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WEHeERIH ROUND OF THE INVENTION Field of the InvenB6h/§Hi805/024771
invention relates generally to novel hydantoin derivatives that can inhibit
matrix metalloproteinases (MMPSs), a disintegrin and metalloproteases

(ARAMS) ARAIHHHMPENACTASIS TaGloiralDR A UV RIREYPR® DTSORDERS
(TACT=) and in so doing prevent the release of tumor necrosis factor

alpha (TNF-a), pharmaceutical compositions comprising such
compounds, and methods of treatment using such compounds.
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femoral heads of patients with OA, for example, had a reduced incorporation

of radiolabeled sulfate over controls, suggesting that there must be an
enhanced rate of cartilage degradation in OA (Mankin et al. J. Bone Joint
Surg. 52A (1970) 424-434). There are four classes of protein degradative
enzymes in mammalian cells: serine, cysteine, aspartic and metalloproteases.
The available evidence supports the belief that it is the metalloproteases that
are responsible for the degradation of the extracellular matrix of articullar
cartilage in OA and RA. Increased activities of collagenases and stromelysin
have been found in OA cartilage and the activity correlates with severity of the
lesion (Mankin et al. Arthritis Rheum. 21, 1978, 761-766, Woessner et al.
Arthritis Rheum. 26, 1983, 63-68 and Ibid. 27, 1984, 305-312). In addition,
aggrecanase (a newly identified metalloprotease) has been identified that
provides the specific cleavage product of proteoglycan, found in RA and OA
patients (Lohmander L. S. et al. Arthritis Rheum. 36, 1993, 1214-22).

Metalloproteases (MPs) have been implicated as the key enzymes in
the destruction of mammalian cartilage and bone. It can be expected that the
pathogenesis of such diseases can be modified in a beneficial manner by the
administration of MP inhibitors (see Wabhl et al. Ann. Rep. Med. Chem. 25,
175-184, AP, San Diego, 1990).
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Discov Today. 2001 Apr 1;6(8):417-426, each of which is incorporated by
reference herein.

TNF-a has been shown to play a pivotal role in immune and
inflammatory responses. Inappropriate or over-expression of TNF-o is a
hallmark of a number of diseases, including RA, Crohn’s disease, multiple
sclerosis, psoriasis and sepsis. Inhibition of TNF-c production has been
shown to be beneficial in many preclinical models of inflammatory disease,
making inhibition of TNF-o: production or signaling an appealing target for the
development of novel anti-inflammatory drugs.

TNF-o is a primary mediator in humans and animals of inflammation,
fever and acute phase responses, similar to those observed during acute
infection and shock. Excess TNF-o has been shown to be lethal. Blocking
the effects of TNF-a with specific antibodies can be beneficial in a variety of
conditions, including autoimmune diseases such as RA (Feldman et al,
Lancet, (1994) 344, 1105), non-insulin dependent diabetes mellitus
(Lohmander L. S. et al., Arthritis Rheum. 36 (1993) 1214-22) and Crohn's
disease (Macdonald T. et al., Clin. Exp. Immunol. 81 (1990) 301).
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There are numerous patents and publications which disclose
hydroxamate, sulphonamide, hydantoin, carboxylate and/or lactam based
MMP inhibitors.

US 6,677,355 and US 6,534,491(B2), describe compounds that are
hydroxamic acid derivatives and MMP inhibitors.

US 6,495,565 discloses lactam derivatives that are potential inhibitors
of MMPs and/or TNF-c.

PCT Publications WO2002/074750, W0O2002/0964286,
W020040067996, W0O2004012663, WO200274750 and W02004024721
disclose hydantoin derivatives that are potential inhibitors of MMPs.

PCT Publications W0O2004024698 and W02004024715 disclose
sulphonamide derivatives that are potential inhibitors of MMPs.

PCT Publications W02004056766, WO2003053940 and
W02003053941 also describe potential inhibitors of TACE and MMPs.

There is a need in the art for inhibitors of MMPs, ADAMs, TACE, and
TNF-a, which can be useful as anti-inflammatory compounds and cartilage

protecting therapeutics. The inhibition of TNF-a,, TACE and or other MMPs



proteins. TACE has become increasingly important in the stuqu of se\_/eral
diseases, including inflammatory disease, because of its role in cleaving
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In one embodiment, the present application discloses a compound, or
pharmaceutically acceptable salts or solvates of said compound, said
compound having the general structure shown in formula (:

()
or a pharmaceutically acceptable salt, solvate or isomer thereof, wherein:

X is selected from the group consisting of —S-, -—C(R4)2- or -N(R4)-;

T is selected from the group consisting of H (with U and V being
absent), alkyl, alkenyl, aryl, heteroaryl, heterocyclyl, cycloalkyl, alkylaryl, and
arylalkyl, said aryl, heteroaryl, heterocyclyl, cycloalkyl, alkylaryl and arylalkyl
being optionally fused with one or more moieties selected from the group
consisting of aryl, heteroaryl, heterocyclyl, cycloalkyl, alkylaryl and arylalkyl,
wherein each of any of the aforementioned alkyl, alkenyl, aryl, heteroaryl,

' heterocyclyl, cycloalkyl, alkylaryl and arylalkyl groups of T is unsubstituted or
optionally independently substituted with one to four R'® moieties which can



In its many embodiments, the present invention provides a novel class of
compounds as inhibitors of TACE, the production of TNF-a, MMPs,
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Y is absent or present, and if present Y is selected from the group
consisting of a covalent bond, —(C(R%z2)n-, -N(R')-, -C(O)N(R%)-, -N(RYC(0)-,
“NRY)CO)N(R®)-, -S(0)2N(RY)-, -N(R*)-S(0)s, -O-~S-, -C(0)-, -S(O)-, and
-8(O)er

Z is absent or present, and if present Z is selected from the group
consisting of a covalent bond, —(C(R*)2)u-, -N(R")-, -C(O)N(RY-, -N(R%C(0)-,
NRICON(R?)-, -8(0)N(R)-, -N(R*)-S(0)z-, -O-,-S-, -C(0)~, -S(O)-, and
-S(0)z;

nis 1to 3;

R1 is selected from the group consisting of H, ~OR*, halogen, alkyl,
fluoroalkyl, aryl, heteroaryl, heterocyclyl, alkylaryl, alkylheteroaryl and
arylalkyl, wherein each of the alkyl, fluoroalkyl, aryl, heteroaryl, heterocyclyl,

alkylaryl, alkylheteroaryl and arylalkyl groups of R'is unsubstituted or
optionally independently substituted with one to four R moieties which can
be the same or different, each R® moiety being independently selected from
the group of R® moieties below, with the proviso that when Y is presentand Y
is N, S or O, then R' is not halogen;
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aryl, heteroaryl, heterocyclyl, cycloalkyl, alkylaryl and arylalkyl, wherein each

of the alkyl, fluoroalkyl, aryl, heteroaryl, heterocyclyl, cycloalkyl, alkylary! and

arylalkyl groups of R is unsubstituted or optionally independently substituted
with one to four R®® moieties which can be the same or different, each R*

moiety being independently selected from the group of R*® moieties below;
R”is selected from the group consisting of halogen, alkyl, fluoroalkyl;
and

R”is selected from the group consisting of halogen, alkyl, and
fluoroalkyl.

The compounds of Formula | can be useful as inhibitors of TACE and
may be useful in the treatment and prevention of diseases associated with
TACE, TNF-a, MMPs, ADAMs or any combination thereof.

DETAILED DESCRIPTION OF THE INVENTION
In its several embodiments, the present invention provides a novel
class of inhibitors of TACE, the production of TNF-a, MMPs, ADAMSs or any
combination thereof, pharmaceutical compositions containing one or more of

the compounds, methods of preparing pharmaceutical formulations
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In another embodiment, T is alkyl or aryl; X is -N(R4)-; Y is absent; Z is
absent or present; Ris selected from the group consisting of H, halogen and
alkyl; and if Z is present Z is -O-.

In another embodiment, X is —CH»- or -N(R4)-_

In yet another embodiment, X is —CH,-.
In still another embodiment, X is -N(R4)—,

In another embodiment, R4 is H.

In another embodiment, T is alkyl.

In yet another embodiment, T is —CHa.

In still another embodiment, T is aryl and said aryl is unsubstituted or
optionally independently substituted with one to five R'® moieties which can
be the same or different, each R moiety being independently selected from
the group of R' moieties.

In another embodiment, R is halogen.

In yet another embodiment, R is heteroaryl.

In still another embodiment, R is aryl.

In an embodiment U selected from the group consisting of a covalent

bond, -N(R')-, -N(R)C(0)-, and -N(R*)S(O)s-.



R30 is selected from the group consisting of halogen, alkyl, and
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In yet another embodiment, Y is —O-.

In still another embodiment, Y is —(C(R*)2)-.

In yet still another embodiment, Y is ~C(O)-.

In another embodiment, Y is a covalent bond.

In an embodiment, R' is selected from the group consisting of -OR* H,
alkyl, fluoroalkyl, alkylaryl, halogen, and heteroaryl.

In another embodiment, R is H.

In yet another embodiment, R is alkylaryl.

In still another embodiment, R' is alkyl.

In yet still another embodiment, R’ is fluoroalkyl.

In a further embodiment, R’ is halogen.

In another embodiment, R’ is —OR*.

In another embodiment, where R' is ~OR*, R* is <CH,C=CCHs.

In another embodiment, where R' is —OR*, R* is -CH,C=CCH,OH.

In another embodiment, where R is —OR*, R*is —CH2 ],
In another embodiment, the alkyl is —CHs.
In still another embodiment, the alkyl is -CH,CHs.



absent or present; R2 is selected from the group consisting of H, halogen
and alkyl; and if Z is present Z is -0-. In another embodiment, X is -CH2-
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In another embodiment, in formula (1), T, U, and V are taken together to
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In another embodiment, in formula (1), T, U, and V are taken together to
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of any of said aryl, heteroaryl, heterocyclyl and cycloalkyl is unsubstituted
or optionally independently substituted with one to four R1 moieties
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selected from the group of R1 moielfes. In another embodiment, Y is

—eaiggtedfrom theoarpup.consisiing of §cqovalent ba@THLE(R4)2), |
-C(0)- and -0-. In yet another embodiment, Y is -O-. In still another
embollABRINGTig TbedimeNt, ifpensln Hholhd!.anBodiarerialeistogether to
-C(OEI. In another embodiment, Y is a covalent bond. In an embodiment,
Rliss ed from the group consisting of -OR4, H, alkyl, fluoroalkyl,
alk , halogen, and heteroaryl. In another embodiment, R1 is H. In yet
anotherembodiment, R1 is alkylagll. In still another embodiment, R1 is
35)

fofiRyi. In yetQHiaibieissairmipidremmine grasip srpsising RifReEl, OH,
' +R1is hal N, ther embodimet iS40R4. In
‘@%&%@ﬁ%@@@o&ﬁﬁ4%%@%c 3. In another

embogimesthueitBdilseRRA B! 2@?9,%?'%Qﬁarg‘téﬁgfhﬁf%ether to
embodiment, where R1 is -OR4, R4 is -CH2- J In another embodimeni,

Cig3. In still another embodiment, the alkyl is -CH2CH3. WO
8 PENEB2B0sAIa Ao G QiRsienansi e Ofiff GO,
1.,T, U, and V are taken together to form and R9 js sglected from the

—é@d %qgghq—g%@ﬁz@ﬁc H-OH, —OCHa, and 8&%2@.

In another embodiment, the fluoroalkyl is —-CH.CFs.

In an embodiment, halogen is selected from the group consisting of
—Br, -Cl and -F.

In another embodiment, R* is -CHs.

In yet another embodiment, alkyl of R is substituted with one to four
R* moieties which can be the same or different, each R2° moiety being
independently selected from the group of R?° moieties.

In another embodiment, R® is aryl.

In another embodiment, Z is selected from the group consisting of a

covalent bond, -N(R4)-, ~(C(R%2)n-, -C(0)- and —O-.

In yet another embodiment, Z is —O-.

In still another embodiment, Z is a covalent bond.

In yet still another embodiment, Z is —N(R4)-.

In a further embodiment, Z is -C(O)-.

In another embodiment, R'is alkyl.

In another embodiment, R? is selected from the group consisting of
-OR* H, alkyl, fluoroalkyl, alkylaryl, halogen, and heteroaryl.

In another embodiment wherein R? is -OR*, R* is ~CH,C=CCHs.

In another embodiment wherein R? is ~OR*, R* is —~CH,C=CCH.OH.

In another embodiment wherein R? is —-OR*, R* is —CH2 <]
In yet another embodiment, R? is hydrogen.
In still another embodiment, R? is alky!.



OH, -OCH2CTCCH3,-OCH2CwCCH20H, -OCH3, and -OCH2-1 In

another embodiment, in formula (1), T, U, and V are taken together to /'
WMo an 68 is selected from the group consisting of F, Cl, OFCT/US2005/024771

-OCH2C=CCH3, -OCH2C=CCH20H! -OCH3, and -OCH2-Q In another

emboltirpehstith domihda npdoi=mid R dsestakemtogether to form \ S

agcci:ﬁé&é@%@%?é@ﬁgﬁ}%%ﬂ%%%@@%ﬁ% %C?—TZL In another

emboldirasathier fomboldiisnt, BF EndCHa@Raken together to Cl IN form

oot DR S B SS R R ocko< n anotner

embakdirapathier fembolgirtigriT, B Endeteavegken together to form J F
and I ected from the grgup_coxsisting of F, Cl, OH,
ocﬁé@é%\%%g‘%@@%% 28H, -OCH3, and -OCH2< In another

embodiment, in formula (1), T, U, and V are taken together to form \.~N

and i from the onsisting. of F, CI,.. O .

o B AR R b 8 BT e
cempoantte s dvwioimiEe, A peloand V are taken together to form N~

and R2 is selected from the group consisting of F, ClI, OH,

-OCH2C=CCH3, -OCH2C=CCH20H, -OCH3, and -OCH2-< In another

embodiment, in formula (1), T, U, drabléadke taken together to N form ~S

1 and R2 is selected from the group consisting of F, Cl, OH, WO

2006/019768 PCTtUS2005/024771 10

Structures

ot




-OCH2C=CCH3, -OCH2C=CCH20H, -OCH3, and -OCH2_= In another

embodiment, in formula (1), T, U, and V are taken together to Cl~ form
WQHOARIORS is selected from the group consisting of F, Cl, OH CXIESPE924771
CCH3, -OCH2CeCCH20H, -OCH3,'and -OCH2< In another
_embodiment, in formula (1), T, U, and V are taken together to form F and
R2 is selected from the group consisting of F, Cl, OH,
-OCH2C-CCH3%O H2C-CCH20H| -OCH3, and-OCH2-Q In another
embodimefif} 09413(y| is -CHZCF3. In an embodiment, halogen is
selectedoﬁebN e grou(ﬁ) consisting of -Br, -Cl and -F. In another
embodiment, R4 is -CH3. In yet angther embodiment, alkyl of R1 is
supstituted-withroneto-four R26-moieties which can be the same or
different, eachh R20 moiety being independently selected from the group
of R20 rﬁu ifmanother embodiment, R20 is aryl. In another

embodi t, A1 from the|group consisting of a covalent bond,
-N(R4), XC(R4)2)n-, -C{@)- and -0}. In yet another embodiment, Z is -0-.
In still another embodiment, Z is a govalent bond. In yet still another
embodiment, Z is -N(R4)-. In a further embodiment, Z is -C(O)-. In
another embodiment, R4 is alkyl. In another embodiment, R2 is selected
féo@;i
terga

from the gﬁ)ﬁe ting of -OR 4} H, alkyl, fluoroalkyl, alkylaryl,
halogen 20

yi®In anotherfembodiment wherein R2 is -OR4, R4
is -CH2C=CCHa3. In another embodiment wherein R2 is -OR4, R4 is

