heteroaryl, and heterocyclyl; and (¢) -C(O)R®, —C(O)OR°, —~C(O)NR'RE,
~C(NR)NR'RE, ~OR*, ~OC(O)R*, ~OC(0)OR*, ~OC(O)NR'RE, ~OC(=NR)NR'R?,
~0S(O)R%, ~OS(0)R*, —~OS(O)NR'RE, ~OS(0),NR'RE, -NR'RE, -NR°C(O)R",
~NR°C(0)OR", -NR°C(O)NR'RE, -NR°C(=NR")NR'RE, -NR°S(O)R", -NRS(O),R",
~NR°S(O)NR'RE, -NR°S(0),NR'R, —SR*, ~S(O)R®, ~S(0),R", ~S(O)NR'RE, and
—S(0),NR'RE; wherein each R, R', R€, and R" is independently (i) hydrogen; (ii) C,.¢ alkyl,
Cy6 alkenyl, C, ¢ alkynyl, C;_7 cycloalkyl, Cg 14 aryl, C7.15 aralkyl, heteroaryl, or heterocyclyl;
or (iii) R and R® together with the N atom to which they are attached form heterocyclyl.

2. The compound of claim 1, wherein R is -C(O)R'®, -C(O)NR'"R",
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met hoxyphenyl ) met hanone 174. HPLC purity: 100% 1H NMR (500 MHz, QOVSO d6)
d 8.50 (d, =2 Hz, IH, 8.27 (dd, J1 =2 Hz, J2 =S Hz, IH), 7.48 (s, |H),

7.42 (d, woRotdzi2346bl), 7.37 (m 3H), 6.97 (d, = 8 Hz, 2HpPCTAISB@0(06l1833 8 Hz,
IH), 3.78 (s, 3H), 3.60 (m 4H), 3.36 (m 4H), 2.33 (s, 3H), 2.25 (s, 3H);

melting point: 163 - 167 0C. [00279]

(4-(2-(2,5-Di net hyl phenyl t hi 0) -5-ni trophenyl sul f onyl ) pi per azi n-

1-yl) (fur 1 o bRIHP bR1OGL 500 MHz,

DI\/éO) 2 ! @%N%Bﬁén@tmp @@owﬁ Je‘gxm@ JNRY @1/ s@y&JWVRZ S(HZ 7 83
(s, IH), 7.48 (s, IH), 7.02 (d,
=2 H, IH), & 81 TIEf Compsufrfizofqarlr)l,l%?ﬁ‘ﬁhe(fﬁﬂ? Ji(ailzyqr&g,ena@) 986 syl 1 1), 3,79
é ch:l ?5%,2 ilélrﬁu& Ribsdiiled withdte (S0, ctillree dibdftudr®s, eator whRhtd iRGepeRdeAtly 160 - 163
| - (4- (2- CPesediTon cHmephdh Sy FYaealit [spharly haemrsh Pesioryelagi @R y1 ) et hanone
1

|

- (
76. HPLC 9870 HZ
H . 8.43 C?Gaj(;l(bﬁ gand D8R @heﬁ*ﬂhé\%l(faﬁgp Mﬁ%ete%@%ﬁg)feterogé&ylé% f(agh fu‘fthgr -5

| H) optug@ll(/ Q@Stl@l@dﬁgth}@e tyo, Qfglrpgsub[stpq’lents; equ} o( which 1581n1ig)enqep51y 3 51 (m
4"')1 b 3%{0@{ 3%6 zalliy? (@?C %’Bke%ﬁ) M optibnal shifsticdtd wic'®L L RS BAENtcyeddRy; 273 0C.
| - (4- (2- (OR{iGrally elkhsoml@}dheth@ny))rWltaraﬁwhéwssuﬁr&bnmoylpﬂ)pmbanutﬁd mt;u ) - 3-

mst h!' guhgigt ﬁ;)or}?lgt:—]f4%1b tgﬁéh% a%[ll E%pgﬁQSjﬁaep%@ HZI}/)RS %%9 %1% - g i—lzd I8H)5,9

5 (d, cyam, HZR FEQ)RY,.460 C(. ddkyl,]\ilhe;@tﬂelalkyﬂiz farther pptordl]y stbdilutédyite 8 Hz,

o
H), 354 v 2,16 (d, = Hz, 2H), 1.92
m 1 Hy . tgabo i b Ty eyl Tt sy ey, Geltef Goaz)
4- (2 (2 sﬁbsﬁtuehlth Qaactpblertaatyil ifklepintleniythatvydr €k higply by @) peeragicndl - yl) (4-
trifluoronethyl)phenyl)nethanone 178. HPLC purity: 99% 1H NVR (500 IHz,
DVSQd

_E

AAA—\I

4, The compound of any of claims 1 to 3, wherein R"%is (a) hydrogen; or (b) Ci¢
alkyl, C, ¢ alkenyl, C; 7 cycloalkyl, C¢ 14 aryl, heteroaryl, or heterocyclyl, each optionally
substituted with one or two substituents, each of which is independently selected from halo,
cyano, nitro, C1¢ alkyl, Cs_7 cycloalkyl, Ce.14 aryl, heteroaryl, heterocyclyl, -OR®, —SR*, and
—C(O)R?, where the alkyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl are each optionally
further substituted with one or two substituents, each of which is independently halo or C; ¢

alkyl.

5. The compound of any of claims 1 to 3, wherein R is (a) hydrogen; or (b) Ci¢
alkyl, C, ¢ alkenyl, C;_7 cycloalkyl, Cg 14 aryl, heteroaryl, or heterocyclyl, each optionally
substituted with one or two substituents, each of which is independently selected from fluoro,
chloro, cyano, nitro, methyl, trifluoromethyl, ethyl, methoxy, ethoxy, methylthio, (15,25,4R)-
7,7-dimethylbicyclo[2.2.1]-heptyl, phenyl, chlorophenyl, furanyl, morpholinyl, acetyl,

propionyl, and ethoxycarbonyl.

6. The compound of claim 4, wherein R'%is (a) hydrogen; (b) C,¢ alkyl,
optionally substituted with a substituent selected from chloro, cyano, ethoxy, methylthio,
(158,25,4R)-7,7-dimethylbicyclo[2.2.1]-heptyl, phenyl, chlorophenyl, furanyl, morpholinyl,
propionyl, and ethoxycarbonyl; (c) C, alkenyl, optionally substituted with phenyl; (d) Cs.;
cycloalkyl; (e) Ce 14 aryl, optionally substituted with one or two substituents, each

independently selected from fluoro, chloro, cyano, nitro, methyl, trifluoromethyl, ethyl,

-121-
SDE13262v1



6) : d 8.59 (d, =2 Hz, IH), 8.45 (dd, J1 =2 Hz, J2 =8 Hz, IH), 7.79 (d, =
8 Hz, 2H), 7.76 (d, =8 Hz, IH), 7.70 (d, =2 Hz, IH, 7.61 (d, = 8 Hz,
2H), 7.5Iw0ad10/1239662 Hz, J2 = 8 Hz, IH), 7.13 (d, = 8 HpCTIUIRO10B831R3I3 (M

2H), 3.30-3.60 (m 6H); nelting point: 230 - 233 0C. [00283] 4-Chloro-

| - (4-(2-(2, 5-di chl orophenoxy) - 5- ni trophenyl sul f onyl ) pi perazi n- 1-
yl)butan-1-one 179. HPLC purity: 97.5% 1H NVR (500 MHz, DMsQd 6) : d 8.59

d, =2 xkl) and Qe er a itfed %1 or two 10T 8HZ|
(7 55 (4 Iothd E)z d%e’-}ﬁ gﬂjﬁ’et éékyl 3ptl‘cl¥1 1 2st2le[ o d‘*&/th bid IEI)J] ?r@tl(irﬂj ?) H,

IH), 3. 6316'@{003@11 = He, 2H) 3 53 (m 4H) 3. 31 (rn 2H) , 3 24 (rn 2H)
2.43 (t, J1 J2:Hz, 2H), 1.91 (m 2H); rrelting point: 145 149 c.

[ 00284] The compound of claim 6, wherelnR is (a) hydro en; ( methyl, eth 1,

Cycl obut yl (4- 2, 5-di chl or ophenox

ﬂj g - ni tropheny sul I )p| per azin-lyl)
et hanon@ropgh buibrrgtvl qagh o puglly: WC{ wa@amtﬂumséact@{ from ah18r058 (d, =2

':'2,2 :—le) , aIfJ;?’etﬁ&lg, mét%ym%o 'z'?fs 29 ER)—7 $dl’rﬁeth>hl'f|}ych7t2§§]](1€bty1 p&nﬂz o |7_{)653( gz

(m 2H) c ogg)herml quaqm/l 1301@301(11{(-} pg}g}onyg allcbetquﬁycagpgnyl 20)03@16(1];}1]01‘2.]1-»1 eath g4 (m

I H),

C\l/-?:l ohex % lgﬁ%b u g E‘I%(I)lr&g,1 Hg)n%%%gmgl %f}t rI%p é%@%ﬁ%"yl [ péi azin-lyl)
met hanon@pti@mlly Hm_muwdrwmhyme 99%0 sybﬁtNWtS(t’:}a@@ inNERendEDVBCele @9d frord figo®9 (d, = 2
HZ, I H), 7.65 (d,
H H) | ok $§%§ IF%& m%tly"'ztgﬂﬁéomﬁtgyl"@tgyll_glth?% Z@df(c%zfl Q%r"%yé I}&H)l)’ll 3( a

(d, 32 1$dzazodl)t+l)pyra’io®4 1(223 thIad&zOIHZ pyIZﬂd-rbyl 12/.1‘521 bmzofulr@n,yl 1.56-1. 66 (m 5H) ,
1.27

(0 (2( b ettt belBlntend ot iR o Bitioiiy (RARERY witn
phenyl ) nehbansoend®?; orldPlLophslingly: 98% 1H NVR (500 MHz, DVsGd ) : d 8.59
(d, - 110 -

8. The compound of any of claims 1 to 7, wherein R is hydrogen or C;6 alkyl.
9. The compound of claim 8, wherein R is hydrogen, methyl, or ethyl.

10. The compound of any of claims 1 to 9, wherein R s (a) hydrogen; (b) Ci¢
alkyl, optionally substituted with one, two, or three substituents, each of which is
independently selected from cyano, halo, C;_;7 cycloalkyl, Cg 14 aryl, heteroaryl, heterocyclyl,
—C(O)R?, —C(O)OR?, and —-SR*, where the cycloalkyl, aryl, heteroaryl, and heterocyclyl are
each further optionally substituted with one, two, or three substituents, each of which is
independently halo or C;¢ alkyl; (c) C;_¢ alkenyl, optionally substituted with Cg_14 aryl; (d)
(5.7 cycloalkyl, optionally substituted with one or two C, ¢ alkyl; (e) Ce.14 aryl, optionally
substituted with one, two, or three substituents, each of which is independently selected from
halo, nitro, cyano, ~OR®, ~C(O)R®, and Cy_ alkyl, where the alkyl is further optionally
substituted with one, two, or three halo; (f) heteroaryl, optionally substituted with one, two,

or three substituents, each of which is independently halo or C,.¢ alkyl; or (g) heterocyclyl.

11. The compound of any of claims 1 to 9, wherein R s (a) hydrogen; or (b) Ci¢
alkyl, C, ¢ alkenyl, C; 7 cycloalkyl, C¢ 14 aryl, heteroaryl, or heterocyclyl, each optionally
substituted with one or two substituents, each of which is independently selected from halo,
cyano, nitro, C1¢ alkyl, Cs_7 cycloalkyl, Ce.14 aryl, heteroaryl, heterocyclyl, -OR®, —SR*, and
—~C(O)R", where R" is as defined herein and the alkyl, cycloalkyl, aryl, heteroaryl, and

heterocyclyl are each optionally further substituted with one or two substituents, each of
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SDI -13262vl = 2 Hz, IH), 8.44 (dd, J1 =2 Hz, J2 =S Hz, IH), 7.76 (d, = 8 Hz,
IH, 7.71 (d, =2 Hz, IH), 7.50 (dd, J1 =2 Hz, J2 = Hz, IH), 7.36-7.45 (m
5H), 7. 13w0ap1oa28ebiz, I1H), 3.70 (m 2H), 3.35 (m 6H); merwisegopsisas: 206 -
209 0C. [00287]

(4- Chl or ophenyl ) (4- (2-(2, 5-di chl orophenoxy) - 5- ni t r ophenyl sul f onyl ) -

pi perazi n-1-yl) et hanone 183. HPLC purity: 97% 1H NVR (500 MHz, OMBO- d6)
d 8.59 (dvhﬁu&ddé enhé‘r!)d hﬁlo%ﬁdgﬁlkyﬂl =2 Hz, J2 =8 Hz, IH), 7.76 (d, =8 Hz,
I'H, 7.7 T (dd, a1 2Hz 02 =8tk W, 7.48 (d, =8
Hz, 2H), 742d: | H), é H)334(m
6H); nelting 5 |ntTh02281POUI212§C@€H 190@218&81}R is (a) hydrogen; or(b) - alkyl,

(4- (2- (2,ahehi1ch] aryeRRRMORY ), a1, me{efd&%h%}mht%tﬂcg&ﬂyéa)cﬁmﬁ ey §irblmtﬁtb&l(4-

met hoxyphenyl ) met hanone 184. HPLC purit 1H N 500 DMSO-4): d
8.59 (d, thhz)nﬂz)r twq_qybstgueggg's ({3@@ of whichk13 1p.;¥epelgignt e],%ted |f1H5n ﬂupro; Ghlf)ﬁ) 8 Hz,
:—IzH) 7. 6%371&9), mtrozrmlft%vél t'rhhoro?mé@l (aéﬂg} mléhox% etﬂ%xy,\h?eﬂrﬁthldz (71S|2|§)¢R) ?1_756 (d, 6:(%
4H) , 2911r(1¢ﬁly11a1|cy010[ﬁ@| 1t]1hﬁ@y1pnlilqnvl Chﬂgmphenzb@rml n{}(@ﬂmgyl acetyl pr0p10rfy1
(4-(2 (2 )gj erb&%ﬁenoxy) 5-ni t rophenyl sul fonyl ) pi perazin-1 -yl )(furan 2-
yl)nethanone§§ LC purity: 98% 1H NI\/R(500 VHz, DIVISO4) d 8.60 (d, =
2 Hz, IH), 8.43 (dd, J1 =2 Hz, J2 =8 Hz, [;)782 (s, I'H, 75(d-8
Hz, IH) 7.6713.d, Ehexoppoundqyl clapm g, wheepin R isga)fydrogen; 49 Gup alkyly) | 7. 10 (d,
(: 8 aH) Hz, 1 ﬁonaﬁ %Sgt?ttﬁfl ith ak&?stlltd%lt sg%c@& fI()gT chl'org cligno l:th%xy, §1e&1§1t1(181 4H), 3.37
| - (4- ( ((QSZJS{X)rﬁﬁ Hylllemyéln@i@%ﬁ Elhhtmtxdgﬁ@nxll @dﬂrﬁmﬁwl) fvrgoak; az)mhomxll) 3-

met hyl b :
5. 59 (o, "np ) bR R i, diogdlS RGP M GRS L § L
I H), 7 1Ty€ldalked; @) Bz, atyH)optignally Sﬁlstltuteldl)wlthﬁ)nsm (v, substBuelas, eack) , 3. 54 (m
4H), 3.29 2 2 2. 30 2.08
(o) ary - Gipafily oty 68 g Rl by "PyhSiagthisafy Ml et 8w 27 56%0¢

methoxy, and acetyl; (f) heteroaryl, optionally substituted with one or two methyl; or (g)

heterocyclyl.