=CH2C=CCH20H:




In another embodiment wherein R2 is -OR4, R4 is -CH2---Q In yet

another embodiment, R2 is hydrogen. In still another embodiment, R2 is
WQRAIL/NA368006/019768 PCTtUS2005/024771 11 In yet still dHokAER005/024771
embodiment, R2 is alkylaryl. In yet ldrther embodiment, R is fluoroalkyL
In another embodiment, R2 is -CH2CF3. In yet another embodiment, R2
is halogen. In another embodiment, R2 is heteroanil, In another
embodimerit, R4 is -CH3. Another gmbodiment of the invention discloses

the followig to/ipounds shown in{Table r= below. Table A Structures
H, O O o~ ~~ta ~ry/|QJ~e ry O WO 2006/019768
PCTtUSZ2 247 } 0 CHj OWN O

0 Enantiomer A
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O Enantiomer B F ONN N \'! CI Enantiomer A WO 2006/019768
PCTtUS2005/024771 14 F H 'y;f~~-Gl 17R HN~ 0 0 Enantiomer B Br
W@Rg6/91N6® .Clis OFF F S~ 0 Olg).CH, SN O N N/ O CPRCT¥¥3005/024771
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CNHN /NN NO-. HNH ON/NO O0-0=(NO OO-~ HNN ON
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WEWGO8I5/024771 16 a 5 PCT/US2005/024771
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PCTtUS2005/024771 25 Oh N\ rycn ii”“rrr CF~aoa~00 '~ it 40
WaesonIeM819768 PCTtUS2005/024771 26 be ~ Il o ~t 1 \ tP{pryge005§24771
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NTOH O~-N+~fl~L F O O N IN WO 2006/019768
WEBTt0876H5/024771 31 clHN o f% C4~"OF NAOQ " NBCT/US2005/024771
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0C, HeN~~G O~OHN OHN (Gl OCHo OOHN O~HNCI OH
Nry N b N O CA (CI Another embodiment of the invention discloses the

W PEReAEY 68 ompounds shown in Table B below: WO 2006/018¢84052005/024771
PCTtUS2005/024771 36 S$r61c"Bli'oa "of~ Qo~ol,aay OO




aE~aNa-CHy fry a~*0 FF OIZ) NF "O NN~CI OO OMe

OWN N HN 0 Enantiomer A WO 2006/019768 PCTtUS2005/024771 37
WE2PELIRT6R. sir p~ ry3 ~ N, PCT/US2005/024771
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00 CH 0 ry WO 2006/019768 PCTtUS2005/024771 39 FE NOF.0
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Another embodiment of the invention discloses the preferred

compounds shown in Table B below:
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NN1NON\DryryOO~IHi 1Of\1fNNO OH5C0O HN ON I\

Cl /\ _OCH3 HN N OOH ~_\ CI J\ OH Another embodiment of the
WoRASHIbY efiscloses the more preferred compounds shown inPEANS005/024771

below. WO 2006/019768 PCTtUS2d85/024771 52 siructurz ~ N\ F
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PCTtUS2005/024771 54 GN ~lci F'l O~NOOH3 FONANO11AO0
WOIERY HiSove, and throughout this disclosure, the following F&rg$2005/024771

unless otherwise |nd|cated shall be*inderstood to have the following
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ethyl or propyl, are attached to a linear alkyl chain. "Lower alkyl" means a

group having about 1 to about 6 carbon atoms in the chain which may be
WQgHeRtBebranched. The alkyl group may be substituted by dHeT8rfS38p&24771
substituents which may be the saméor different, each substituent being
independently selected from the grqup consisting of halo, alkyl, aryl,
cycloalkyl, cy m@droxy, alkoxy, alkylthio, amino, -NH(alkyl), WO
2006/01976§RE S2005/024771| 55 -NH(cycloalkyl), -N(alkyl)22,
carboxy and»&(0)0-alkyl. Non-limiting examples of suitable alkyl groups
include methyl, &€thyl, n-propyl, isopfopyl and t-butyl. "Alkenyl" means an
aliphatic hydroc group contairfing at least one carbon-carbon
double bond an ich may be straight or branched and comprising
about 2 to a%& 5 carbon atoms i the chain. Preferred alkenyl groups

have about 240 about 12 carbon atpms in the chain; and more

preferably about 2 to about 6 carbop atoms in the chain. Branched
means that- ong or more lower alky| groups such as methyl, ethyl or
propyl, a to a linear alkenyl chain. "Lower alkenyl" means
about 2 toaho bon atoms in the chain which may be straight or
branche®. Non-limiting examples of suitable alkenyl groups include
ethenyl, propenyl, n-batenyl, 3-methylbut-2- enyl, n-pentenyl, octenyl and
decenyt—Adkynyt*means-anatiphatic hydrocarbon group containing at
least one op-carbon triple bond and which may be straight or
branched rising about 2 fo about 15 carbon atoms in the chain.
Preferreds y ups have abopt 2 to about 12 carbon atoms in the
chain; and more preferably about 2 to about 4 carbon atoms in the chain.
Branched means that.pne or more|lower alkyl groups such as methyl,
ethyl or propyl, are attached to a lipear alkynyl chain. "Lower alkyny!"
means aj

t 2 Fo about 6 carbon




atoms in the chain which may be straight or branched. Non-limiting

examples of suitable alkynyl groups include ethynyl, propynyl, 2-butynyl
WQAYEV 1 Bthylbutynyl. The term "substituted alkynyl" means tR&T{H&§2005/024771
alkynyl group may be substituted b§%ne or more substituents which may
be the same orrent, each substituent being independently selected

from the grou5) sisting of alkyl, aryl and cycloalkyl. "Aryl" means an
aromatic mo c; Ic or multicyclic ring system comprising about 6 to
about 14 c%%h‘moms preferably about 6 to about 10 carbon atoms.
The aryl gr optionally supstituted with one or more 'Ping
system substitue which may be(the same or different, and are as
defined herein. imiting examples of suitable aryl groups include
phenyl and naphthyl. "Heteroaryl" ineans an aromatic monocyclic or
multicyclic ri;%gystem comprising @bout 5 to about 14 ring atoms,

preferably abgut 5 to about 10 ring WO 2006/019768
PCTtUS200&/024771 56 atoms, injwhich one or more of the ring atoms
is an element othe;than carbon, Tgr example nitrogen, oxygen or sulfur,

alone or in com tion. Preferred heteroaryls contain about 5 to about 6
ring atoms. T, eteroar+; I" can pe optionally substituted by one or
more "ring sy)s{ substituents” whjch may be the same or different, and
are as defined hérdin. The prefix aza, oxa or thia before the heteroaryl
root name mean t at least a nitfogen, oxygen or sulfur atom
respectively, is present as a ring atbm. Al nitrogen atom of a heteroaryl
can be optionj)/eoxidized to the corresponding N-oxide. Non- limiting
examples 01 syitable heteroaryls include pyridyl, pyrazinyl, furanyl,

thien |y| Pyfm riehn 'y& Pyf idene \u .\,.uulng N-substituted pyridonES),
isoxazolyl, isqtpigzolyl, oxazolyl, thiazolyl, pyrazolyl, furazanyl, pyrrolyl,

pyrazolyl, AL
o

o]

(o]

HO
Br
O @
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triazolyl, 1,2,4-thiadiazolyl, pyrazinyl, pyridazinyl, quinoxalinyl,

phthalazinyl, oxindolyl, imidazo[1,2-a]pyridinyl, imidazo[2,1-b]thiazolyl,
WoeMpditfie#anyl, indolyl, azaindolyl, ben2|m|dazolyl benzothiBRY(US2005/024771
quinolinyl, imidazolyl, thienopyridyl, aumazollnyl thienopyrimidyl,
pyrrolopy dyI imidazopyridyl, isoquinolinyl, benzoazaindolyl,

1,2,4-tria enzothiazolyl and the like. The term "heteroaryl" also
refers to par rated heteroayyl moieties such as, for example,
tetrahy iss@uin tetrahydroquinolyl and the like. "Aralkyl" or

"arylalkyl" means an I -alkyl- groyip in which the aryl and alkyl are as
prewously described.

ferred aralkyls comprise a lower alkyl group.
aIkyI groups include benzyl 2-

through the aIkyI "AIkyIaryI means an alkyl-aryl- group in WhICh the alkyl
and aryl @
lower alk @o n?g:]iting ex pIe of a suitable alkylaryl group is

tolyl. Tt band to the d rent moiety is through the aryl. "Cycloalkyl"
means a Non-aromatic mgno- or m llticyclic ring system comprising
about 3 to about 10 carbon atoms, [preferably about 5 to about 10 carbon
atoms. Preferred cycloalkyl rings cgntain about 5 to about 7 ring atoms.
The cyclgalkyl can be optionally supstituted with one or more "ring
system stituents" which may bef the same or different, and are as
defined Non -limiting examples of suitable monocyclic cycloalkyls
include {: PCTtUS2005/024771 57 cyclopropyl,

cyclope \ yclohsx | cyclohep' fl and the like. Non-limiting examples
of suitable multicyclic ¢ycloalkyls include 1-decalinyl, norbornyl,
adamantyl and the like, as well as partially saturated species such as, for




example, indanyl, tetrahydronaphthyl and the like. "Halogen" means
fluorine, chlorine, bromine, or iodine. Preferred are fluorine, chlorine and
WoPEMIRE.7Ring system substituent” means a substituent attaddUs2ee5/024771
aromatic_or non-aromatic ring systeth which, for example, replaces an
flable, hydrogen on the ring system. Ring system substituents may be
different, each being independently selected from the group
consﬁ{g\pg of aIkyI alkenyl, alkynyl| aryl, heteroaryl, aralkyl, alkylaryl,
m%erea?a!kyl, heteroarylalkenyl-hateroarylalkynyl, alkylheteroaryl,
% roxyalkyl, alkoxy, arylpxy, aralkoxy, acyl, aroyl, halo, nitro,
Su

= alkoxycarbonyl, anyloxycarbonyl, aralkoxycarbonyl,
alkyl nyl, arylsulfonyl, heteroarylsulfonyl, alkylthio, arylthio,
nefgroarylthio, aralkylthio, heteroagalkylthio, cycloalkyl, heterocyclyl,

@f(%ic: H2, -C(=NH)-NH2, - A(=NH)-NH(alkyl), G1G2N-,

Gl 7TG1G2NC(0)-, GIGANS02- and - S02NG1G2, wherein G1
and G2can be the same or different and are independently selected

the;group consisting of hydrogen, alkyl, aryl, cycloalkyl, and aralkyl.
sim

S substituent” may alsd mean a single moiety which

neously replaces two availaple hydrogens on two adjacent carbon
atemstonre-H-on-each-carbon)-on-a ring system. Examples of such
ty dre methylene dioxy, ethylepedioxy, -C(CH3)2- and the like which
igties such as, for examplef /-O b o and "Heterocyclyl” means a
matic saturated monocyclicior multicyclic ring system comprising
out 3 fo about 10 ring atoms, prgferably about 5 to about 10 ring
%@Wh one or more of thefatoms in the ring system is an
el N_{'t otfier than carbon, for example nitrogen, oxygen or




sulfur, alone or in combination. There are no adjacent oxygen and/or

sulfur atoms present in the ring system. Preferred heterocyclyls contain
WQEHHBXHIV/O 2006/019768 PCTtUS2005/024771 58 about®ECAEH2005/024771
atoms. The prefix aza, oxa or this bélore the heterocyclyl root name
means that at least & nitrogen, oxygen or sulfur atom respectively is
present as a ring QM. Any-NH in & heterocyclyl ring may exist protected
such as, feeexanple; as an -N(Boc)), -N(CBz), -N(Tos) group and the like;
such protgctipns are‘also considergd part of this invention. The
heterocyctytican beioptionally subdtituted by one or more "ring system
substituents”, chs\ 1ay be the same or different, and are as defined
herein. The niw6geirdr sulfur atom| of the heterocyclyl can be optionally
oxidized to the cor nding N-oXide; S-oxide or S,S-dioxide.
Non-limiting exampfgsfﬁf suitable monocyclic heterocyclyl rings include
piperidyt,pyrrotidinyt-ptperazifyt-morpholinyl, thiomorpholinyl,
thiazolidinyl, 1,4%%% tetrahydrofuranyl, tetrahydrothiophenyl,

lactam, lactone the like. It should be noted that tautomeric forms
such as, foreka °the moietiesf Ical N O acl_ Hand N OH are
considered eqUjizatefit in certain enjbodiments of this invention.
"Alkynylalkyl" means an alkynyl-alkyl- group in which the alkynyl and
alkyl are as previously described. Rreferred alkynylalkyls contain a lower
alkynyl and a Io&%lkyl group. The bond to the parent moiety is through

the alkyl. Nan-liiniting examples of|suitable alkynylalkyl groups include
propargylm%o
/ o]

L

Another embodiment of the invention discloses the more preferred
compounds shown in Table C below.