14. The compound of claim 12, wherein R'“is (a) hydrogen; (b) methyl, ethyl,
propyl, butyl, or pentyl, each optionally substituted with a substituent selected from chloro,
cyano, ethoxy, methylthio, (15,25,4R)-7,7-dimethylbicyclo[2.2.1]-heptyl, phenyl,
chlorophenyl, furanyl, morpholinyl, propionyl, and ethoxycarbonyl; (c) ethenyl or allyl, each
optionally substituted with phenyl; (d) cyclobutyl, cyclopentyl, or cyclohexyl; (e) phenyl,
optionally substituted with one or two substituents, each independently selected from fluoro,
chloro, cyano, nitro, methyl, trifluoromethyl, ethyl, methoxy, and acetyl; (f) furanyl, thienyl,
isoxazolyl, pyrazolyl, 1,2,3-thiadiazolyl, pyridinyl, pyrazyl, benzofuranyl,
benzo[c][1,2,5]oxadiazolyl, benzothienyl, or benzothiazolyl, each optionally substituted with

one or two methyl; or (g) morpholinyl.

15. The compound of any of claims 1 to 14, wherein Rl, Rz, R3, R4, and R® are
each independently hydrogen, halo, or C, ¢ alkyl.

16. The compound of claim 15, wherein two of Rl, RZ, R3, R4, and R’ are halo or

C.6 alkyl, and the remaining three are hydrogen.

17. The compound of claim 15, wherein two of Rl, Rz, R3, R4, and R are chloro
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[ 00291]

(4-(2-(2, 5-Di net hyl phenoxy) - 5-ni trophenyl sul f onyl ) pi perazin-I-yl) (4-
(trifluorwoabro/nBsphenyl ) netri anone 188. HPLC purity: 99ea/ukkhibRSEH00 MHz,
DMSQd 6) : d 8.58 (d, = 2 Hz, IH), 8.42 (dd, J1 =2 Hz, J2 =8 Hz, IH), 7.79
(d, = 8 Hz, 2H), 7.62 (d, = 8 Hz, 2H), 7.31 (d, = 8 Hz, IH), 7.12 (d, = 8
Hz, IH), 7.08 (s, IH), 6.86 (d, 8 Hz, IH, 3.73 (m 2H), 3.40 (m 6H),
2.32 (s, o3likihy? aRPiht Somadhihg th&%%la}émr hnt: 177 - 180 0C. [00292]
(4-(2-(2,5-Di et hyl ph enox% 5- nltrophenylsulfonyl)pl perazin-1l-yl)(4- - 111
- SDI -13262vl rret hoxyphenyl)rret hanone 189. HPLC purity: 99. 7% 1;—1 NVR (500
MHz, OMVBO- d6) 18- d Bheggmypguidof flaPE 17 hereigRaR’ g R g ha@rqaﬁn agdR-gndy,

7.35 (d, Fa&dﬂ?orogﬂ'ﬁleth 31 (d, =8 Hz, IH), 7.12 (d, = 8 Hz, IH, 7. 07 (s
IH), 6.95 (d, = ,686(d =8Hz,IH) 378(s, 3H),3.57(m 4H) ,

?0829:(3]”1 4, g 3 The compl(;?md 0% cgum(lg whelr_gln RET;?ndt 1|Q4na e Ph?(l)rgt 161 - 164 0C

(4-(2-(2,5-D et hyl phenoxy) - 5- ni tr ophenyl sul f onyl ) pi perazi n-1-yl) (furan-2-
yl ) met hanone 200. HRLGhPuiindfcladf.18%hetdih RMRA( 1500 Metnyl. OVSO-d6) : d 8. 59
(d,=2HzIH) 8.41 (dd, J1 =2 Hz, J2 =S Hz, | H), 782(d=2HzIH)
7.31 (d, 8 I 5.0 (d.. = 4 Hz,
IH), 6.84 ( d, E'% ecomj)undéoqéglr{l§7 Ftheéelﬁl_qz{ Fﬁn%%ai‘fshy@dgelhﬁg R a1§17 (m
4H), 2. 2924(asqchmrbprﬂetﬁﬁ (s, 3H); nelting point: 170 - 174 0C. [00294]
N-Allyl-4-(2-(2, 5-dichlor ophenyl t hi 0) - 5- ni trophenyl sul f onyl ) pi per azi ne-1| car

b de 191, JbPL { JIHNVR odé) . d8.52 (d =
20)$,m h g(grdtPe”cf?'?le%dﬁ?% L remf{ nd%%c go = 2)Hz, IH) 8

(d,=8Hz IH) 7.74 (dd, J1 2Hz J2 8Hz,4IH) 7.00 (d, =8 Hz, IH,
6.70 (t, =4 E&-, | 'Hye, coipgend(aficlajh{p], @le@@ngdandﬂgrmethyH 4.97 (d, = 4 Hz,
IH), 3.62 (m 2H), 3.42 (m 4H), 3.26 (m 4H); nelting point: 198 - 202 0OC

24, The compound of any of claims 1 to 23, wherein RCis cyano or nitro.

25. The compound of any of claims 1 to 24, wherein R’ is C16 alkyl.

26. The compound of any of claims 1 to 25, wherein m is 1.
27. The compound of any of claims 1 to 26, wherein n is 1 or 2.
28. The compound of any of claims 1 to 27, wherein p is 0.

29. The compound of any of claims 1 to 28, wherein X is O.
30. The compound of any of claims 1 to 28, wherein X is S.

31. The compound of claim 1 selected from the group consisting of:

,N\) ~ ,N\)
//S\\ //S\\
00 CN 00 CN ,

51
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[ 00295] 4-(2-(2,5-Dichlorophenylthio)-5-nitrophenyl sul fonyl) -

N, N- di et hyl pi perazi ne- 1-carboxam de 192. HPLC purity: 99% 1H NWVR (500
VHz, DMSMs0O)2010/1d3%051 (d, = 2 Hz, IH), 8.28 (dd, J1 =2 Per/us20e831433 | H),
7.99 (d, =2 Hz, IH), 7.81 (d, =8 Hz, IH), 7.74 (dd, J1 =2 Hz, J2 =8 Hz,
IH), 7.01 (d, =8 Hz, IH), 3.32 (m 4H), 3.17 (m 4H), 3.09 (m 4H), 1.00
(m 6H); nelting point: 160 - 163 0C. [00296]

4-(2-(2,5-Di chl orophenyl t hi o) -5-nitrophenyl sul fonyl) -

N-/?-tol yl pi perazi ne-| carboxam de 193. HPLC purity: 97% 1H NMR (500 MHz,
DVMSO-4): d 8.53 (m 2H), 8.28 J1 =2 Hz, J2 =8 Hz, IH), 1 (d, =2
Hz, IH), 7.81 (d, = 8 Hz, /4 (dd, J1 :2 Hz, J2 8Hz , 7.28 (d,
= 8 Hz, 2H), 7.01 (d, —080 i 3.56 (m 3.35C(\Sm H, 2.21 (s,

3H); meltin 34, 0C. [00297FsC
N—H%4 Q/anlophe -4r(2§ (2, w : ! @

chl or ophenyl t
pi per azi ne-1-c b¢Xa de 1947 HPLC purity: 977 7%

d 9.09 (s, IH), &588 (d, = 2Nz, IH), 8.28 (dd, 01 =2 Hz, U2 =8 Hz, I H),

8.00 (d, = 2 Hz, IH), 7.81 (d, = 8 Hz, IH, 7.74 (dd, J1 =2 Hz, J2 =8 Hz,
| H), 7.68(d, =8 Hz, 2P), 7.62 - 112 - SDI-13262vI(%f1 = 2 Hz, 2H), 7.01
(d, 8 Hz, IH, 3.60 (m 4H), 3.36 (m 4H); nelting point: 232- 235 0C.
[00298] 4- (2 (2, 5-Di chl or opheny! t hi o) - 5- nltrophenylsulfonyl
N- (4-ni trophenyl)- piperazin car boxam de 195. HPLC purif{ 98.3% 1H NWR
(500 MHz, OVBO d6) : d93]O , 8.53 (d, =2 H (#—iz 8-28 (dd, J1 =2
Hz, J2 =8 Hz, |H), 8.1&£4d, 8Hz 2H) 800(d = IH), 7.81 (d, = 8
Hz, IH), 7.7 d, IJTN:é J2 =8 Hz, 767(N , IH, 7.02 (d,
= 8 Hz, I H), ﬁ\mﬂl—l) 37 (m 4H) nt 2 - 246 0OC
[00299] 4-(2- Di chl or op enylth| 0) - n|t op nyIsquo I)
N-i sopropyl pi pera€2| ne- CN

55 56

¥ O f ~ e O { ~

X X

N a [N
/WNJ YN\H/N\)
O CN O CN

57 58

O\\’p ? O\\’/ Q

S F;C .S

N N

0 CN Sfe CN
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1- car bot hi oam de 196. HPLC purity: 100% 1H NWMR (500 MHz, DMSO-~ ) : d 8.51
(d, =2 Hz, IH, 8.28 (dd, J1 =2 Hz, J2 =8 Hz, IH), 8.00 (d, = 2 Hz, IH),
7.81 (d, woRotdzi2346bl), 7.74 (dd, J1 =2 Hz, J2 =8 Hz, |H) PCT/U$6010031833 6 Hz,
IH, 7.00 (d, =8 Hz, IH, 4.46 (m IH), 3.90 (s, 4H), 3.32 (s, 4H, 1.10
(d, 6H); nelting point: 190 - 193 0C. [00300]

N- ( 3- chl or obenzyl ) -4-(2-(2, 5-di chl orophenyl t hi 0) -5-ni trophenyl sul fonyl) -

pi per azi ne- 1- car bot hi oam de 197. HPLC purity: 100% 1H NWR (500 MHz,
DMSO-4): d 8.52 (d, =2 Hz, IH),/ 8.41 (t, J1 =32 :AHz, IH), 8.8 (dd, J1 =2

Hz, J2 =8 Hz, IH), 8.00 (d, = . 1TH), 781(d 8Hz | 74(dd J1
=2 Hz, J2 =8 Hz, IH), 7.27 ( 7.21 (d, =8

IH), 4.75 (d, 8 Hz, 2I—6)\\So3 97 (m 4H), 337(m 4H) tlng p0|nt 170-
174 OC. [00301] 4- (2 5 CH or ophenyl t hi o) - n|t Ifonyl)

N- ( 3- oxope %p r\/jl nel 1_car bot hi oam de 1 Pvd pu 100% 1H NMR
(500 MHz, -;@ 8751 (d] = 2 Hz, 1H), 8.38 (fd,>J1 =2 J2 =8 He,
IH), 8.00 (dS&2 K&, 1H), 7®9 (t, J1 >3 HzOIH) 7831~J(d = 8 Hz,
IH), 7.74 (dd, J1 =2 Hz, J2 =8 Hz, I'H), 700(d = , 403 (q J1
=J2 = Hz, 2H), 3.89 (mfl4aH), 3.67 (m 2H), 2.57 (t, ‘?h J2:Hz, 2H), 1.15
(t, = J2 =6 Hz, 3H): nelting point: 200 - 204 OC. [00302]

o . .

N- phenyl pi per azi ne-| car bot hi@anmi de 199. HPLC purity: 99.8H NMVR (500
MHz, DIVBO4) d946(s .54 (d, = 2 Hz, IH), 8 29 fddAJ1 =2 Hz, J2
=8 Hz, 802(d 2) IH), 7.82 (d, 8Hz I%)Oz.M(dd, J1 =2 Hz,
J2 8Hz 7.10 (m IH) [(/d* IH), 4.03 (m

4H), 3.42 (mgﬁa/ It oi nt: 198 - | - 13262v] [ 00303]
4-(2-(2,5-Dichl nyIth o) 5n|trophenylsul onyI)
N- ( 2- nor phol i noe@hyl ) - pi gé¥azi ner 1- car bot hi odri de 200. (BWPLC purity: 100%

1H NVR (500 MHz, DI\/BO%},: 64

e
N° N”
O CN , O

CN
65 66
AL T P
.S -S
N N
O CN , O CN
67 68
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8.51 (d, = 2 Hz, IH), 8.28 (dd J1 =2 Hz, J2 =8 Hz, IH), 8.00 (d, = 2 Hz,
IH), 7.81 (d, =8 Hz, IH), 7.74 (dd, J1 =2 Hz, J2 =S Hz, 2H), 7.00 (d, = 8
Hz, 1H, wWoad1(msoedH), 3.58 (m 2H), 3.50 (m 4H), 2.43p(Ctr/Uusidiom3®3=6 Hz,
2H), 2.35 (m 4H); nmelting point: 130 - 136 0C. [00304]

| - (2-(2, 5-Di chl orophenyl t hi 0) - 5- ni trophenyl sul fonyl ) - 4- (nmet hyl sul fonyl ) -

pi perazi ne 202. HPLC purity: 100% 1H NMR (500 MHz, OVBO-d6) : d 8.54 (d,
8 Hz, 2H), 8.30 (dd, J1 =2 Hz, ? =8 Hz, IH), 8.02 (d, =2 , IH), 7.82

(d, = 8 Hz, IH, 7.74 (dd, J1 Hz, J2 =S Hz, IH), 7.02 ( =8 Hz, IH),
3.44 (m 4H), 3.24 (m 4H), 2. s, 3H); rreltlng poi nt : - 281 OC.
[ 00305] 4-(2-(2,5-Dichlorophe i 0)-5-nitrophenyl sul fon
0% ¢H NWVR (500
, J2 =S Hz, IH,

N, N- di et hyl pi per azi ne- Q{5 fonarﬁCﬂje 203. HPLC puriq . A00
2 Hz, J2 =S Hz

IH), 7.03 (d H) 39 (m 774 (s, 6H);

MHz, OVBO 88}~ ; 8. ]Qeﬁ . , (d j\ls-
8.00 (d, =2?@|\;)ZN78 = }@ﬁ(%

4H) 376 :
nel ting point: 2310- 234 0C.CN00306], CN

|- (2- (2, 5-Di chl orophenylt hi 0) - 5- ni trophenyl sul fonyl ) z,4- (phenyl sul fonyl) -
pi perazine 204. HPLC p®ity: 100% 1H NMVR (500 Mz, tvBOd ) : d 8.48 (d, =

2 Hz, IH), 8.23 (dd, J1 =2 Hz,J2 =S Hz, IH), 7.90(d, =2 , IH), 7.69
-7.76 (m 5H), 7.60 (m 2H), .93(d, =8 Hz, IH), 3.43 (m7j4H), 2.99 (m
4H); nmelting point: 236 - 23 [ 00307]
| - (2-(2, 5-di chl orophenyl t hi |trophenylsulfonyl) 4- (4
(trifIuororrethyl)pheny%s‘alponyl) pera2| ne 205. HPLQ,@J tyY 160% 1H NWR
(500 MHz, DI\/ISO4) =2 Hz, IH), 8.23 2yHz, J2 =S Hz,
IH), 8.01 (d \8)2H) 94 (d, -8Hz 3H) J1=2 Hz, J2 =S
Hz, IH), 7. , 6.92 (d, 8r g 3. (m 4H), 3.05 (m
4H); nelti nm 264 - 287 0C. Exanple 4 Recept @N Bi ndi ng Assay

71

Cl Cl

ooOiCl ooOiCl
.S -S

0 CN , 0 CN
73 74

O\\SP O\\SP
N~ N”
F ﬁ T\(\) ~ ,T\(\)
T
0O CN , (OO CN
75 76
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[ 00308] Cells were washed once with PBS and resuspended in a binding buffer
(25 MM HEPES pH 7.6, 5 nM Mgd 2, 1nM Cad 2, 0.5% BSA, 0.1% NaN3) . 100 ni
of cell swepersizesso(2 x 105 cells/well) and 0.1 nM [ 125PCTitsbebmsisiziman

eot axi n/ CCLI I (2000C /mmol specific activity) were mxed in a 96-wel |l

U- bott om pol ypropyl ene plate, and - 114 - SDI-13262vlincubated for 60 mn
at roomtenperature for the binding reaction. The cell suspension was then
transferred to a filtration pl ﬁ}e (#MAFB, M I lipore), and wa Eed 3 tinmes

with the binding buffer contaiffing 0.5 M NaC, scintillant agded, and the
radi oactivity was counted on pCount (Packard). For the rm nation of
non-speci fic binding, the cel Egen5|on and [12 |] -1 abel man

eot axi n/ CCLI | mere |ncuhaie€ int

presence of 500 M@ f Qunlabélled human

eot axi n/ CCL (h et-~ah, "Ml ecul @ G eSE rhgt i

characteri zat cy o] s nonkey (Macg

receptor, CCR 6:§/t i ne 29002, 19, 276-286.