"Heteroaralkyl" means a heteroaryl-

alkyl- group in which the heteroaryl

and alkyl are as previously described. Preferred heteroaralkyls contain a

WORMG MK fi8group. Non-limiting exam
include pyridylmethyl, and quinolin-

~ylmethyl. The bond to the parent

moiety is through the alkyl. "Hydrdb&falgyl* means a HO-alkyl- group in

whichalky &s;a5 }[ﬁéjuusiy define

. Preferred hydroxyalkyls contain

fower atkyt-Non=immtmg example
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cribed. The bond to t
"59 rnoiety is
contain a Ig . Non- limiting 4
mctudeformyt-acetytand-propan

which the ayl group is as previousl
moiety is thrxpugh the carbonyl. No
include bengdyl and 1- naphthol./l.

which the alRy, IS as previous
suitable a groups include met

and n-butoxy. Thefond 1o the pare
oxygen. "Aryl @neans an aryl-O
previously d% ed. Non-limiting 4
include phe \and naphthoxy. T
through thethe{ pxygen. "Aralkylq

which the aralky up is as previq
examples of suitable aralkyloxy gro

f suitable hydroxyalkyl groups
yethyl. "Acyl" means an H-C(O)-,

cycloalkyl-C(O)-, group in which the various groups are as
ne parent WO 2006/019768

through the carbonyl. preferred acyls

examples of suitable acyl groups

I. Aroyl" means an aryl-0(0)- group in

y described. The bond to the parent
n-limiting examples of suitable groups

"Alkoxy" means an alkyl-O- group in
ly described. Non-limiting examples of

hoxy, ethoxy, n-propoxy, isopropoxy
nt moiety is through the ether

group in which the aryl group is as

pxamples of suitable arylox~y groups
he bond to the parent moiety is

bxy" means an aralkyl-O- group in
pusly described. Non-limiting

ups

les of suitable aralkyl gRfuf¥S2005/024771



include benzyloxy and 1- or 2-naphthalenemethoxy. The bond to the
parent moiety is through the ether oxygen. "Alkylthio" means an alkyl-S-
WQ R Rich the alkyl group is as previously described. NJHCHYRib#YS/024771
examples of suitable alkylthio gr(ypig include methylthio and ethylthio.
The bond to the parfent moiety is thfough the sulfur. "Arylthio" means an
aryl-S- group [h which the aryl group is as previously described.
Non-limiting ?( smples of suitable afylthio groups include phenylthio and
naphthylthiog d to the parent moiety is through the sulfur.
"Aralkylthio" me an aralkyl-S- gﬂoup in which the aralkyl group is as
previously descripe€d. Non-limiting example of a suitable aralkylthio group

is benzylthio. bond to the parent moiety is through the sulfur.
"Alkoxycarbodyl" means an alkyl-OfCO- group. Non-limiting examples of
suitable al carbonyl groups include methoxycarbonyl and

I. The bond to the pdrent moiety is through the carbonyl.
&PCTtUS2005/024771 60 "Aryloxycarbonyl" means an
aryl-O-C(O)- of; n-limiting examples of suitable aryloxycarbonyl
groups inclyde yehenoxycarbonyl and naphthoxycarbonyl. The bond to
the parentmwiety is througthe catbonyl. "Aralkoxycarbonyl” means an
aralkyl-OHE{§=gkoup. Non-limiting] example of a suitable
aralkoxy@arjjo piis benzyloxycarbonyl. The bond to the parent
moiety is thro e&arbonyl. "Alkvisulfonyl" means an alkyl-S(02)-

roup. Preferred groups are thoselin which the alkyl group is lower alkyl.
The bond to tnge parent moiety is through the sulfonyl.

ethoxycak
WO 2006/01




"Arylsulfonyl" means an aryl-S(02)- group. The bond to the parent moiety

is through the sulfonyl. The term "substituted" means that one or more
WotetYisSon the designated atom is replaced with a selecti8f FrER 4024771
indicated group, provided that the d€signated atom's normal valency
under the existing=circumstances i$ not exceeded, and that the
substitution results/in a stable compound. Combinations of substituents
and/or variﬁﬁ{e\ -gre permissible only if such combinations result in
stable compou y "stable compound' or "stable structure” is meant a
ficiently robust to survive isolation to a useful
degree of purity fromg reaction mixture, and formulation into an
efficacious therapeutic agent. The ferm "optionally substituted" means
optional sfbstitution with the specified groups, radicals or moieties. The

"r "in isolated form”|for a compound refers to the physical
after beinglisolated from a synthetic process or

e or

0

Bmblhation thergof. The term "purified” or "in purified
form" fdr a*compound refers to the physical state of said compound after
ined from a purification grocess or processes described herein
@ n o the skilled artisan|, in sufficient purity to be
tandard analytical techniques described herein or
well know fled artisan. It{should also be noted that any carbon
as well as heteroato ith unsatigfied valences in the text, schemes,
examples and Tables herein is WQ 2006/019768 PCTtUS2005/024771
61 assumed to have the sufficient humber of hydrogen atom(s) to satisfy
the val

As used above, and throughout this disclosure, the following terms,
unless otherwise indicated, shall be understood to have the following
meanings:

"Patient" includes both human and animals.

“‘Mammal” means humans and other mammalian animals.

"Alkyl" means an aliphatic hydrocarbon group which may be straight or
branched and comprising about 1 to about 20 carbon atoms in the chain.
Preferred alkyl groups contain about 1 to about 12 carbon atoms in the chain.
More preferred alkyl groups contain about 1 to about 6 carbon atoms in the
chain. Branched means that one or more lower alkyl groups such as methyl,
ethyl or propyl, are attached to a linear alkyl chain. "Lower alkyl" means a
group having about 1 to about 6 carbon atoms in the chain which may be
straight or branched. The alkyl group may be substituted by one or more
substituents which may be the same or different, each substituent being
independently selected from the group consisting of halo, alkyl, aryl,
cycloalkyl, cyano, hydroxy, alkoxy, alkylthio, amino, -NH(alkyl),



When a functional group in a compound is termed "protected", this

means that the group is in modified form to preclude undesired side
WOQ2H0e1BHY 681t the protected site when the compound is subjecRdItESg005/024771

reaction. Suitable protecting groupé%ill be recognized by those with
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which results, directly or indirectly, from combination of the Sspecifie
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arriers in Drug Design, (1987) E ward B. Roche, ed., American
Pharnfi¥nycdngasscatisinchaiiebygipseniorn gspuptaasttainioly atdeast one
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association of a compound of this invention with"one or more solvent

CofEsing2aews %ﬁyﬁéglas&&afmﬂiamm aymhniredredfesebalkynyl
grRPS PGS RN SING ABBUEIE Y BRPER M 'Bhain: and more

preferably about 2 to about 4 carbon atoms in the chain. Branched means that
one or more lower alky! groups such as methyl, ethyl or propyl, are attached
to a linear alkynyl chain. "Lower alkynyl" means about 2 to about 6 carbon
atoms in the chain which may be straight or branched. Non-limiting examples
of suitable alkynyl groups inciude ethynyl, propynyl, 2-butynyl and 3-
methylbutynyl. The term "substituted alkynyl" means that the alkyny! group
may be substituted by one or more substituents which may be the same or
different, each substituent being independently selected from the group
consisting of alkyl, aryl and cycloalky!.

"Aryl" means an aromatic monocyclic or multicyclic ring system
comprising about 6 to about 14 carbon atoms, preferably about 6 to about 10
carbon atoms. The aryl group can be optionally substituted with one or more
‘ring system substituents” which may be the same or different, and are as
defined herein. Non-limiting examples of suitable aryl groups include phenyl
and naphthyl.

"Heteroaryl" means an aromatic monocyclic or multicyclic ring system
comprising about 5 to about 14 ring atoms, preferably about 5 to about 10 ring



certain instances the solvate will be capable of isolation, for example

when one or more solvent molecules are incorporated in the crystal
WA e crystalline solid. "Solvate" encompasses both PCT/US2005/024771

solution-phase and isolatable solvatés. Non-limiting examples of suitable
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thigreREifiincslieazediave tienaptrinuddiimraelprstigybrimidazopyridyl,
isoquinolinyl, benzoazaindolyl, 1,2,4-triazinyl, benzothiazolyl and the like. The
term “heteroaryl” also refers to partially saturated heteroaryl moieties such as,
for example, tetrahydroisoquinolyl, tetrahydroquinolyl and the like.

"Aralkyl" or “arylalkyl” means an aryl-alkyl- group in which the aryl and
alkyl are as previously described. Preferred aralkyls comprise a lower alkyl
group. Non-limiting examples of suitable aralkyl groups include benzyl, 2-
phenethyl and naphthalenylmethyl. The bond to the parent moiety is through
the alkyl.

"Alkylaryl" means an alkyl-aryl- group in which the alkyl and aryl are as
previously described. Preferred alkylaryls comprise a lower alkyl group. Non-
limiting example of a suitable alkylaryl group is tolyl. The bond to the parent
moiety is through the aryl.

"Cycloalkyl" means a non-aromatic mono- or multicyclic ring system
comprising about 3 to about 10 carbon atoms, preferably about 5 to about 10
carbon atoms. Preferred cycloalkyl rings contain about 5 to about 7 ring
atoms. The cycloalkyl can be optionally substituted with one or more "ring
system substituents" which may be the same or different, and are as defined

above. Non-limiting examples of suitable monocyclic cycloalkyls include



agueous medium followed by lyophilization. Exemplary acid addition salts
include acetates, ascorbates, benzoates, benzenesulfonates, bisulfates,

Wo a4 Hdtyrates, citrates, camphorates, camphorsulfonateBCT/US2005/024771
fumarates, hydrochlorides, hydrobro%ides, hydroiodides, lactates,
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hédsrghralkylthio, cycloalkyl, heterocyclyl, -C(=N-CN)-NHp, -C(=NH)-NH,, -
C(=NH)-NH(alkyl), G1G2N-, G1G2N-alkyl-, G1GoNC(O)-, G1G2NSO,- and -
S0O2NG1Gg, wherein Gy and G» can be the same or different and are
independently selected from the group consisting of hydrogen, alkyl, aryl,
cycloalkyl, and aralkyl. “Ring system substituent” may also mean a single
moiety which simultaneously replaces two available hydrogens on two
adjacent carbon atoms (one H on each carbon) on a ring system. Examples of
such moiety are methylene dioxy, ethylenedioxy, -C(CHas)»- and the like which

form moieties such as, for example:

S oL

"Heterocyclyl" means a non-aromatic saturated monocyclic or
multicyclic ring system comprising about 3 to about 10 ring atoms, preferably
about 5 to about 10 ring atoms, in which one or more of the atoms in the ring
system is an element other than carbon, for example nitrogen, oxygen or
sulfur, alone or in combination. There are no adjacent oxygen and/or sulfur

atoms present in the ring system. Preferred heterocyclyls contain about 5 to



and stearyl chlorides, bromides and iodides), aralkyl halides (e.g. benzyl

and phenethyl bromides), and others. All such acid salts and base salts
WQPEK{AUED to be pharmaceutically acceptable salts within teldEdH#§24771

the invention and all acid and base S8its are considered equivalent to the
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can have the S or'R configuration as defined by the 1TUPAC 1974

Recothsitaiddimacted ihad isndenesiniorsan suchas faysample e
iBriigs; is intended to equally apply to the salt, solvate and prodrug of

enantiomers, stereoisomers, rotamers, tautomers, positional

X
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H and N" “oH

are considered equivalent in certain embodiments of this invention.

“Alkynylalkyl” means an alkynyl-alkyl- group in which the alkynyl and
alkyl are as previously described. Preferred alkynylalkyls contain a lower
alkynyl and a lower alkyl group. The bond to the parent moiety is through the
alkyl. Non-limiting examples of suitable alkynylalkyl groups include
propargylmethyl.

"Heteroaralkyl" means a heteroaryl-alkyl- group in which the heteroaryl
and alkyl are as previously described. Preferred heteroaralkyls contain a
lower alkyl group. Non-limiting examples of suitable aralkyl groups include
pyridylmethyl, and quinolin-3-ylmethyl. The bond to the parent moiety is
through the alkyl.

"Hydroxyalkyl" means a HO-alkyl- group in which alkyl is as previously
defined. Preferred hydroxyalkyls contain lower alkyl. Non-limiting examples of
suitable hydroxyalkyl groups include hydroxymethyl and 2-hydroxyethyl.

"Acyl" means an H-C(O)-, alkyl-C(O)- or cycloalkyl-C(O)-, group in

which the various groups are as previously described. The bond to the parent



isomers, racemates or prodrugs of the inventive compounds.

Polymorphic forms of the compounds of Formula I, and of the salts,
WQEMWELHEd prodrugs of the compounds of Formula 1, are irReddet?858a4771
included in the present invention. THe compounds according to the
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one aspect, the invention provid armaceutical composition
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formula’l additionally comprising at I€éast one pharmaceutic
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sepsis syndrome, post ischaemic re sion Injury, malaria,
ORigEMwacterial infection, meningitis, psoriasis, congestive heart failure,
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T-cell ymphoma, diseases involving angiogenesis, autoimmu
Prgy degeribadniNeadinniine ssasnples of suitable aralkyloxy groups

include benzyloxy and 1- or 2-naphthalenemethoxy. The bond to the parent
moiety is through the ether oxygen.

"Alkylthio" means an alkyl-S- group in which the alkyl group is as
previously described. Non-limiting examples of suitable alkylthio groups
include methylthio and ethylthio. The bond to the parent moiety is through the
sulfur.

"Arylthio" means an aryl-S- group in which the aryl group is as
previously described. Non-limiting examples of suitable aryithio groups
include phenylthio and naphthylthio. The bond to the parent moiety is through
the sulfur.

"Aralkylthio" means an aralkyl-S- group in which the aralkyl group is as
previously described. Non-limiting example of a suitable aralkylthio group is
benzylthio. The bond to the parent moiety is through the sulfur.

"Alkoxycarbonyl" means an alkyl-O-CO- group. Non-limiting examples
of suitable alkoxycarbony! groups include methoxycarbonyl and
ethoxycarbonyl. The bond to the parent moiety is through the carbonyl.



inflammatory bowel diseases such as Crohn's disease and colitis, OA

and WO 2006/019768 PCTtUS2005/024771 65 Flo- ankylosing
WQaMeIHI6S psoriatic arthritis, adult Still's disease, ureitis, WeRfeHEP005/024771

granulomatosis, Behcehe disease, §?ogren's syndrome, sarcoidosis,
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only if such combinations result in stable compounds. By “stable compound’

or “stable structure” is meant a compound that is sufficiently robust to survive
isolation to a useful degree of purity from a reaction mixture, and formulation
into an efficacious therapeutic agent.

The term “optionally substituted” means optional substitution with the
specified groups, radicals or moieties.

The term "isolated" or "in isolated form" for a compound refers to the
physical state of said compound after being isolated from a synthetic process
or natural source or combination thereof. The term "purified" or "in purified
form" for a compound refers to the physical state of said compound after
being obtained from a purification process or processes described herein or
well known to the skilled artisan, in sufficient purity to be characterizable by
standard analytical techniques described herein or well known to the skilled
artisan.

It should also be noted that any carbon as well as heteroatom with

unsatisfied valences in the text, schemes, examples and Tables herein is



listed in Table A set forth above. In another aspect, the invention provides

a pharmaceutical composition for treating disorders associated with
WOAOE97¢E-a, MMP, ADAM or any combination thereof in a BGB{EER005/024771

comprising, administering to the sutﬂ%ct in need of such treatment a

ARFAVRGELIRCARY B ee AuSTiRoL PUBTRE Qi 6e Deormpomie) o foriiaiaitor
valdhasmaceutically acceptable salt, solvate or isomer thereof. In another
aspect, the invention provides a compound of formula 1 in purified form.
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arthritis, osteoarthritis, periodontitis, gingivitis, corne
Y@itor growth and tumor invasion by secondary metastases, neovascular

glaucarign, KHRARARBINL (&S eég}ﬁ%é@r&y& I%EB%%@Q&gﬁ%' Sthan

in asubject comprising: a mlnlsterln to the sl jeCt In SUC

oRR Hirfe it anm@%ﬁémmlwéﬂ&watdmbutﬁ detiniéen nmeaningeound:ote is
infRSpEHAdnP R iR AIRRATSY BeleAF epnR B Al folvate or isomer

thereof. In another aspect, the invention provides a method of treating a
condfﬁ%#%@@@%@@:s@@éﬁaﬁréﬁmﬁ@%'ﬁ@ﬂlﬁ isontentirpldpfenepmpass a

product comprising the specified ingredients in the specified amounts, as well
as any product which resulis, directly or indirectly, from combination of the
specified ingredients in the specified amounts.

Prodrugs and solvates of the compounds of the invention are also
contemplated herein. The term "prodrug", as employed herein, denotes a
compound that is a drug precursor which, upon administration to a subject,
undergoes chemical conversion by metabolic or chemical processes to yield a
compound of Formula | or a salt and/or solvate thereof. A discussion of
prodrugs is provided in T. Higuchi and V. Stella, Pro-drugs as Novel Delivery
Systems (1987) 14 of the A.C.S. Symposium Series, and in Bioreversible
Carriers in Drug Design, (1987) Edward B. Roche, ed., American
Pharmaceutical Association and Pergamon Press, both of which are
incorporated herein by reference thereto.

"Solvate" means a physical association of a compound of this invention
with one or more solvent molecules. This physical association involves
varying degrees of jonic and covalent bonding, including hydrogen bonding. In
certain instances the solvate will be capable of isolation, for example when
one or more solvent molecules are incorporated in the crystal lattice of the
crystalline solid. "Solvate" encompasses both solution-phase and isolatable

solvates. Non-limiting examples of suitable solvates include ethanolates,



cardiovascular conditions, hemorrhage, coagulation, cachexia, anorexia,
alcoholism, acute phase response, acute infection, shock, graft versus
W g&t6/Mddtifon, autoimmune disease and HIV infection in a suBfekUS2005/024771
comprising administering to the sutﬂ%ct in need of such treatment a
rigéiapelaical etk amoudtaeaideastbmicomprindief fofana 1 or
n%@&[@%%@?”y acceptable salt, solvate or isomer therec_)f. In another
aspect, the invention provides a method of treating a condition or
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pulmonary fibrosis, bronchopulmonary dysplasia, retinal disease,
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herein. Pharmaceutically acceptable (i.e., non-toxic, physiologically

acceptable) salts are preferred, although other salts are also useful. Salts of
the compounds of the Formula | may be formed, for example, by reacting a
compound of Formula | with an amount of acid or base, such as an equivalent
amount, in a medium such as one in which the salt precipitates or in an
aqueous medium followed by lyophilization.

Exemplary acid addition salts include acetates, ascorbates, benzoates,
benzenesulfonates, bisulfates, borates, butyrates, citrates, camphorates,
camphorsulfonates, fumarates, hydrochlorides, hydrobromides, hydroiodides,
lactates, maleates, methanesulfonates, naphthalenesulfonates, nitrates,
oxalates, phosphates, propionates, salicylates, succinates, sulfates,
tartarates, thiocyanates, toluenesulfonates (also known as tosylates,) and the
like. Additionally, acids which are generally considered suitable for the
formation of pharmaceutically useful salts from basic pharmaceutical
compounds are discussed, for example, by P. Stahl et al, Camille G. (eds‘.)
Handbook of Pharmaceutical Salts. Properties, Selection and Use. (2002)
Zurich: Wiley-VCH; S. Berge et al, Journal of Pharmaceutical Sciences (1977)



chronic obstructive pulmonary disease (COPD) and bronchitis in a
subject comprising administering to the subject in need of such treatment
WQ2¢pePApidtically effective amount of at least one compound B TobQ(8/924771

or a pharmaceutically acceptable shf, solvate or isomer thereof. In
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phenethyl bromides), and others.

All such acid salts and base salis are intended to be pharmaceutically
acceptable salts within the scope of the invention and all acid and base salts
are considered equivalent to the free forms of the corresponding compounds
for purposes of the invention.

Compounds of Formula I, and salts, solvates and prodrugs thereof,
may exist in their tautomeric form (for example, as an amide or imino ether).
All such tautomeric forms are contemplated herein as part of the present
invention.

All sterecisomers (for example, geometric isomers, optical isomers and
the like) of the present compounds (including those of the salts, solvates and
prodrugs of the compounds as well as the salts and solvates of the prodrugs),
such as those which may exist due to asymmetric carbons on various
substituents, including enantiomeric forms (which may exist even in the
absence of asymmetric carbons), rotameric forms, atropisomers, and
diastereomeric forms, are contemplated within the scope of this invention, as
are positional isomers (such as, for example, 4-pyridyl and 3-pyridy!).
Individual stereoisomers of the compounds of the invention may, for example,

be substantially free of other isomers, or may be admixed, for example, as



condition or disease associated with ankylosing spondylitis, comprising:
administering to the subject in need of such treatment a therapeutically
WQRALRE 8fhount of at least one compound of formula 1 or a PCT/US2005/024771
pharmaceutically acceptable salt, s tvate or isomer thereof. In another
"agsBeisheniEhad e Hislige S pictRlr I sitivpis rontitidhechiral
ceifepsempropRathMif SeirlicRaRABRESING LAMHISIGHRAANG -Subisct .
in need of such treatment a therapeutically effective amotnt 01l at least

by MRS liptank? of iBRRARIY SR AR AbBURAY Hir dpratsidsalit, "solvaie”
" m@wﬁig"055n@%em%@,e@mtén@émeeém@ﬁéggS/ %V(?{V%ii aBPey 088 %ng

method of treating a condition or disease ‘associate comp'lex
PieHAA R Al e GRSRIRIE atRtAma iU thersu biesilionaded
isehiud) iseaimarir breanaubenineiarti el aidcast one

compound of formula'l or a g|pharmac:leuticlifa y ac?&:véﬁg)‘g%@éé'alt, solvate or

isom&rAEREBRIIR ENBIRE T BBaMRe Wirenabiqrrovidds ansiethtie afalis,
sAAER%MCARSHIRsOS e AR ARl Y %g?eﬁgﬁ'?&ﬁe%ﬁ@ﬁ@ed fo be

. comprisin%ﬁadminlstering to the subjectin n such treatment a
inglupecininRIpresrikiny aRlisint of at least one compound of formula 1 or

2 pharmaeeiialiioa st SOl ADIPAER BelhddanRer
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compounds indicated for'the treatment of multiple’s
a cotipBORHNEF arPprbskn invention piayidescs-pharmaceutical composition

of formula 1 additionally comprising at least one pharmaceutically acceptable
carrier.

In another aspect, the invention provides a method of treating disorders
associated with TACE, TNF-a, MMPs, ADAMs or any combination thereof,
said method comprising administering to a patient in need of such treatment a
pharmaceutical composition which comprises therapeutically effective
amounts of at least one compound of formula 1.

In another aspect, the invention provides a use of a compound of
formula 1 for the manufacture of a medicament to treat disorders associated
with TACE, TNF-a, MMPs, ADAMs or any combination thereof.

The compounds of Formula | can have anti-inflammatory activity and/or
immunomodulatory activity and can be useful in the treatment of diseases
including but not limited to septic shock, haemodynamic shock, sepsis
syndrome, post ischaemic reperfusion injury, malaria, mycobacterial infection,
meningitis, psoriasis, congestive heart failure, fibrotic diseases, cachexia,
graft rejection, cancers such as cutaneous T-cell lymphoma, diseases
involving angiogenesis, autoimmune diseases, skin inflammatory diseases,

inflammatory bowel diseases such as Crohn’s disease and colitis, OA and



administered or used in combination with disease-modifying
antirheumatic drugs (DMARDS) such as methotrexate, azathioprine,
WOHIHEMIGE, pencillinamine, gold salts, mycophenolate mofelif; T/US2005/024771

cyclophosphamide and other simila?sdrugs. They may also be
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TNF-a, MMPs, ADAMs or any combination thereof, said method comprising
bringing into intimate contact at least one compound of formula 1 and at least
one pharmaceutically acceptable carrier.

In another aspect, the invention provides a compound of formula (1)
exhibiting TACE, TNF-a, MMPs, ADAMs or any combination thereof inhibitory
activity, including enantiomers, stereoisomers and tautomers of said
compound, and pharmaceutically acceptable salts or solvates of said
compound, said compound being selected from the compounds of structures
listed in Table A set forth above.

In another aspect, the invention provides a pharmaceutical composition
for treating disorders associated with TACE, TNF-a, MMP, ADAM or any
combination thereof in a subject comprising, administering to the subject in
need of such treatment a therapeutically effective amount of at least one
compound of formula 1 or a pharmaceutically acceptable salt, solvate or
isomer thereof.

In another aspect, the invention provides a compound of formula 1 in
purified form.



modifying anti-rheumatic drugs (DMARDS), NSAIDs, COX-2 inhibitors,
COX-1 inhibitors, immunosuppressives, biological response modifiers
WQBMMeYY Hti- inflammatory agents and H1 antagonists. In anBfpPS2005/024771
aspect, the invention provides a mefffod of treating a condition or
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Still's disease, ureitis, Wegener's granulomatosis, cehe disease,

Sjogreraneiner ssRedhibGidosstioarrgdsies a2 method of treating a

condition or disease selected from the group consisting of fever,
cardiovascular conditions, hemorrhage, coagulation, cachexia, anorexia,
alcoholism, acute phase response, acute infection, shock, graft versus host
reaction, autoimmune disease and HIV infection in a subject comprising
administering to the subject in need of such treatment a therapeutically
effective amount of at least one compound of formula 1 or a pharmaceutically
acceptable salt, solvate or isomer thereof.

In another aspect, the invention provides a method of treating a
condition or disease selected from the group consisting of septic shock,
haemodynamic shock, sepsis syndrome, post ischaemic reperfusion injury,
malaria, mycobacterial infection, meningitis, psoriasis, congestive heart
failure, fibrotic diseases, cachexia, graft rejection, cancers such as cutaneous
T-cell ymphoma, diseases involving angiogenesis, autoimmune diseases,
skin inflammatory diseases, inflammatory bowel diseases such as Crohn’s
disease and colitis, osteo and rheumatoid arthritis, ankylosing spondylitis,
psoriatic arthritis, adult Still's disease, ureitis, Wegener’s granulomatosis,
Behcehe disease, Sjogren’s syndrome, sarcoidosis, polymyositis,

dermatomyositis, multiple sclerosis, sciatica, complex regional pain syndrome,



dermatomyositis, multiple sclerosis, sciatica, complex regional pain
syndrome, radiation damage, hyperoxic alveolar injury, periodontal
WQEI868LI198V , non- insulin dependent diabetes mellitus, systeh$i&/Ki045/024771
erythematosus, glaucoma, sarcoidddis, idiopathic pulmonary fibrosis,
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oH&%@'Pﬁp@HH&J& claim 1 or a pharmaceutically acceptable sali, solvate or
isomer thereof.

In another aspect, the invention provides a method of treating a
condition or disease associated with rheumatoid arthritis, comprising:
administering to the subject in need of such treatment a therapeutically
effective amount of at least one compouhd of formula 1 or a pharmaceutically
acceptable salt, solvate or isomer thereof.

In another aspect, the invention provides a method of treating a
condition or disease associated with Crohn’s disease, comprising:
administering to the subject in need of such treatment a therapeutically
effective amount of at least one compound of formula 1 or a pharmaceutically
acceptable salt, solvate or isomer thereof.

In another aspect, the invention provides a method of treating a
condition or disease associated with psoriasis, comprising: administering to
the subject in need of such treatment a therapeutically effective amount of at
least one compound of formula 1 or a pharmaceutically acceptable salt,

solvate or isomer thereof.



sclerosis comprising administering a compound of the formula | in
combination with a compound selected from the group consisting of
W8 Setaseron, Copaxone or other compounds indicabéd fBpaps/024771
treatment of multiple sclerosis. TACE activity is determined by a kinetic
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prefe'iﬁ%é%ﬁé#%%@cﬁ?tﬁe invention provides a method of treating a
condition or disease associated with psoriatic arthritis, comprising:
administering to the subject in need of such freatment a therapeutically
effective amount of at least one compound of formula 1 or a pharmaceutically
acceptable salt, solvate or isomer thereof.

In another aspect, the invention provides a method of treating a
condition or disease associated with multiple sclerosis, comprising:
administering to the subject in need of such treatment a therapeutically
effective amount of at least one compound of formula 1 or a pharmaceutically
acceptable salt, solvate or isomer thereof, in combination with a compound
selected from the group consisting of Avonex®, Betaseron, Copaxone or
other compounds indicated for the treatment of multiple sclerosis.

Additionally, a compound of the present invention may be co-
administered or used in combination with disease-modifying antirheumatic
drugs (DMARDS) such as methotrexate, azathioprine, leflunomide,
pencillinamine, gold salts, mycophenolate mofetil, cyclophosphamide and
other similar drugs. They may also be co-administered with or used in

combination with non-steroidal anti-inflammatory drugs (NSAIDs) such as



15 nm. The TACE inhibitory activity (Ki values) of some representative
WO 2006/019768 PCTtUS2005/024771 72 compounds of the present
WORISHIbY e listed in the "EXAMPLES" section hereinbelo.qPGH&S2005/024771

pharmaceutical compositions contaﬁ?lng the active ingredient may be in
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co?g Hloalilz?odnrt Ig?e?gf in a subject comprising: administering to the subject in
need of such treatment a therapeutically effective amount of at least one
compound of formula 1 or a pharmaceutically acceptable salt, solvate or
isomer thereof in combination with a therapeutically effective amount of at
least one medicament selected from the group consisting of disease
modifying anti-rheumatic drugs (DMARDS), NSAIDs, COX-2 inhibitors, COX-1
inhibitors, immunosuppressives, biological response modifiers (BRMs), anti-
inflammatory agents and H1 antagonists.

In another aspect, the invention provides a method of treating a
condition or disease selected from the group consisting of rheumatoid
arthritis, osteoarthritis, periodontitis, gingivitis, corneal ulceration, solid tumor
growth and tumor invasion by secondary metastases, neovascular glaucoma,
inflammatory bowel disease, multiple sclerosis and psoriasis in a subject,
comprising: administering to the subject in need of such treatment a
therapeutically effective amount of at least one compound of claim 1 or a
pharmaceutically acceptable salt, solvate or isomer thereof in combination
with a therapeutically effective amount of at least one medicament selected
from the group consisting of DMARDS, NSAIDs, COX-2 inhibitors, COX-1



The term pharmaceutical composition is also intended to encompass
both the bulk composition and individual dosage units comprised of more
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Such excipients are suspending agents, for example, sodium
densiRgetilAcanultete mm|mmmm@mmmmmwsﬁome,
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§yfin dependent diabetes mellitus, systemic lupus erythematosus,
glaucoma, sarcoidosis, idiopathic pulmonary fibrosis, bronchopulmonary
dysplasia, retinal disease, scleroderma, osteoporosis, renal ischemia,
myocardial infarction, cerebral stroke, cerebral ischemia, nephritis, hepatitis,
glomerulonephritis, cryptogenic fibrosing aveolitis, psoriasis, transplant
rejection, atopic dermatitis, vasculitis, allergy, seasonal allergic rhinitis,
reversible airway obstruction, adult respiratory distress syndrome, asthma,
chronic obstructive pulmonary disease (COPD) and bronchitis in a subject
comprising administering to the subject in need of such treatment a
therapeutically effective amount of at least one compound of claim 1 or a
pharmaceutically acceptable salt, solvate or isomer thereof in combination
with a therapeutically effective amount of at least one medicament selected
from the group consisting of DMARDS, NSAIDs, COX-2 inhibitors, COX-1
inhibitors, immunosuppressives, BRMs, anti-inflammatory agents and H1

antagonists.