are sunmarized i B Pabl e 1, aker ei n A representsoOa val ue noNgreater than 50

nM B represents a val ﬁ? greater than 50 nM but no greater than 500 nM C
e

represents a value gre r than 500 nM but no greatet®than 5 nM and D
represents a value greater tha T 5 MM TABLE 1 - 115 - SDI-13262vl- 116 -

SDI - 13262vl - 117 - SDI -13262v| The conpound was tested as]a hydrochl ori de
salt. [003 10] The exanpl es forth above are provided t |ve t hose of
ordinary skill in the art w corrpl ete disclosure and desd |Pt| on of how
to make and use the cl%l,, O\\,,O

(\N u N(\N
0 CN Y\[(])/ CN

79 80

¢l Qe Q Q0
e ~y
@\WN\) \@(NJ
0 O

CN
81 82

O CN O CN
83 84
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enbodi nents, and are not intended to limt the scope of what is disclosed
herein. Modifications that are obvious to persons of skill in the art are
i nt ended wo 2om/m2846hi N t he scope of the follow ng clai nsPCAUS2@uI0BIssAL | ONS,
patents, and patent applications cited in this specification are

i ncorporated herein by reference as if each such publication, patent or
patent application were specifically and individually indicated to be

i ncor porated herein by referer&g - 118 - SDI-13262vI What i | clainmed is: 1.
r a

A compound of Formula I : (1) n enantioner, a mxture of enantioners, a
m xture of two or nore diast mers, atautorrer or a mxAure of two or
nore tautoners thereof; or rmaceutically accept abl e d sol vat e,

hydrate, or prodrug th@\r,(éop erdin: Ri, and R are each

|ndependentl ReYer al o, cyano, w gaprdine; (b) G-
al kyl, nyllh ynyl, C3-7 ¢ aryl, Cr-15
ar al kyI hete oa or héterocyclyl; or C(O)CR | a,
C(O)NRI bR c, OC(NRI ayNR I bR c, -CRI -OC(ORdNa, -OC(OOR | a,

_O0(ONR | bR c, -0C(=NR | a)NR | bR c, - | & -08(0 2R a,
_OS(ONR | bR c, -05(& 2NR bR ¢, -NR | le c, § aCCOR ! d, -NR |
aC(Q R | d, -NR | aCO)NR | bR, c, -NR | aQ( “NR I d)NR | bR C, -NR |

aS(OR | d, -NR| aS(O 2R d, -NRI aS(ONR | bR c, -NR| a§(0O 2NR bR
¢, -SR1 a, -S(ORI a, -S(O a, -S(ONR | bR ¢, or -S(© RNR bR c;

R7 is (a) halo, cyano, nitrg or guani dine; (b) '-Ogé, C2 6
al kenyl , C2 6 al kynyl, Q;,,, ﬂcycl oaq kyl , -14 ar yI,(\C W ar al kyl ,
het er oar y! , t erotyct r (c) -C(O @ N’
@f ']ﬁ r“b )
O CN , O CN :
87

ol
I @ f%

89

\\ ’/
b
\ /p \\ /,

| 92
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-C(OORIl a, ~-C(ONRI bR ¢, -C(NRI aNRI bR ¢, -ORIl a, -CC(OR I a,
a, -OC(ONRI| bR ¢, -0C(=NR I a)NR Il bR ¢, -OS(ORI| a, -05(0O
a, - WOPNMR2IOR c, -OS(O 2NRI bR ¢, -NR | bR cpCTNR2010080860) R | d,
NR I aC(O ld, -NRI1 aC(O)NR Il bR ¢, -NRI aC(=NR Id)NR | bR c, -NR |
) R | | aS(O 2RI d, -NRIl aS(ONRIbR ¢, -NRI aS(O 2NR bR c,
|l a, -S(O 2R a, -S(ONRI bR c, or -S(O 2NRLV ; Xis O
ORIl a, -C(O)PR 1 a, -C(ONR 1V, -C(SYNR 1V 0, -C(SNR 1
R C, -C(NNO 2)NRI bR ¢, -S(PR 1 a, -S(O
2R a, -S(O)NRI bRl ]
| ;

2NRl bR c; with the prow that Rya is
not -C(OOf- q:uty ~ eger from0t03 - 119 - 3262vlin is an
integer froml to nlnteger fromO to 4 ; aq\u;l) Ach™RC4, R b, R
c, and R d nd hydrogen, C _6 al ky >6-al kenyl, C2-6

al kynyl, aj k I aryl, het eroar)él \%{1} B ycIyI; or each
pair of RI band ctoget er vmththeN ichYhey are attached

i ndependent | y for?h het eroarSN or heterocycl yI OWI th the @oviso that the
conmpound is not 4-(2-(345-dinmethyl phenoxy) - 5- 04
n|trophenylsulfonyl)p|pera2|ne | - car bal dehyde; wherein each al kyl, al kenyl,
al kynyl, cycl oal kyl, aryl, argjkyl, heterocyclyl, and heterqaryl is

opti onal | y substituted with ode or nore groups, each i ndepeifently sel ect ed

or S; R’Ya'
C(ONR 1V

from (a) cyano, halo, and ni (b) G _6 alkyl, C2-6 al ke C2-6

al kynyl , CS?cycIoaIk . |, C7 5 aralkyl, heter ~and
het er ocycl yl, each (¥ (%al y subésitl tuted with one o \\Sfﬁor e, In g‘ne
enbodi nent, on - or four, substltuent (c) -C(OR a,
-C(O R 1, v>' a) NR bRc -
wr
CN
Cl Cl

0 CN , 0

Cl Cl

OO0 S i: Cl OO0 S f: Cl

0] CN
99 100
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-OC(ORa, -CC(OOR a, -0C(0)NR bRc, -OC(=NR a)NR bRc, -OS(OR a, -05(0O
2Ra, -OS(O NR bRc, -0S(O 2NRbRc, -NR bRc, -NR aC(0)R d, -NR aC(0)OR d, -NR
aC( O NR bRo,20t0M23®%C( =NR d) NR bRc, -NR aS(O R d, -NR aS(@erTaRd)1005B3aS( O) NR
bRc, -NR aS(O 2NRbRc, -SR a, -S(OR a, -S(O 2Ra, -S(ONR bRc, and -S(0O
2NRbRc, wherein each Ra, Rb, Rc, and Rd is independently (i) hydrogen; (ii)
G _6 aI kyl, C2_6 al kenyl, C2_6 aI kynyl, C3_7 cycloalkyl, C-14 aryl, C7-15
ar al kyl , heteroaryl or heter iyclyl each” optionally substityted with one
or nore, in one errbodi nent, one, two, three, or four, substitjuents Q or
(i1i) Rb and Rc together wt e Natomto V\/nichthey are ched form
het erocycl yl, optionally su uted with one or nore, in Q odi nent ,
one, two, three, or foQrQ Substitdents Q wherein eacR Q ifs ihdependent !y

selected fromthe upS<ensj sting of (a) cyano, -S itro; (b) G _6
al kyl, C2_6 al Kényl, @ ynyl, C3-7 cycl oaﬁky -1 yl, C7_i 5
aral kyl, hete oa\rny ~and hgter ocycl yl; an -G(OOR, -C(O)NR

fRy, -C(NR 6) AR SRy, - OR 6(N-OC(OR 6, - OR, -0C(0)KR fRg, -0C(=NR
6)NR fRg, -OS(QR 6, -C5(0 2R6, -0S(0)NR fRy, -0S(0) 2NRFRg, -NR'fRg, -NR
6C(0)R h, -NR 6C(0)0R HT-NR 6C(0)NR fRy, - NR 6C(=NR0B)NR fRy, - NR 6S(O) R