In another aspect, the invention provides a method for treating RA
comprising administering a compound of the formula | in combination with
compound selected from the class consisting of a COX-2 inhibitor e.g.



example, lecithin, or condensation products of an alkylene oxide with fatty
acids, for example polyoxyethylene stearate, or condensation products of
WQaHEHE6%ide with long chain aliphatic alcohols, for example? CT/US2005/024771

heptadecaethylene-oxycetanol, or cbhdensation products of ethylene
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purified from the baculovirus/Hi5 cells expression system using affinity
chromatography. The substrate SPDL-3 is an internally quenched peptide
(MCA-Pro-Leu-Ala-Gln-AIa—VaI-Arg-Ser-Ser—Ser-Dpa-Arg-NH2), with its
sequence derived from the pro-TNFa cleavage site. MCA is (7-
Methoxycoumarin-4-yl)acetyl. Dpa is N-3-(2,4-Dinitrophenyl)-L-2,3-
diaminopropionyl.

A 50 ul assay mixture contains 20 mM HEPES, pH 7.3, 5 mM CaCly,
100 uM ZnCly, 2 % DMSO, 0.04% Methylcellulose, 30 uM SPDL-3, 70 pM
rhTACEc and a test compound. RhTACEc is pre-incubated with the testing
compound for 90 min. at 25 °C. Reaction is started by addition of the
substrate. The fluorescent intensity (excitation at 320 nm, emission at 405
nm) was measured every 45 seconds for 30 min. using a fluorospectrometer
(GEMINI XS, Molecular Devices). Rate of enzymatic reaction is shown as
Units per second. Effect of a test compound is shown as % of TACE activity
in the absence of the compound.

Useful compounds for TACE inhibitory activity can exhibit K; values of
less than about 1000 nm, preferably about 0.01 nm to about 1000 nm, more
preferably about 0.1 nm to about 100 nm, and most preferably less than about
15 nm. The TACE inhibitory activity (Ki values) of some representative



excipients, e.g., sweetening, flavoring and coloring agents, may also be
present. The pharmaceutical compositions of the invention may also be in
WA &F an oil-in-water emulsion. The oily phase may be B&EYSABIE24771

oil, e.g., olive oil or arachis oil, or a fhineral oil, e.g., liquid paraffin or
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partial esters derived from fatty acids and hexitol anhydrides, for
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be employed are water, Ringer's solution a

exgirigats Thairmsyitaliadmibe angnutechieeriiiohidiseiprsed spients
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carbonate, lactose, calcium phosphate or sodium phosphate; granulating and
disintegrating agents, for example, corn starch, or alginic acid; binding agents,
for example starch, gelatin or acacia, and lubricaiing agents, for example
magnesium stearate, stearic acid or talc. The tablets may be uncoated or
they may be coated by known techniques to delay disintegration and
absorption in the gastrointestinal tract and thereby provide a sustained action
over a longer period. For example, a time delay material such as glycery!
monostearate or glyceryl distearate may be employed. They may also be
coated by the technique described in the U.S. Pat. Nos. 4,256,108; 4,166,452;
and 4,265,874 to form osmotic therapeutic tablets for controlled release.

The term pharmaceutical composition is also intended to encompass
both the bulk composition and individual dosage units comprised of more than
one (e.g., two) pharmaceutically active agents such as, for example, a
compound of the present invention and an additional agent selected from the
lists of the additional agents described herein, along with any
pharmaceutically inactive excipients. The bulk composition and each
individual dosage unit can contain fixed amounts of the afore-said "more than
one pharmaceutically active agents". The bulk composition is material that

has not yet been formed into individual dosage units. An illustrative dosage



employed including synthetic mono- or diglycerides. In addition, fatty

acids such as oleic acid find use in the preparation of injectables.
WEHHHAEs of the invention may also be administered in theREAY$#005/024771

suppositories for rectal administrationl of the drug. The compositions can
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example, lecithin, or condensation products of an alkylene oxide with fatty
acids, for example polyoxyethylene stearate, or condensation products of
ethylene oxide with long chain aliphatic alcohols, for example,
heptadecaethylene-oxycetanol, or condensation products of ethylene oxide
with partial esters derived from fatty acids and a hexitol such as
polyoxyethylene sorbitol monooleate, or condensation products of ethylene
oxide with partial esters derived from fatty acids and hexitol anhydrides, for
example, polyethylene sorbitan monooleate. The aqueous suspensions may
also contain one or more preservatives, for example, ethyl or n-propyl, p-
hydroxybenzoate, one or more coloring agents, one or more flavoring agents,
and one or more sweetening agents, such as sucrose, saccharin or
aspartame.

Oily suspensions may be formulated by suspending the active
ingredient in a vegetabile oil, for example, arachis oil, olive oil, sesame oil or
coconut oil, or in mineral oil such as liquid paraffin. The oily suspensions may
contain a thickening agent, for example, beeswax, hard paraffin or cetyl
alcohol. Sweetening agents such as those set forth above, and flavoring



amount of the drug required to prevent, counter, arrest or reverse the
progress of the condition. Optimal precision in achieving concentration of
WQRQeeRINI#B the range that yields efficacy without toxicity requif€3/5S2005/024771
regimen based on the kinetics of th@drug's availability to target sites.
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present invention may be administered in a single daily dose, or the total
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patient will depend upon a variety of factors including the age, body
SQMQSﬁﬂ%éﬁ@Fgli%e%!ﬂ%,%éﬁ[%@‘tp@lﬁi@kﬂﬁéfﬁidi@tmrﬁmwfetmacids and
hexitol anhydrides, for example, sorbitan monooleate, and condensation
products of the said partial esters with ethylene oxide, e.g., polyoxyethylene
sorbitan monooleate. The emulsions may also contain sweetening and
flavoring agents.

Syrups and elixirs may be formulated with sweetening agents, for
example, glycerol, propylene glycol, sorbitol or sucrose. Such formulations
may also contain a demulcent, a preservative and flavoring and coloring
agents.

The pharmaceutical compositions may be in the form of a sterile
injectable aqueous or oleagenous suspension. This suspension may be
formulated according to the known art using those suitable dispersing or
wetting agents and suspending agents which have been mentioned above.
The sterile injectable preparation may also be a sterile injectable solution or
suspension in a non-toxic parenterally-acceptable diluent or solvent, eg.,asa
solution in 1,3-butane diol. Among the acceptable vehicles and solvents that
may be employed are water, Ringer’s solution and isotonic sodium chloride
solution. In addition, sterile fixed oils are conventionally employed as a

solvent or suspending medium. For this purpose any bland fixed oil may be



administration, rate of excretion, drug combination and the severity of the
particular disease undergoing therapy. The compounds of the invention
WO YfSduced by processes known to those skilled in theP4rt/ARe0ag024771
shown in the following reaction schémes and in the preparations and
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For topical use, creams, ointments, jellies, solutions or suspensions,
etc., containing the compounds of the invention are employed. (For purposes
of this application, topical application shall include mouthwashes and gargles.)

The compounds for the present invention can be administered in the
intranasal form via topical use of suitable intranasal vehicles, or via
transdermal routes, using those forms of transdermal skin paiches well known
to those of ordinary skill in the art. To be administered in the form of a
transdermal delivery system, the dosage administration will, of course, be
continuous rather than intermittent throughout the dosage regimen.
Compounds of the present invention may also be delivered as a suppository
employing bases such as cocoa butter, glycerinated gelatin, hydrogenated
vegetable oils, mixtures of polyethylene glycols of various molecular weights
and fatty acid esters of polyethylene glycol.

The dosage regimen utilizing the compounds of the present invention is
selected in accordance with a variety of factors including type, species,
weight, sex and medical condition of the patient; the severity of the condition
to be treated; the route of administration; the renal and hepatic function of the
patient; and the particular compound thereof employed. A physician or
veterinarian of ordinary skill can readily determine and prescribe the effective
amount of the drug required to prevent, counter, arrest or reverse the
progress of the condition. Optimal precision in achieving concentration of
drug within the range that yields efficacy without toxicity requires a regimen
based on the kinetics of the drug’s availability to target sites. This involves a
consideration of the distribution, equilibrium, and elimination of a drug.

Preferably, doses of the compound of Formula | useful in the method of the



DMFDMA N,N-Dimethylformamide dimethylacetal DMPU
1,3-Dimethyl-3,4,5,6-tetrahydro-2(1 h)-pyrimidinone DMEO Dimethyl
WQaRGAAR 68D CI 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimidRCT/US2005/024771
hydrochloride EI Electron ionization"Eq Equivalents EtOAc Ethyl acetate
PEEMENSIECT iGradisBMmeUrd e iotbmeipngday. More prefarably,
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25.0, 50.0, 100 and 500 milligrams of the active ingradient for ihe
symptomatic adjusiment of the dosage to the patient o be treated. An
effective amount of the drug is ordinarily supplied at a dosage level of from
about 0.0002 mg/kg io about 50 mg/kg of body weight per day. The range is
more particularly from about 0.001 mg/kg to 1 mg/kg of body weight per day.

Advantageously, the active agent of the present invention may be
administered in a single daily dose, or the total daily dosage may be
administered in dividend doses of two, three or four time daily.

The amount of active ingredient that may be combined with the carrier
materials io produce single dosage form will vary depending upon the host
treated and the particular mode of administration.

It will be understood, however, that the specific dose level for any
particular patient will depend upon a variety of factors including the age, body
weight, general health, sex, diet, time of administration, route or
administration, rate of excretion, drug combination and the severity of the
particular disease undergoing therapy.

The compounds of the invention may be produced by processes known
to those skilled in the art and as shown in the following reaction schemes and

in the preparations and examples described below.

EXAMPLES
The following abbreviations are used in the procedures and schemes:
ACN Acetonitrile

AcOH Acetic acid
Aq Aqueous
BOC tert-Butoxycarbonyl

BOC-ON [2-(tert-butoxycarbonyloxyimino)-2-phenylacetonitril]
BOC,0 BOC Anhydride



mg Milligrams MHZ Megahertz mL Milliliter MPLC Medium Pressure
Liquid Chromatography NMR Nuclear Magnetic Resonance MS Mass
WEHWeHLESpy NIBS N-Bromosuccinimide NMM N-MethylmdHoRaIi#e05/024771
NMP 1 -methyl-2-pyrrolidone ON OVernight PCC Pyridinium
CChlorochromidggeREECPisdparative thin layer chromatography PyBroP
cRrepo-tris-p ugi - (%qugﬂgm hexafluorophosphate Pyr Pyridine
RT g‘oom ter?%%? tﬂ%@?j {Ilga gel 60 chromatography tBOC
Diekd ButoxycdriboRiazznicE: Pif-4aljnadzmvesiieg enzyme TEA |
pbigthylaming,; r etic acid THE Te_trahydrofuran TL_C Thin
layer chromaﬁt)cl;ggﬁ@pr éﬁl %ﬁ%ﬁé&pectra were acquired on the following
DirétRiments: Risthyizodivs@ulede), 500 MHZ NMR (Bruker), 400 MHz

(%tk/l@é}ﬁi&%?,so e f%é_@wl\%lﬂg éﬁﬁﬁ %v%%?é%%’a%qﬁgﬁg g%?é g cr: iex API

DISBEX quadRijsslprafadszpiicadrostaiaising electroscopy ionization.

DIPEA Diisopropylethylamine

DMA N,N-Dimethylacetamide

DMAP 4-Dimethylaminopyridine

DME Dimethoxyethane

DMF Dimethylformamide

DMFDMA  N,N-Dimethylformamide dimethylacetal

DMPU 1,3-Dimethyl-3,4,5,6-tetrahydro-2(1h)-pyrimidinone

DMSO Dimethyl sulfoxide

EDCI 1-(8-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride

El Electron ionization

Eq Equivalents

EtOAc Ethyl acetate

EtOH Ethanol

g grams

h. hours

H proton

HATU N,N,N',N'-Tetramethyl-O-(7-Azabenzotriazol-1-yl)Uronium
hexafluorophosphate

Hex hexanes

HOBT 1-Hydroxybenzotriazole

HPLC High pressure liquid chromatography

LAH Lithium aluminum hydride

LDA Lithium diisopropylamide

M Molar

mmol milimolar

mCPBA meta-Chloroperoxybenzoic acid



Purification via reverse phase chromatography (Gilson) was
accomplished using a C18 reverse phase column with a gradient of (0.1
WaZRYPBeR6/019768 PCTtUS2005/024771 79 formic acid) 5REHY W ER4771
acetonitrile:water, at a flow rate of 1mLimin. Samples were collected
Mising UV detdétion. Alternatively an ISCO Companion with (0.1% formic
VR&HG) 5:95 to A5:n-agetonitrile:water, at a, flow rate = 10 - 55 mUmin.
Normal phase silica gel chromatography was either accomplished on a
Visiglge institfiabsnading a 60 A 12/M, 25/M, or 40/M flash cartridges, or
i @ Jones fashdaster Personal instrument using (solute flash SI 5g,
10g, 20g, 50g, or 70 g cartridges. The compounds of formula (I) may be
Mtoduced bylilgeai®ss known to those skilled in the art and as shown in
e followinq\ﬁ%g%michemes and in the preparations and examples
described below. These preparations and examples should not be
Mtonstrued toMililitete scope of the disclosure. Alternate mechanistic
ays a t o those skilled in
M{Pk?ét@é?,t. Som@f@t%@ﬁ%%%%%ﬁ@%@gmgﬁé rbé’sses are listed in
NiB tables bd¥oiEiean kingselicdoasemansens of the compounds are
jviepnsidered mggsvg}gg@t%g e of this invention. WO 2006/019768
PCTtUS2005/024771 80 SY TKETIC ROUTE . %4k!D EK2 1?~r'L2S
NB@3mply | RNRBrarspspegipimide Step 2 Step 3 |i NHz

NiViM N-Methylmorpholine

NMP 1-methyl-2-pyrrolidone

ON Overnight

PCC Pyridinium Chlorochromate

PTLC Preparative thin layer chromatography
PyBrOP Bromo-tris-pyrrolidino-phosphonium hexafluorophosphate
Pyr Pyridine

RT Room temperature

sgc Silica gel 60 chromatography

tBOC tert-Butoxycarbonyl

TACE TNF-alpha converting enzyme

TEA Triethylamine

TFA Trifluoroacetic acid

THF Tetrahydrofuran

TLC Thin layer chromatography

NMR spectira were acquired on the following instruments: 400 MHZ
NMR (Bruker), 500 MHZ NMR (Bruker), 400 MHz NMR (Varian), 300 MHZ
NMR (Varian) using CDsOD, CDClz or DMSO-dg as solvents. LC-MS data
were obtained using a PESciex APl 150EX quadropole mass spectrometer
using electroscopy ionization.

Purification via reverse phase chromatography (Gilson) was
accomplished using a C18 reverse phase column with a gradient of (0.1 %
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General procadurs for E2zample 1: In step 1, Compound 1A (either
WQaMMHAIRIly available, or prepared by a procedure similar t8¢€HdS2005/024771
described by Abdalla, G. M. and Sowell, J. W. Journal of Heterocyclic
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raiep %Oc_ogyaﬁﬂgq,prﬁ was reacted with potassium cyanide and
ammonium carbonate in appropriated alcohol and water solution, at 50 C
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theypeparations and examples described below. These preparations and
examples should not be construed to limit the scope of the disclosure.
Alternate mechanistic paithways and analogous structures may be apparent io
those skilled in the art. Some of the compounds made by these processes
are listed in the tables below. All kinds of isomeric forms of the compounds

are considered to be within the scope of this invention.



mmol) were stirred in methylene chloride (100 ml-) at 25 C for 16 hours.

WO 2006/019768 PCTtUS2005/024771 81 Saturated aqueous H&HCC3
WQ2EO6MI% G¥as added. The aqueous layer was extracted with REFTAESREP05/024771
100 mL) twice. The organic phase {f'as washed with brine (100 mL) and
@ﬂ%ﬁ%@l@dﬁ@%ﬁ% Ré!EbREANEEEEMOoved by rotary evaporator to
give compound 2E which was used without further purification. Step 2

Ezsmpluid 26, (2.06g, 35.8 mmol), IKCN (3.49g, 53.7 mrmol), and
(lgHa)2CC3 (12.0 g, 125.2 mmol) were suspended in a mixture of EtCH

r(354ynl-) and veatar ( )- The solytion wWas stisred at TO C:_gglgh
o@ After cootirg do water (35-mk)ywas ~Jhg.solidhwas NHy
filtered antfavashed with waler thfee times. T olitfwas dried under © NH

vacuum at 40 C for 16 hourS to give compound 6 (%.9 g, 66%). Step 3 ' Y

Cao und 2C,(4.0 @) was suspended in methandf (50 ml-) and HCI (4M1p
@g}n%}ig@% EF%@%E ﬁzﬁgﬁ%n solution was stirred at 25 C for 3

s et o fTom e G P by
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JewrdebofiblsdsroEyalivilimiisng, 39BN 1272}, 207-BhinNi3é ¢ MINHFith one
ec‘;}.ﬁvgle?n%lol_f”ﬁi'-lyel_"- E{% Ialgérgcl;lngzep ir'm_I Ipola;r solvent, such as DMF, for 30
minutes to 12 hours. The solvent was removed and compound 18 could be
used without further purification or purified by silica gel chromatography.

In step 2, compound 18 was reacted with potassium cyanide and ammonium
carbonate in appropriated alcohol and water solution, at 50 °C to 90 °C, for 5
hours to 48 hours. After cooling down, water was added and compound 1C

could be collected by filtration.

In step 3, compound 1C was stirred with 2 to 20 equivalents of hydrogen
chloride in methanol for 5 to 48 hours. After ethyl ether was added,
compound 1D could be collected by filtration.

Example 2
Step 1 Step 2 Step 3
NHBoc NH
NH NHBoc o NH 0 __@IH 2
o o HN HN
(0] e}
2A 2B 2C 2D
Step 1

Compound 2A (Abdalla, G. M. and Sowell, J. W. Journal of Heterocyclic
Chemistry, 1987, 24(2), 297-301) (Hydrochloride salt, 8.60g, 45.4 mmol),
triethyl amine (19.0 mL, 136 mmol), and di-tert-buty! dicarbonate (11.99, 54.4
mmol) were stirred in methylene chloride (100 mL) at 25 °C for 16 hours.



0 WO 2006/019768 PCTtUS2005/024771 82 E simplL 3 OR OH OR
OROL, Step | Step 2 Step 3 MN' Sf~-, r, CO,H --IGO2R zH O OX H
WQRE86/Q1378402 > NH O NO2 3 3B 3C H,N.I'-Q 3E X 3D SteBYI/USp045024771
HN G! OR HN-~NOO 3F Ganara?]procedural for EIMrnpla 3 In step 1,
SEiHKEd ek auEitucbBariCacid F0ompbuvak3Ad veals dﬁ?lﬁﬁd%@% la%&ei-‘ Was
' lve h MFE reacted with an alkyl chloride or .
T T e A N e R P P Fnapen with
bries (horel\Wate ainiet & cvAc Wes&@ddethd olveganicphasaovesl by rotary
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(compound 315) which was used without further purification. In step 2,
S %Ig%)ound 3B was dissolved in dioxane/water (3:1) and treated with
Et ium hydroxide at room temperature for 3 to 6 hours. The solution was

Compound 28 (2.08g, 35.8 mmol), KCN (3.49g, 53.7 mmol), and (NH4).COs
(12.0 g, 125.2 mmol) were suspended in a mixture of E1OH (35 mL) and waier
(35 mL). The solution was stirred at 70 °C for three days. Afier cooling down,
water (35 mL) was added. The solid was fillered and washed with water three
times. The solid was dried under vacuum at 40 °C for 16 hours fo give
compound 2C (7.2 g, 68%).

Step 3

Compound 2C (4.0 g) was suspended in methanol (50 mL) and HCI (4M in
dioxane, 20 mL) was added. The solution was stirred at 25 °C for 3 hours.
Ethyl ether (50 ml) was added. The solid was filtered, washed with ethyl ether
twice, and dried under vacuum for 12 hours to give compound 2D (2.7 g,
84%).

The following intermediates were prepared as described in Examples 1 and

2.
e
NH, NH NH O
% 0 NH 2 % 2 NH;
HN HN HN_§ o NH
0 Y Y HN—{
0



made acidic by addition of 1N HCI solution and extracted with EtOAc.
The products (compound 3C) were either used without further
WS or purified by chromatography depending on the BoliiH§286924771
of the alcohol side products. In steg , compound 3C was dissolved in a
Exgitaple solvent, such as DMF, and coupled with compound 3D using
EDCI an%HOlBT atfoom ter‘ggegature SGvernight. é%gjr an P ‘
ueous %&éc Ok up, the deguct@Empound 3E) was ng'Tai}eq, by
Chigseiatography. In'steps, compoun ceyas suspended in/I\;l\’éGIM Water
:%;1) under N2 atmNgéphere. NaOH antfZinc powdeérwere added %ﬁﬂ the:
action mixture WG'2006/019768 PCT{US2008/02477¢ 83 was stifred
at 70 "-'t to cO C for 3 to 24 hours. After cooling to rggm temperatu e,SttQpe4
solution was adjusted to pH=6-7 with 1 N HCI solution. The produgt
(compound SF) was extracted with EtOAc and purified by reverse phase
Hf2LC. Ezssmple 4 OMe Q OMe Step O3 HN i Step 4 O nH H~ OMe N
f ~O0zH QHN-~ NO2 }ti~-NH NO2 O 4C H2N ~, 4F 4F 41N Step-3\A,
25 mL flask was charged with compound C (331 mg, 1.68 n‘rh“rq(bf),\/'\'

OR

IF
General procedures for Example 3

In step 1, 5-Hydroxy-2-nitro-benzoic acid (compound 3A) was dissolved in a
suitable solvent, such as DMF, and reacted with an alkyl chloride or alkyl
bromide in the presence of cesium carbonate at room temperature for 2 1016
hours. Water and EtOAc were added. The organic phase was washed by
water 1 to 5 times to remove DMF. The organic phase was washed with
brine, dried, concenirated to give the crude product (compound 3E) which

was used without further purification.

In step 2, compound 3B was dissolved in dioxane/water (3:1) and treated with
lithium hydroxide at room temperature for 3 to 6 hours. The solution was
made acidic by addition of 1N HCI solution and extracted with EtOAc. The
products (compound 3C) were either used without further purification or
purified by chromatography depending on the boiling point of the alcohol side
products.

In step 3, compound 3C was dissolved in a suitable solvent, such as DMF,
and coupled with compound 3D using EDCI and HOBT at room temperature
overnight. After an aqueous/EtOAc work up, the product (compound 3E) was
isolated by chromatography.

In step 4, compound 3E was suspended in MeOH/water (1:1) under N,
atmosphere. NaOH and Zinc powder were added and the reaction mixture



compound 40 (Strafford, E. S. and Curley, H. W. Jr, J. Med. Chem. 19'33,
26, 1463-1469) (200 mg, 1.4 mmol), EDCI (403 mg, 2.1 mmol), HOBT
WQ2096(ht9768 .68 mmol), NMM (0.46 mL, 4.2 mmol), and DMF ®GRUS2pp024771
solution was stirred at room temperature overnight. Saturated aqueous
wWaHGIO8(30iM) AdiEtOAC(EAmI) werdhdurd=Thei¢irganisihases room

, ted a hed with water (20 and brin L), then
e B e s T b T I e, e
pyeal o (amuihyLsitic & e wetsr ambea eap it (C BZOAZ Me@ HdHi¢OHy reverse
pﬁggjéq_ﬁ}l_ 0:1:0.1) to give compound 4E (201 mg, 45%). Step 4 To a
mL flask ' was added compound 4E (50 mg, 0.155 mmol), NaOH (25

mg, 0.62 mmol), Zinc powder (62 mg, 0.47 mmol), MeOH (0.5 mL), and
Exatapl@s mL). The solution was stirred at 75 C for 16 hours. After

cooling to room temperature, solid was removed by filtration. The filtrate

was aftisted tospisS by gddihg " € I. Thgaaueous phasSN oM

extrdCigd by EtOAc-(20 g%r@gne ofggnic-salution waSlhigd Quer—

Na2S{4"afid corfgentrated: M irod Uct was isolated Birgilica ds

chromagography I2/MeOH/RII—L@5H, 40:1:0.1 t0 20:1:0,4 to

10:1:0.1) to give ompound 4F 6.5 mg (14%). WO 2006/019768

PCTtUS2005/024771 84 E'2 &mplc 5 OH OBn OBn 1 Step I. | Step 2
Stép QOH YCO,Bnr1COH NO2 NO2NO, 5A55C Step 1

A 25 mL flask was charged with compound 4C (331 mg, 1.68 mmol),
compound 4D (Stratford, E. S. and Curley, R. W. Jr, J. Med. Chem. 1983, 26,
1483-1469) (200 mg, 1.4 mmol), EDCI (403 mg, 2.1 mmol), HOBT (227 mg,

1.68 mmol), NMM (0.46 mL, 4.2 mmol), and DMF (7 mL). The solution was
stirred at room temperature overnight. Saturated aqueous NaHCO; (30 mL)

and EtOAc (50 mL) were added. The organic phase was separated and
washed with water (20 mL) and brine (20 mL), then dried over Na,SQ,. The
solvent was evaporated and the crude product was isolated by silica gel
chromatography (CHgClo/MeOH/NH,OH 20:1:0.1 to 10:1:0.1) to give
compound 4E (201 mg, 45%).

Step 4

To a 10 mL flask was added compound 4E (50 mg, 0.155 mmol), NaOH (25
mg, 0.62 mmol), Zinc powder (62 mg, 0.47 mmol), MeOH (0.5 mL), and water
(0.5 mL). The solution was stirred at 75 °C for 16 hours. After cooling to
room temperature, solid was removed by filtration. The filtrate was adjusted
to pH=5 by adding 2N HCI. The aqueous phase was extracted by EtOAc (10
mL). The organic solution was dried over Na,SO4 and concentrated. The
product was isolated by silica gel chromatography (CH,Cly/MeOH/NH4OH,
40:1:0.1 t0 20:1:0.1 to 10:1:0.1) to give compound 4F 6.5 mg (14%).



Compound 5A (1.33 g, 7.26 mmol), bens.=I bromide (2.73 g, 16.0 mmol),
and Cs2CO03 (7.1 g, 22.0 mmol) were mixed in DIVIF (30 ml-) and stirred
WQeMMItemperature overnight. Saturated aqueous NaHCOFPAESHI05/024771
was added and the aqueous phase 8%/as extracted with EtOAc (200 rnL)
Etj@aueiere combined organic phases were washed W|th bnne (50 mL),
dried over Na2$34, filteregl, and c8fftentratggby rotaiyy evaporator. The
product was is @@d by silica gel Ehi fomatography (Hne/EtOAc 10:1
to 5:1) to give ¢ g]po?und 5r5 (2.25 %?9%70) Step 2 Cp"&i‘hd 5B (2.25
g, 6.44 mmol) wag dissolved in dloxgﬁelwater (3:1, 35 %) and LIOH
(610 mg, 19.3 mmol) was added. The solution was stirred at room
stemperature for 3 hours. Water (30 mL) was added followed by addition

of 2N HCI (3 % 0 mlggThe eous hase was extracted with EtOAc (50
CRIPPQHREE 3kl S@W{A}é@f@tﬂjﬂn(ﬁ pard, Hiddrena!), and

CARASO:. flikered, (ﬁﬁ‘m %@F@Fﬁﬁ(@& 'iﬁt@MiFV@%’WQr aleHHE8 at room

product was purified b S|I|ca gel chromatogr

te(@ﬁl%ﬁ%@@ﬁﬁw@b el PRYSRYS: R)'F%é;ﬂ\@ QR b wrssTiged and
ihe S4debnerialiewing comaseris IR OIPRIOd ARLJesrEbecHR, combined

Examples 3-5. In each of the tables below, those compounds having a K

organic cﬁh@%stﬁ‘ﬁﬁ(‘ﬁ" ARNES WitiipaRe §aQignlakediis Q@ﬁéNWS%éétefed
amtbcﬁl&ﬁﬁhft@dcﬁﬁfﬂﬁaﬂg@ d0dpordfan 10 MvbtLRr \ﬁé@%’éﬁé}@cﬁ%gg) silica gel

deS|gnated W|th letter "B"; those with a Ki value of from 100 to 100
RIRICRHRRY (K DL IOA G i Skh 1 1A IGETBPRAIE BRIZ.25 o
8@%@.0 nM (>1000 nM) are designated with letter "D". WO 2006/019768
PCTtUS2005/024771 85 Ttle 1

Siep 2

Compound 5B (2.25 g, 6.44 mmol) was dissolved in dioxane/water (3:1, 35
mL) and LiOH (810 mg, 19.3 mmol) was added. The solution was stirred at
room temperature for 3 hours. Water (30 mL) was added foliowed by addition
of 2N HCI (30 mL). The aqueous phase was extracted with EtOAc (50 mL)
three times. The organic phase was washed with brine, dried over Na,SOy,,
filtered, and concentrated by rotary evaporator. The crude product was
purified by silica gel chromatography (CH.Clo/MeOH/HCO,.H: 40:1:0.1 to
20:1:0.1) to give compound 5C (1.6 g, 91%).