11, -NR 6S(O 2R11 , “NR 6S(0)NR fRg, -NR 6S(O 2NRfRg, -SR 6, -S(OR 6,
-S(O 2R6, -S(O0O)NR fRg, and -S[0) 2NRfRg; wherein each R6, Rl Rg, and Rh
i s independently (i) hydroge ii) G-6 alkyl, C2-<5 al kergy C2_6

al kynyl, C3-7 cycl oal kyl, aryl, Cr-15 aral kyl , het e} |, or
heterocyclyl; or (iii) O ahd Rgtogether vmththe NO@OO t o wh€lch they are
attached form het ergtyet® . The conpouRgd-s ran\ﬁql erein RYa is
C(O)RI a, B Nm 0 - SDI-13262 S)\J(:e) Y% SYNR | aC(O NR
bRl c, -C(N NR1V , of -S(O 2R a. hpount¥of claiml1 or 2,

wherel n R ais (&) hydrogdXN (b) ,G- al kyl; ogdional Iy gmbstituted with
one, two, or three subf(bituents, each of which is iqgfpendently

Cl Cl

Q.0 S Cl \w S~ t ~Cl
-S
N N°
@@ @;"
O CN ,

105 106

CN , 0 CN
107 108
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sel ected fromcyano, halo, C3-7 cycloalkyl, C-14 aryl, heteroaryl,
heterocyclyl, -C(OR a, -C(OOR a, and -SR a, where the cycloal kyl, aryl,
het er oar yWo 2ardi2besber ocycl yl are each further optional | pycIuaissaniowsitsesl wit h
one, two, or three substituents, each of which is independently halo or G -
al kyl; (c) G- alkenyl, optionally substituted with C6-14 aryl; (d) C3-7
cycl oal kyl, optionally substituted with one or two G _6 alkyl; (e) C -l
aryl, optionally substitutedlmjth one, two, or three substjtuents, each of
whi ch is independently selected fromhalo, nitro, cyano, - a, -C(OR a,
and G _6 al kyl, where the a¥k I |s further optionally su Nuted with one,
two, or three halo; (f) hen

optional Iy substitut Lt h one, two,
or three substituent$§, Oed

Y h of |ch i s independentQ Hal o or ¢t _6 al kyl ;
or (9) heterocycl

e conpound of any of o 3, mhereln R a
is (a) hydrogen: \Ojéb) 6 alkyl, C2-6 al ¥+ cloalkyl, C-14
aryl, heteroar het gfocycl yl, each op 10 sub3f1 t ut ed mnth one or

t wo substltuenus each ofcnwhi ch i s independenoly sel ected from hal o, cyano,
nitro, G _6 aIkyI C3 cycIoaIkyI C6-14 aryl heter aryl, heterocyclyl,
-OR a, -SR a, and -C(O(Q a, where the al kyl , cycloalﬁ@ aryI het er oaryl ,
and heterocyclyl are each optjionally further substltuted mt{h one or two

substituents, each of which ls i ndependently halo or G _6 kyl. 5. The
conpound of any of clains 3, wherein R ais (a) hyn; or (b) G-6

al kyl, C2_6 al kenyl, C3-7 al kyl, C6-14 aryl, heterga

het erocyclyl, each oﬁ&Po al 1y stbstituted with one(bﬂ)t “Sub |tuents

each of which is B tly selected fromfl oz ro, cyano, nitro,
[ 4;2ﬂﬁyl hyl , nmet hoxy, etHox th io, (15,25,4/7?)-

met hyl, trifl

7,7-dinethy|bﬁafcl [2.2. 0] - heptyl, phenyl, “chjfor ophenyl] furanyl,

nmor phol i nyl , acetyl, propgi™Mnyl, and et hoxycarBonyl. 6. (Mhe conpound of
claim4, wherein R a i (a) hydrogen; (b) C -6 alkx optionally
substituted with a subStituent selected from chloro, %yano, et hoxy,

met hyl t hi o, cl F
F /[f:l\ 0.0 O

Cl

Qgp 3 r/\ N
N N’
A O QO
O CN O

113 114

NN NN
//[::j/ ?g CN NC/[::j/ ?g CN
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(15, 25,4/ 7?)-7, 7-di net hyl bi cycl o[ 2. 2. 1] - heptyl, phenyl, chl orophenyl,
furanyl, norpholinyl, propionyl, and ethoxycarbonyl; (c) C2_6 al kenyl,

opt i onal lwo=uotgizddent ed wi t h phenyl; (d) C3-7 cycl oal kyl pCta)S2436/081843 ar y| ,
optionally substituted with one or two substituents, each independently
selected fromfluoro, chloro, cyano, nitro, nethyl, trifluoronmethyl, ethyl,
- 121 - SDI-1326 2vl net hoxy, and acetyl; (f) heteroaryl, optionally

substituted with one or two nethyl; or (g) heterocyclyl. 7. The conpound of
claim6, wherein Rl a is (a) hydgogen; (b) nethyl, ethyl, propyl, butyl, or
pentyl, each optionally substlt- d with a substituent sel ect rom

chl oro, cyano, ethoxy, neth

(1S, 2S, 4“) 7 7- dlnethylbﬁ% 2 2. 1] - heptyl, phenyl, g phenyl,
[ i

furanyl, yI and ethoxycarbq ylr/T yl or allyl,

each optlonall h phenyl ; pentyl, or
cycl ohexyl; (e) phe yI opt ophal l'y substl t‘li‘// \ﬂﬁ one or fwo
substituents, each pndependen@Ny sel ectipg flﬁbro chl ofl, cyano,

nitro, nethyl trifluojpmethyl, ethyl, nethoxy, and acetyl; (f) furanyl,

t hi enyl isoxazolyl, pyrazonI 1, 2, 3-thi adi azol yl, 1pgri di nyl, pyrazyl,
benzofuranyl, benzo[c][]I, 2, 5]oxad|azolyl benzothlenyl, or benzothiazolyl,
each optionally substituted with |one or two met hyl ; or (g) rpholinyl. 8.
The conpound of any of clains 14#0y7, wherein R b is hydr or G-

al kyl . 9. The conpound of cl ai wherein R b is hydroge thyl, or

ethyl. 10. The conpound o @ny{ of clainms 1 to 9 mhaDQDnORI cIs (a)

hydr ogen; (b) Cialkylr/eR;S | y substitut , or three
substituents, eachlof Schh ndependentl £§el cyano, hal o,
C3-7 cycl oal k ryl teroaryl, ORa, -C(OOR a,
and - SR a, the)cycloalkyN aryl, heteroaoyl and hemerocyclyl are

each furt H&N optionally substituted mnth one, two, %Eothree substituents,

each of which is 119
Cl

(%5) 00 O

N7

121 122

Cl Cl

QL

00 O

\X/Z A\X/]

o
2
2

123 124
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i ndependently halo or G _6 alkyl; (c) C _6 al kenyl, optionally substituted
wth C6-14 aryl; (d) C3_7 cycloal kyl, optionally substituted with one or
two G _6 wbkylo/126msp C -1 aryl, optionally substituted wpPCh/USRE0/081833 oOr

t hree substituents, each of which is independently sel ected from hal o,
nitro, cyano, -ORa, -C(OR a, and G _6 al kyl, where the alkyl is further
optionally substituted with one, two, or three halo; (f) heteroaryl,
optional Iy substituted with one, two, or three substituents, each of which
is independently halo or G al kyl'; or (g) heterocyclyl. 1] The conpound
of any of clains 1 to 9, wheFeiin R ¢ is (a) hydrogen; or G _6 al kyl,
C2-6 al kenyl, C3_7 cycloal k C-14 aryl, heteroaryl, or ) -rocyclyl
each optlonally substﬁx;m~% wi 't hCbne or t substltﬂhﬁlé) eachcbf which is
|ndependently sel org hal o, cyano, njtro,

cycl oal kyl, I4“§gH Lgroaryl, heterony Iy%l SR a, and -C(OR
a, where Ra is i ned™Rer ei n and t he alXXy cycl oal aryl,
heteroaryl, and dneterocyclGN are each optldnal furtheK)substltuted W th

one or two substltuentf each of - 122 - SDI-13262vI%h|ch is |ndependently
hal o or G - al kyl. Hhe conmpound of cl aim 10 whdP®in R ¢ is (a)

hydr ogen; or (b) G - aIkyI C2:6 al kenyl, C3_7 cycloal kyl, -14 aryl,

het eroaryl, or heterocyclyl, ach optlonally “substituted wifh one or two
substituents, each of which j ndependently sel ected fro uoro, chloro,
cyano, nitro, nmethyl, tr|fI thyI et hyl, nethoxy, met hyl t hi o,