The following compounds were prepared as described in Examples 3-5.

In each of the tables below, those compounds having a Ki value of less
than 10 nM (<10 nM) are designated with letter "A"; those with a Ki value
of from 10 to less than 100 nM (10 - <100 nM) are designated with letter
"B"; those with a Ki value of from 100 to 1000 nM are designated with
letter "C"; and those with a Ki value of more than 1000 nM (>1000 nlM)
are designated with letter "D".



Compound ,| Structure Exact Mass Mass O.bsvd IKi (ni) 1 0 0- 290.27

291.1 B n1 NN [PA+H)+ 0'>>N 02 4 366.13367.1 C M [MI+H]+ Oh O
WE291936%.12 305.0 C H N f [M~ H + 0~352.12 353.1 A BCTAUR20¢34)24771
O~ 0 Example 6 Br Step 1 Br
Tgwp 2 R Q Step 3 R '~ CO2H f COzMe CO2Me f CO2H NO2 NO2 NO2

[Pll+H]+ O 382.13 383.1 B [M+H]+®

NO2 6A 6B 6C p~\6D NHHzNH O 1 Step4 6ERDO

Compound # Struciure Exact Mass Mass Obsvd | Ki (niv)
1 S Ougn 290.27 2921.1 B
5~ [+HT*
04\ 0
2 o 366.13 367.1 C
K@/ [M+H]+
3 } o_-CH 304.12 305.0 C
”jg ( [Vi+H]*
04[\N °
4 Q o 352.12 353.1 A
e o [Mi+HT*
OJ\N °
5 7 382.13 383.1 B
J m% [M+HT
Example 6
BF\Q Step 1 Br Step 2 R Step 3 R
COH —_— COMe > CoMe ~— ™ COH
NO, 2 NO, NO,
6A 6B 6C o 6D
N
HleiN)()%o , Step 4
6E
0
Step 5 HN={
N X 1N @ o";&"’fﬁ
0 NO;



HN4 R O'N X HN f Step 5 O NHN\ HN-,.iN O X 0 NO2 0 6G 6F WO
2006/019768 PCTtUS2005/024771 86 Gi sneral pro sdurz for & ample

WORe/P12768-Bromo-2-nitro-benzoic acid (compound 6.A) was RfiJEBRAB5A24771
a suitable solvent, such as DMF, afffl reacted with methyl iodide in the

Cipiasedar R REYRas tarfomaTezg om temperature for 2-16 hours,
Water and EtOAc were added and the organic phase was washed by

W, 15 4i rer 2 RIM - The argani se,was .washed with
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0 ' it d toluene were added
oo e e g e S B A KRR, an
difpsliie Qireribsomiete rpresLriniperanmenthéBdlidhicts rmrmdvettaut further
pdiiialiaaand the solvent was removed. The product could be purified by
chromatography. During this reaction, the methyl ester may be partially
converted to the ester of the alcohol used. This side product was also

InGaipotedanehB | - .68
N e Duﬂ%ﬁ@%ﬁ% SRRl G R e c0,,
and an appropriate ligand, such as racemic-2-(Di-i-butylphosphino)-1,1’-

binaphthyl. The mixiure was placed under vacuum for 1 to 10 minutes to
remove oxygen, and refilled with No. An alcohol and toluene were added and
the solution was stirred at 50 °C to reflux temperaiure for 12 to 72 hours.
After cooling to room temperature, the solid was removed by filtration and the
solvent was removed. The product could be purified by chromatography.
During this reaction, the methyl ester may be partially converted to the ester
of the alcohol used. This side product was also collected and hydrolyzed in

the next step.

In step 3, compound 6C was dissolved in Dioxane/water (8:1) and treated with
lithium hydroxide at room temperature for 3-6 hours. The solution was made
acidic by addition of 1N HCI solution and subjected to aqueous/EtOAc work
up. The products (compound 6D) were either used without further purification
or purified by chromatography depending on the boiling point of the alcohol

side products.

In step 4, compound 6D was dissolved in a suitable solvent, such as DMF,
and coupled with compound 6E under EDCI and HOBT conditions at room
temperature overnight. After an aqueous/EtOAc work up, the product
(compound 6F) could be isolated by chromatography.



lithium hydroxide at room temperature for 3-6 hours. The solution was
made acidic by addition of 1N HCI solution and subjected to
WQMeA87E8OAC work up. The products (compound 6D) wereP€THEY28x04771
without further purification or purifieﬁ by chromatography depending on
Inhetdpiling peinpepiib Giconels silspesdactsinnidept/veaimpdint 6Ender M.
alfassPiRap Yeék!l'jﬂ'@f Lémy?i gﬁ:}fﬁ%%%&’ We% %Mﬁ:ecéa&qcf ?ﬂ?@ l?cga\(c\:({}%?ernixtu e

compound 6 r EDCI conditions at room témperat

wieseailgisd Adter Bn 6o lie 088/ ED Aer ibrioupé tiepradudifi@ormoling & yoom
: | isolated : r , 006/019768. )
R e o B e ) S Lt i solion.

Croicpenatéid 1 Wasireidrattedtmispi@An D dsolzied dnwdevavese phase
d and the reaction mixture was stirred at 70 C to 80 C for 8 to 24
ours. After cooling to room temperature, the solution was adjusted to
pH=6-7 with 1M HCI solution. Compound 8ru was extracted with EtOAc
Examiglaafed by reverse phase HPLC. E2mrrtpls 7 Br Step 1 Br Step 2
Meo .. Step 3 nne~'CO,H C02Me | CO2Me CO2H NO2 NO, NO, NO,
BrZAY & 7C 71steiStep 1 Eompgound 7A §kpD g, 46P ol) was glig30lvEd
[ Bk (108 Cs2C #1900,-8+3:mmol) a thyl iodide7.60 COH
mb®122.0 mmol) were add€e. The solution was stftPed at room NC2
tefAperature overnight. EtOAE (250 ml-) and water 00 ml-) were added. 7P
The organic phase was separated and washed
Step 1
Compound 74 (10.0 g, 40.7 mmol) was dissolved in DMF (100 mL). Cs,COs
(27.0g, 81.3 mmol) and methyl iodide (7.60 mL, 122.0 mmol) were added.

The solution was stirred at room temperature overnight. EtOAc (250 mL) and

water (100 mL) were added. The organic phase was separated and washed
with water (100 mL) three times and brine (50 mL), then dried over Na;SQy,,
filtered, and concentrated using a rotary evaporator. The product was dried

under vacuum to give compound 7B (10.3 g, 97%).

Step 2

Pd(OAC) 2 (43 mg, 0.19 mmol), racemic-2-(di-t-butylphosphino)-1,1’-binaphthyl
(92 mg, 0.23 mmol), and Cs2CO3 (1.88 g, 5.76 mmol) were placed in a 50 mL
flask. The flask was placed under vacuum for 2 minutes and refilled with No.
Compound 7B (1.00 g, 3.84 mmol) and MeOH (0.311 mL, 7.69 mmol) were
dissolved in toluene (10 mL). The resulting solution was added to the above
flask by pipette. The reaction mixture was stirred at 70 °C oil bath for 48
hours. After cooling to room temperature, the solid was filtered and the
solvent was removed using a rotary evaporator. The product was isolated by
silica gel chromatography (Hexane/EtOAc 20:1 to 10:1) to give compound 7C
(380 mg, 47%).



with water (100 ml-) three times and brine (50 mL), then dried over
Na2S04, filtered, and concentrated using a rotary evaporator. The
W P8It s dried under vacuum to give compound 7B (10.3P§ Tgrs)05/024771
Step 2 Pd(OAC)2 (43 mg, 0.19 mmdf¥,
S¥gBetic-2-(di-t-butylphosphino)-1,1'-binaphthyl (92 mg, 0.23 mmol), and
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was placed under vactium for 2 m with
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above flask by pipette. The reaction was stirre
ok diGbipsaitet doelipd o Dok tdinpearquaeyshpradicl was fitarediad with
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was dissolved in dioxane/water

mmol) was added. The solution was stirred at room temperature for 3
TR ipYoWIREFPsRRY IS RIGRIevEe dbyasdilimt bf ENzGiles st

the pH = 2-4. The aqueous phase was extracted with EtOAc (10 mL)

three times. The organic phase was washed with brine, dried over
T«’v’iﬁ@«l@z’&so;, filtered, and concentrated. The crude product was dried under

vacuum to give compound TO which was used without further

E@RRaHsA. The follSitiwgtetempounds wBre@prepdred Ma@cribrd Ki (niv)
E lsn¥ pies 647 Table 2 Compound $trudtiassExatt M@sisd (nM)
6 S 289.11 291.1 B
M~(T o [M-+H]*
AL
7 )
) 366.13 367.1 C
N ‘\NI 1 [M+HT*
4\{ U
Example 8
Br Step 1 Br Step 2 R Step3 "
CO,H \Q\COZMe CO,Me CO,CHy
8A 8B 8C $D
O‘>~NH
Step 4 l HEN%O
SE.
Step 5
N
R
o R o N x
Y N YN
st\gk/ { HN { Lome



# Mass Obsvd 6 289.11 291.1 B ~", [PlI+H]+ N 7 366.13367.1C '~ N.
01'~ 1-11 [M+Hj+ hN O Example 8 Bra Step 1 B" Step 2 R Step 3R

W@ IEBeMe "COZMe COzCH3 Sr "SA 8B SC 8D } NH SRpTAUBINNK4771
SE Step5RR XN+ OYN X --~ fPHN- NH HN N O 0 O GO Me SG 8F

SRG20G6/0107268:ACT £1S20pE2024771 89 :.:eneral procedure for
E23,ample 6

In step 1, Compound A was digsolved in a suitable solvent, such as DIVIF,

and reacied with methyl iodide in the presence of cesium carbonaie ai room

temperature for 2-16 hours. Water and EtOAc were added and the organic

phase was washed by water 1-5 times fo remove DMF. The organic phase

was washed with brine, dried, concentrated, and dried fo give the crude

product (compound 8B) which was used withoui further purification.

In step 2, when alcohol was used, the reaction was operaied in a similar
manner as step 2 in example 6. When an aromatic or heterocyclic stannane
was used, the reaction was operated in the following manner. The aromaiic
or heterocyclic stannane was added into a dry flask, followed by addition of
the 4-Bromo-2-methyl-benzoic acid methyl ester (compound 8B), a base,
such as Cs2CO3, KzPOy4, and a palladium catalyst, such as Pd(PPhs3).Clo. The
flask was placed under vacuum for 1 to 10 minutes to remove oxygen and
was refilled with N2.  An appropriate solvent, such as dry CHsCN, was added
and the solution was stirred at 60 °C to reflux temperature overnight to 3 days.
The solid was removed by filiration and the solvent was removed. Compound
'8C was isolated by chromatography.

In step 3, compound 8C was dissolved in a suitable inert solvent, such as
benzene, CCly or a,a,0-Trifluorotoluene. NBS and benzoyl peroxide were
added and the solution was stirred at 50 °C to 90 °C for 1 to 24 hours. The
solid was filtered and the solvent was removed. The residue was dissolved in
ether and washed by water. The ether was removed to afford the compound

8D which was used without further purification.

In step 4, the benzyl bromide (compound 8D) was mixed with hydantoin
methyl amine 8E, K.COs;, and DMF. The solution was stirred at room
temperature for 12 to 24 hours. Then the solid was removed by filtration. The
product could be purified by reverse phase HPLC. Compounds 8F and 8G

could be obtained in a variable ratio.



In step 1, Compound 8A was dissolved in a suitable solvent, such as
DMF, and reacted with methyl iodide in the presence of cesium
WQAMBHPEYOEt room temperature for 2-16 hours. Water and ERSACUNE/024771
added and the organic phase was Whshed by water 1-5 times to remove
SIS FHéER 4N PHAE S WTHoWaSHET with isttaledriadsiepnterbatehund SF

AR e e-e GEeB RO EATARINI S MIC NAS o] o, 20 oc

without further purification. In step was used, the re
toweylbp drimeERa EniRar 1 a2 hesistep Thin prediugie @wdhbe abiained by
SHRIVRH elskRsyClis S , lon was gperated
' in the ollg\fvéiqng manne!{yT ea or%\é\%?aﬁff?ggﬂ%ﬁ@@nwgn5ew%'ése bhase
chiqueaifgRairy flask, followed by addition of the
4-Bromo-2-methyl-benzoic acid methyl ester (compound 8E), a base,
such as Cs2C0O3, r3P04, and a palladium catalyst, such as
Ep@Wﬁ:@ZCIZ. The flask was placed under vacuum for 1 to 10 minutes
to remove oxygen and was refilled with N2. An appropriate solvent, such
as dry CH3CN, was added and the solution was stirred at 60 C to reflex oue
be ature overfigti to 3“8% The solid wassterioved by filtration g
the SgfVentmwas removed. Compjolifer8C was isotatetby Ox-N (A
chromatography. In step 3, comp8und 8C was d%sgl,ved in é"‘s&gitable
inert golvent, such as benzene, ££Cl4 or a,a,3y Eotolueneﬂ\lg?i,s and
benzoyl peroxide were added and the solution W@ stirred at 50 C to 90
C for 1 to 24 hours. The solid was filtered and thé solvent was removed.
Si esidue was dissolved in ether and washed by water. The ether was
removed to afford the compound 8D which was used without further

CommrundSn(siepares @sepsineritmite poesdumdoessyined mixBdrick, S.
DMth%@%%ﬂhﬁgMbﬁfé‘l%%ﬁriﬁéﬁ%ﬁr@d@gﬁ ﬁﬁﬁ%&}/‘;@ﬁ@s ,18.5

stirred at room temperature for 12 t6°24 hours
mrapibyeas ssaebeshinrde pritiene ¢dimb)puNRSl (8:45verd€pheweol) and

berBb{# fePRRI#SLME"E.85 mmol) were added. The solution was sfirred

in a 75 °C oil bath for about 2 hours. After cooling down, the solid was filtered

and washed with Et;O (150 mL). The organic solution was then washed with
water (50 mL) twice, dried over Na,SO,4 or MgSO,, filtered, and concentrated
by rotary evaporator. The crude product was dried under vacuum to give
compound 9D which was used without further purification. 'H-NMR appeared
to indicate that approximately 75% of this material was compound 9D.