(IS, 2S, 4R -7, 7- dlnethQMBl Pvelof 12 1] heptyl pheny O é%loropﬁbnyl

furanyl, nor NACBEFR proplonyl et |. 13. The
conpound of ] g/)thl!: R cis (a)~hy ro - al kyl,
optionally su55t| utéd withh a substituent Sele te fron1ch|oro cyano,

et hoxy, nethylthiQ, (15,25C8/7?)-7,7-dinethylbi@yclo[2.2.CN-heptyl, phenyl,
chl orophenyl, furanyl fprphollnyl propi onyl, and q%?oxycarbonyl; (c) C2-6
al kenyl , optlonally su% tituted mnth phenyl ; (d) C3_

Cl Cl

C%é) O ft “U O :E Cl
.S
O N N
Q\(@ Q\Wﬁ
0] CN

129 130

Cl Cl

(%é) CYJ:i:l\Cl C%éj CYJ:i:l\Cl
oy s oy
N NﬁLTrN\/)

CN , O

131 132

134 -
SDI-13262v1



cycl oal kyl; (e) C6-14 aryl, optionally substituted with one or two
substituents, each independently selected fromfluoro, chloro, cyano,

nitro, nmewbyebio/w2sdehl uor onet hyl , et hyl, nethoxy, and acetglrjusgéip/obesser oaryl ,
optionally substituted with one or two nethyl; or (g) heterocyclyl. 14. The
compound of claim 12, wherein R c is (a) hydrogen; (b) nmethyl, ethyl,
propyl, butyl, or pentyl, each optionally substituted with a substituent

sel ected fromchloro, cyano, hoxy, methylthi o, |

(15, 25, 4/ 7?)-7, 7-di net hyl bi cycljo[ 2. 2. 1] - heptyl, phenyl, chIoFophenyI,
furanyl, norpholinyl, propio and et hoxycarbonyl; (c) nyl or allyl,
each optionally substituted henyl ; (d) cycl obutyl, entyl, or
cycl ohexyl; (e) phenyﬂgébp i onal 1§ subst it ut ed with Qe @r two
substituent sgN tly sel ectedqyfbram f &~ehioro, cyano,
nitro, nmethyl, rlﬁrﬁ ro |, ethyl, netlho @hdj) ace ; (f) furanyl,

t hi enyl, isox¥dzo pyrazglyl, 1,2,3-thia 'aiWTy . pyridinyl, pyrazyl,

benzof uranyl, bewezo[c][|, 2¢E] oxadi azol yl, benzot hi enyl, @¥ benzo;hiazolyl,
each optionally substiig%ed with one or two nethyl égr (g) norpholinyl. 15.
The compound of any of ainms 1 to 14, wherein R3, R4, and R5 are
each i ndependently hydrogen, halo, or C _ al kyl. 16 The co und of claim
15, wherein tw of Rl, R2, R3, R4, and R5 are halo or al and the

remai ni ng three are hydrogen. The conpound of cIa|n115 rein two of
Rl, R2, R3, R4, and R are chI‘ 123 - SDI -13262vl or net nd the
r emai ni ng three are hydﬁbﬁb 18. Fhe conpound of cIdR , wherdin Rl, R3,
and R5 are @ro d R4 are @ro or Fétﬁy . The conpound
of claiml % are chl or
CN CN ,
135 136
Cl Cl

QL

00 O

N 0.0 g
kj X s
HN

N N
S
\[Sr CN , O ,
137 138
Cl Cl
0, 0 S O\,O O i Cl
N ‘/\ /\S, \ gt
B N
Ngj(;rN\/J [ :]
O CN CN
139
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are chl orwoaniomesdey! .

conmpound of any of clains 1 tg
of clainms 1 to 26, wherein n
to 27, wherein p is 0. 29.

SDI - 13262vI 5

20. The conpound of claim 18, wherein R2
conpound of claim17, wherein R2, R3, and R5 are hydrogen,
22. The conpound of claim 21, whererrusRuioas33R4s ar e

25, wherei

- 136 -
SDI-13262v1

s 1 or 2. 28. The conpound o
conmpound of any of clains

21. The
and R1 and R4

and R4 are nethyl.

23. The compound of claim 21, wherein RL and R4 are nethyl. 24. The
conpound of any of clains 1 to 23, wherein R6 is cyano or nitro 25. The
conpound of any of clains 1 to 24, wherein Ris G _6 alkyl. 26. The

nmis 1. 27. The conpound of any
any of clains 1

28, wherein X

off

is O 30. The conpound of amy of clains 1 to 28, wherein S. 31. The
conpound of éia|n11 sél t®d Trofl the group! consist@uy Gf: 52H1 - 124 -
W 59 60 - 125 - SDI - 132§ 62 63 64 65 66
HN._N._J
hid
o) CN , S CN ,
141 142
Cl Cl
COOEt 00 :E ~Cl 0 O :E ~Cl
) JS.
NS 0 (O
T o'y
S CN , S CN
143 144
Cl Cl
Q ' Q
0 O Cl S 0 O Cl
S NS O
HN__N
T
O S CN , S CN ,
145 146
Cl Cl
) O f Cl o0 O i: 'Cl
W Y7
L ) O
hid NCTYP
o) CN , o) CN ,
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t her eof ;
pr odrugs thereof.
conmpound is a hydrochl oride salt
conprising a conpound of any of

SDI -13262vl 181 182 183 184 185 186 187 188 -
192 193 194 195 196 -

142 -
SDIw0280820289505 and enanti oners,

nore di astereoners, tautoners,
and pharmaceutically acceptable

clainms 1

- 140 -
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141 - SDI -13262vIl 189 190 191

SDI - 13262v] 197 198 199 200 201 202 203 204 -
m Xt ures of enant iPOmAIS2010/48883r es of
and m xtures of two or

nore tautoners

salts, solvates, hydrates, and

32. The conpound of any of clains 1 to 31, wherein the
33. A pharnmaceuti cal

conposi tion

to 32, or a pharmaceutlically

acceptabl e salt, solvate, hydrdt stereoi sonmer, or tautoner eof ;
Q0 Q0 3
Cl |/\st H3CO (\Nf
N\) \©\'(N\)
0 NO, 0 NO,
173 174
Cl
Q0 3 Q0 ©
A NS N Cl
O N \TFN\’J
0] NO, , O NO,
175 176
Cl Cl
o O O
\ 7/ \ 7/
r/A\N,s Cl F+C NS Cl
N "~
0 NO, 0 NO,
177 178
Cl Cl
Cl Q0 O 0.0
>S- Cl °S- Cl
N N
O NO, O NO,
179 180



and one or nore pharmaceutically acceptable carriers or excipients. 34. The
phar maceuti cal conposition of claim33, further conprising a second

t her apeutwo 2ag¢ns96035. The pharmaceuti cal conposition ofPCtius2omd3i18es 34,
wherein the conposition is fornmulated for single dose adm nistration. 36.
The pharnmaceuti cal conposition of claim35, wherein the conposition is
formul ated as oral, parenteral, or intravenous dosage form 37. The
pharmaceutical conposition of claim 36, wherein the oral dos ge formis a
tabl et or capsule. 38. A nmethodifor the treatnment, preventi ofi, or
anelioration of one or nore s ons of a CCR3-nedi ated di r, disease,
or condition in a subject, j conprises adm nistering t subj ect a

t herapeutical ly effecti@gOaly of the conpound of &jy claims 1 to 32
or the pharna ic posit i@dn of any of aianQQJi .CB9. A nethod
for the treat , mnt or arreliora ofyong o re - 144 -

SDI - 13262Vl sy o} of” an euSi nophil -rel ateddigordéer, dirfgease, or
condition in a suli)ect, whi tNo,conprises adm ni sbering to X¥be subject a

t herapeutically effective anmount of the conpound of any of clains 1 to 32
or the pharmaceutical ®nposition of any of clainms 382to 37. 40. A nethod
for the treatnent, prevention, or anelioration of one or nore synptons of a

1

basophi | -rel at ed di sorder, disea 5, or condition in a subject, ich
conprises adm nistering to the ject a therapeutically effe e anount
of the compound of any of clai to 32 or the pharnmaceutic nposi tion

of any of claims 33 to 30, M1 Arnethod for the treatne@tQ frevention, or

amel i orati orClef ~oe o Se_sygpfons of & \eHT*eWﬁ j $br der,
di sease, or co i ork\iﬂ a ect, whi ch co es \)

N
o) NO, o) NO,
183 184
Cl Cl
00 O 00 O Cl
(Y N7
/|
o N N
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O NO, O CN ,
185 186
\\/,O o O\\’/O
(\Nz F3C (\NIS
WN\) N\)
o) NO, o) NO,
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adm nistering to the subject a therapeutically effective anount of the
conpound of any of clains 1 to 32 or the pharmaceutical conposition of any
of cl ai TewB20t00123960 42. A nethod for the treatnent, prePemuser/ 081833
anelioration of one or nore synptons of an inflammtory disease in a

subj ect, which conprises admnistering to the subject a therapeutically

ef fective anount of the conpound of any of clains 1 to 32 or the
pharmaceuti cal conposition of any of claims 33 to 37. 43. The nethod of any
of clainms 38 to 42, wherein the djsorder, disease, or conditjon is selected
fromthe group consisting of ast , allergic asthm, exer i nduced
asthma, allergic rhinitis, per | allergic rhinitis, al allergic

rhinitis, %gic dermatiti§y cpntact hypersensitivit§§§%onta t dermatitis,
conj uncti vi ti ,erg'cm’ 'tivitis, eogi ophﬂ”ﬁm’ hitis, food
al l ergi es, eosingphil ing st loepteritis, id?[ﬂqgn@g;& b di sease,
ul cerative colitis, [Drohn's dikease, nastoc§%os s, hyper E syndrone,

system ¢ | upus eryth@matous, p¥driasis, acne, ndltiple sdi@rosis, allograft

rejection, reperfusionléﬁjury, chronic obstructive nonary di sease,
Chur g- Strauss syndrone;“’sinusitis, basophilic | eukerma, chronic urticaria,

basophilic | eukocytosis, psorigsis, eczemn, COPD (chronic obgfructive
pul nonary disorder), arthritis] rheumatoid arthritis, psoriafic arthritis,

osteoarthritis, and cardiova ar disorders. 44. The net o@ cl ai m 43,
wherein the disorder, dise r condition is asthma, exersise i nduced
asthma, allerdic rhinifd8, jatopic dermatitis, chroniéiébs ru'}ive pl unonary
di sease, or alPergi Nj ivitis. 45. The thpﬁ\mﬁg: wof! claims 38 to
44, wherein thgncompoynd dmini stered - 14% - N3DL 13262yl oral |y,
parenteral |y, or Joprcal |y 46. The method of afy of claifs 38 to 45,
wherein the conpddnd i s adiiti st ered O NO,
191 192
Cl Cl
00 S 00 S

N7 Y/

s Cl s Cl
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N N N N
Jo b e o
0 NO, e 0 NO,
193 194

Cl Cl

QOS 00 S
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195
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I n conmbination with a second therapeutic agent. 47. A method for nodul ating
CCR3 activity, conprising contacting a CCR3 receptor with the conpound of
any of clwpres101128032 or t he pharmaceutical conpositi onprofi/tsey10081863 ai ms 33

to 37. - 146 - SDI-13262vl
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Cl

00 S

\ s

F5C NS Cl
1OUS

7\
and NO, ;

205

and enantiomers, mixtures of enantiomers, mixtures of two or more diastereomers, tautomers,
and mixtures of two or more tautomers thereof; and pharmaceutically acceptable salts,

solvates, hydrates, and prodrugs thereof.

32. The compound of any of claims 1 to 31, wherein the compound is a
hydrochloride salt.
33. A pharmaceutical composition comprising a compound of any of claims 1 to

32, or a pharmaceutically acceptable salt, solvate, hydrate, stereoisomer, or tautomer thereof;

and one or more pharmaceutically acceptable carriers or excipients.

34, The pharmaceutical composition of claim 33, further comprising a second

therapeutic agent.

35. The pharmaceutical composition of claim 33 or 34, wherein the composition is

formulated for single dose administration.

36. The pharmaceutical composition of claim 35, wherein the composition is

formulated as oral, parenteral, or intravenous dosage form.

37. The pharmaceutical composition of claim 36, wherein the oral dosage form is

a tablet or capsule.

38. A method for the treatment, prevention, or amelioration of one or more
symptoms of a CCR3-mediated disorder, disease, or condition in a subject, which comprises
administering to the subject a therapeutically effective amount of the compound of any of

claims 1 to 32 or the pharmaceutical composition of any of claims 33 to 37.

39. A method for the treatment, prevention, or amelioration of one or more

- 144 -
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symptoms of an eosinophil-related disorder, disease, or condition in a subject, which
comprises administering to the subject a therapeutically effective amount of the compound of

any of claims 1 to 32 or the pharmaceutical composition of any of claims 33 to 37.

40. A method for the treatment, prevention, or amelioration of one or more
symptoms of a basophil-related disorder, disease, or condition in a subject, which comprises
administering to the subject a therapeutically effective amount of the compound of any of

claims 1 to 32 or the pharmaceutical composition of any of claims 33 to 37.

41. A method for the treatment, prevention, or amelioration of one or more
symptoms of a mast cell-related disorder, disease, or condition in a subject, which comprises
administering to the subject a therapeutically effective amount of the compound of any of

claims 1 to 32 or the pharmaceutical composition of any of claims 33 to 37.

42, A method for the treatment, prevention, or amelioration of one or more
symptoms of an inflammatory disease in a subject, which comprises administering to the
subject a therapeutically effective amount of the compound of any of claims 1 to 32 or the

pharmaceutical composition of any of claims 33 to 37.

43, The method of any of claims 38 to 42, wherein the disorder, disease, or
condition is selected from the group consisting of asthma, allergic asthma, exercise induced
asthma, allergic rhinitis, perennial allergic rhinitis, seasonal allergic rhinitis, atopic
dermatitis, contact hypersensitivity, contact dermatitis, conjunctivitis, allergic conjunctivitis,
eosinophilic bronchitis, food allergies, eosinophilic gastroenteritis, inflammatory bowel
disease, ulcerative colitis, Crohn's disease, mastocytosis, hyper IgE syndrome, systemic lupus
erythematous, psoriasis, acne, multiple sclerosis, allograft rejection, reperfusion injury,
chronic obstructive pulmonary disease, Churg-Strauss syndrome, sinusitis, basophilic
leukemia, chronic urticaria, basophilic leukocytosis, psoriasis, eczema, COPD (chronic
obstructive pulmonary disorder), arthritis, rheumatoid arthritis, psoriatic arthritis,

osteoarthritis, and cardiovascular disorders.

44, The method of claim 43, wherein the disorder, disease, or condition is asthma,
exercise induced asthma, allergic rhinitis, atopic dermatitis, chronic obstructive plumonary

disease, or allergic conjunctivitis.

45. The method of any of claims 38 to 44, wherein the compound is administered

- 145 -
SDI-13262v1



WO 2010/123960 PCT/US2010/031833

orally, parenterally, or topically.

46. The method of any of claims 38 to 45, wherein the compound is administered

in combination with a second therapeutic agent.

47. A method for modulating CCR3 activity, comprising contacting a CCR3
receptor with the compound of any of claims 1 to 32 or the pharmaceutical composition of

any of claims 33 to 37.
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