Step 4

Compound 9D (4.62 mmol), Compound 9E (824 mg, 4.62 mmol), and KoCOs3
(1.28 g, 9.24 mmol) were mixed in DMF (30 mL). The solution was stirred at
room temperature for 20 hours. DMF (15 mL) was added and the solid was
filtered and washed with DMF. All the DMF solution was combined and
concentrated to 25 mL. The resulting solution was applied to reverse phase
MPLC (CHsCN/water, 5% to 90%, containing 0.1%HCO.H) to give compound
9F (198 mg, 15%).



could be obtained in a variable ratio. WO 2006/019768
PCTtUS2005/024771 90 Step 5 is used when the compound 8F was
WK @ddteStep 4. Compound 8F was dissolved in an appropffalédiS2005/024771
solvent, such as ISOH. and stirred at'50 C to reflux temperature for 1 to
12 hours. The product could be obtained by removing the solvent by
EregamplévaBorator or purifying via reverse phase chromatography.
Eo~ampb 9 OMe Meo Step 3 M60-11 Step 4 H CO,CH3 CO2CHS N Br

MeolNH HN " O O 9@ 9gyH,N' CO 9 JokS] C@gg und 9C (pared bme
accb%ugg tg the pracedure d g;g nck S. et al oJopirhat O
Medisigal Chemistrg 1987 3 {41981806) (3.33 g, 18.5 MymsLWa
dissolved in dry be (40 mL)oNBS &5 g, 19.4 mmol) andébenz@yl
perox?-ﬁ@ (134 m& ol) were d88ed. The solution was stirrethGn a
75 C oil bath for ablﬂ;E ours. After cooling down, the solid was filtered
and washed with Et20 (150 mL). The organic solution was then washed

Sigiend water (50 mL) twice, dried over Na2SO4 or MgSO4, filtered, and

CHBSIA SRR I TP R AR 0.7
Cpummraind il 0 (e Ppesp s desorihdit e Eravaple okiria®ing 5200 thisiol),
amRPIEEbY A2 MBCUNE P hmdBPfkre mixed in DIVIE (15 mL). The solution
was stirred at room temperature for 20 hours. DMF (15 mL) was added and
the solid was filtered and washed with DMF. All the DMF solution was
combined and concentrated fo 20 mL. It was applied to reverse phase MIPLC

(CH3CN/water: 5% to 0%, containing 0.1% HCO2H) to give compound 10F.

Step 5
Compound 10F (prepared in step 4) was dissolved in MeOH (6 mL), stirred at
85 °C for 5 hours, then concentrated to dryness. The compound was
suspended in water and dried with lyophilizer to give compound 10G (68.3
mg, 9.4%).

Example 11
N
/
Br Step 2 Q
COMe ———» CO,Me

11B 11C

Step 2

Compound 11B (500 mg, 2.18 mmol), 2-tributylstannylthiazole (0.97 mL, 2.84
mmol), Pd(PPhs).Cl,, and dry CHsCN were stirred under nitrogen at reflux
temperature overnight. After cooling to room temperature, the solid was
filtered. The product was isolated by silica gel chromatography
(Hexane/EtOAc: 20:1 to 10:1 to 5:1) to give compound 11C (480 mg, 94%).



Compound 9D (4.62 mmol), Compound 9E (824 mg, 4.62 mmol), and
K2C03 (1.28 g, 9.24 mmol) were mixed in DMF (30 mL). The solution
WQEEKIPEeBat room temperature for 20 hours. DMF (15 ml-) Rt/ Hegfeg 024771
and the solid was filtered and wash&d with DMF. All the DMF solution
Tivaddinigeeraiier wore drbrateuapaschils. deecrisutingSautiplowas| i,
_applied to reverse phase MPLC (CH3CN/water, 5% to 90%, containing
i@ lrﬁE)If-E?COZH) to give compound 9F (198 mg, 15%). WO 2006/019768
PCTtUS2005/024771 91 E'.Mmaple 10 MeO Step 4 We Step 5 Me

Copeey 1| Oty FHRIILE O Hf NEIHdBMaNS | Mia€sQbame [HN @iQnivi)
1011#Hz~'d O |a? 10G 10E i Step 4 Compound 100 (prepared in

example 9) (902 mg, 2.07 mmol, factor = 0.75)| Compound 10E

(prepared as$ described in E271-1{1rnp&21{ 500|mg, 291 mmol), and g
K2C03 (629 mg, 456 m) were mixed in DﬁF (1p/heH)* Thel solution
mpeéra

was stirred at gebN ce fpr 20 hours. DMF (15 ml-) was added
and the solid was filtered and washed with DMF. All the DMF|solution

aAQ AN ta-rhvarse

was—combirfed and concentratedyto-26-mttt-was-apphed-te-rpverse
phasg MPLC (CH3CN/ww:rater: 5%:§81990°’ contaipj P.l % HCO2H)
to give compound.20 ep 5 Compound™1OF (prﬁ?ﬁ%ﬁd in gtep 4) Was

dissolved infMeOH ( ~stitred at
o 0

10 3 337.01 338 C
f{“&@m [Vi+H]*
oA =0 340.1

1 m 369.11 370.1 A
oA o o [M+H]*

12 - 357.09 358.1 B
N N +
O%NJQO &10/*; [M+H]

13

} 342.08 343.1 C
{&@Y [M+H]*
O%N 0 N’\/>

14 427.2 428.2 A
O 3 [M-+H]*

[e]
15 H,C N@,CI
) i;fo 293.06 294.1 B

[M+HT*




65 C for 5 hours, then concentrated to dryness. The compound was
suspended in water and dried with lyophilizer to give compound 10G
WQa808/04936%.49%). Example 11 Br 19, Step 2 3 | CO2Me CO MEWUB24054024771

Step 2 Compound 11 B (500 mg, 2138

mmol), 2-tributyistannylthiazole

(0.97 mL, 2.84 mmol), Pd(PPh3)2CI2, and dry CH3CN were stirred

under nitrogen at reflux temperat

ure overnight.

After cooling t¢

room

tempetrature theréolid was filtered. THEproduct wasi@dlated by silicagel
chromatograph efane/EtOAc| 20:1 to 10:1 {o 5{li+dijfive gompound
11 C (480 mg, 94Y%- 006/019768 PCTtU$2005/024771 |92 The
following cor nds we pated as described in Ea> rmples 8-11.
Tsble 3 Compound Structure cx dcf Miss Mass|Obsvd Ki (nildl) 289.11
290.1B N-y " [M+H]+ 351.12 352.1 AgsfpvirH]+ O Ot@ 337.01 338 Cp
N/- [M+H]+ [N 3%/,: [M+HT*
N
OJ\I\! o
i8 417.0 418.1 A
[M+H]*
i¢ 373.1 374.2 A
[Mi+HT

The following additional compounds were prepared as described in Examples

8 1o 11.
Table 4
Compound # Structures l:n);a;: Mass Obsvd Ki (nM)
wig® g
204 KDQ\»]@
oA =0 350.08 351.1[M+H]* B
HG on
295 ) Nba
OiN 0 335.10 336.1[M+H]* B




11 369.11 370.1 A [M+H]+ 12 357.09 358.1 B H.C//INI\[M+H]+ TOF
F F13342.08343.1 C NN s [M+H]+ O NIL.(/ 14 427.2 428.2 A [M+H]+
WQRRPER197880 0 CHy 15 N, " 293.06 294.1 B ~N~0 [M+H]+ WRGT/US2005/024771
2006/019768 PCTtUS2005/024771°$3 431.0 432.1, h[I'~ HJ+i 1L c~
Egeimiple 357.1 358.1 A F [Y1fi+Fi]+

R

Step 1 4 \ R Step2 '
MQ:Q - A o) :Q b ok ’@
NN Bocl\! AN och\g BocN

O (o)
124 12B 1201 Step 3 l 12D

R R
HN~ i \\O HN~(\/ Y
(o] o}
1ZE 1ZF
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Ceneral procedures for Example 12:

In step 1, racemic compound 12A was treated with one equivalent of di-teri-
butyl dicarbonaie and 4-N,N-dimethylaminopyridine in polar solvent, such as
DMF, for 30 minutes to 12 hours. The solvent was removed and the product
(compound 12B) was isolated by silica gel (pretreated with 1% triethylamine

in Hexane) chromatography.

In step 2, compound 12B was dissolved in proper solvenis allowed by HPLC
column, and resolved by HPLC using a preparative Chiralpak AD or Chiralcel
OD column to give compound 12C and 12D.

In step 3, compound 12C and 12D were treated with excess HCI in methanol
at 25 °C to 60 °C for one hour to 12 hours. The solvent was concentrated to

give compound 12E and 12F.



N off.. ~017.0413.1! kN~~1sF411F110373.1374.2A -i7N (Gl
[MMI+H]+ OJ "0 The following additional compounds were prepared as
WQ g IHa®Hh Examples 8toll. Table 4 Compound # Structur8 EY§2405/024771
Mass Obsvd Ki (nM) Mass NN 294> 350.08 351.1 [M+H]+ B HOCy
Ee=zap!s ¥3\N a o N 0 335.10 336.1 [M+H]+ B WO 2006/019768
PCTtUS2005/024771 94 E2s-vmpC 12 RR R H R' Step 1 f=sR' Step,)

A RGO NN, N ¥ﬁt§oqu G d"“ﬁ BOGPJ Me
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13B 13C I

Step 3

OMe OMe
7Y VR £
oﬁ,ﬁg/;; oﬁj
HN { e \o HN~‘(§\’
13E 13F

l 13D

Step 1

Compound 134 (810 mg, 2.07 mmol), di-tert-butyl dicarbonate (429 mg, 1.97
mmol), and 4-dimethylaminopyridine (20 mg) were dissolved in a mixiure of
DMF (10 mL) and THF (20 mL). The solution was stirred at 25 °C overnighi.
Solvents were removed by rotary evaporator. The product was isolated by
C18 chromatography (CHsCN/water: 5% to 20%) to give product 13B (650
mg, 70%).

Step 2

Compound 13B (600 mg) was dissolved in a mixture of iso-propanol (6 mL)
and CHCIs (4 mL). 2.5 mL was separated via HPLC with preparative chiralcel
OD column (Mobile phase: iso-propanol/Hexane: 1:4). Fractions for each
peak were collected and concentrated by rotary evaporator to give compound
13C (First peak, 197 mg) and compound 13D (second peak, 178 mg).

Step 3

Compound 13C (197 mg) was dissolved in methanol (3 mL). HCI (4M in
Dioxane, 0.5 mL) was added. The solution was stirred in a 60 °C oil bath for
three hours. Methanol was removed by rotary evaporator to give compound
13E.

Compound 13F was prepared in the same way as compound 13D (178 mg).

The following compounds were prepared as described in Examples 12-13



Oo000O000 12A 122 12Ci Step 31214 RRHH /fitR'v/~,p" 01
HN4 MN_ .'~1J 'O O O O 12E 12F Genaral procedursa or Example 12:
WOrRE/P127¢hcemic compound 12A was treated with one equiVEdnYA005/024771
di-tert- butyl dicarbonate and 4-h|,RRF—dimethyIaminopyridine in polar
solvent, such as DMF, for 30 minutes to 12 hours. The solvent was
Tedplw@ed and the product (compound 125) was isolated by silica gel
(pretreated with 1% triethylamine in Hexane) chromatography. In step 2,

(Gompound 4 2B wasitiisshives in pfofeasbivients jlisiaed Op&RLE Ki (nivi)
column, and resolved by HPLC using a preparatiie Chiralpak AD| or
Chir@gel OD|column-o give#¥mpound 12C and [12D. In step 3,
compound 12(G ardl 12 « e tregted v@g eixcesg HCI3aanethariol at 25
C to 60 C for Jﬁh r, ‘hours| The solvent was cpmcpﬁ]ﬁrated to give
compound 12E an % 12F. @O 2006/019768 PCTt1S2005/024771 95
E~a'sirti pl 1 |weoanioneOMe OMe H' ;~rC Sr-"F 1t Step 2 H 4+ ,~[~ H
rte,, HN- N BOON~NBONNBQONOOOOO® OO 13A13B|13C
Step2d 131) G

351.1 352.2 C
[M+HT*
22
357.1 358.1 C
[M+H]*
23
357.1 358.1 A
[M+H]*
24
373.06 374.2 C
[M-+H]
Enantiomer A
25
F
H ol 373.06 374.2 A
Oy N M-+H]
HN % [
o) (0]
Enantiomer B

Proton NMR Spectral Data for Selected Compounds in Table 5.

Compound 25. 'H NMR (500 Hz, DMSO-ds) §4.06 (d, J = 14Hz, 1H), 4.20
(d, J =14 Hz, 1H), 4.32 (d, J = 18 Hz, 1H), 4.38 (d, J = 18 Hz, 1H), 7.19-7.39
(m, 2H), 7.55-7.80 (m, 5H), 8.93 (s, 1H), 10.96 (s, 1H).



o~NonH H(-(tHN O O O 13E 13F Step 1 Compound 13A (810 mg,
2.07 mmol), di-tert-butyl dicarbonate (429 mg, 1.97 mmol), and
WQL24eRtAY B minopyridine (20 mg) were dissolved in a mixtureF§ITARAROSF4771

ml-) and THE (20 mL). The solution¥as stirred at 25 C overnight.

Solvents were removed by rotary evaporator. The product was isolated
Ebgn@iie didromatography (CH3CN/water: 5% to 90%) to give product 13S
{650 mg, 70%). Step 2 Con bounqK 13B (600 m %as dlssolved ina R

%@{re“’éﬂi iso-ropangl f6rmil-and S#CI3 (4 5 LSWas separas

viatfPEE with, epar.élm(‘é»eﬂ aIceI “OD CQJg[n e phase: "

iSO ropanoﬁ/ aneil: ¢) Frattions for each cpeak vere collecte% nd
coneentrated b motary evapesator to give compownd 13C (First peak, . | Step 4
197 mg) and compound 13D (second peak, 178 mg). Step 3 Compound

13C (197 mg) was dissolved in methanol (3 mL). HCI (4M in Dioxane,

0.5 ml-) was added. The solution was stirred in a 60 C oil bath forothtthge@

hours. Methanol was removed by rotary evaporator to give compo
13E. Compound 13F was prepared in the same way as compound 1

SR ProtRSiRLoMINE compPRLIAGSs were prepared as described in
Examples 12-13 WO 2006/019768 PCTtUS2005/024771 96 Tobie 5

In step 1, compound 144 (prepared as described in Example 1) was ireaied
with a benzyl bromide (Compound 148) and DIPEA base in DMF at 25 °C to
60 °C for 12 1o 24 hours. The reaction solution was purified via C18 reverse
phase chromatography to give compound 14¢C.

In step 2, compound 14C was treated with one equivalent di-tert-butyl
dicarbonate in polar solvent, such as DMF, for 30 minutes to 12 hours. The
solvent was removed and the product (compound 14D) was isolated by silica

gel (pretreated with 1% triethylamine in Hexane) chromatography.

In step 3, compound 14D was subjected to either a Pd catalyzed reaction with
a heterocyclic boronic acid or a heterocyclic stannane, or a copper catalyzed
reaction with a heterocyclic amine. The reaction were heated in appropriate
solvents, such as DMF and acetonitrile, at 60 °C to 150 °C, for 5 minutes to 12
hours. In some cases, a microwave reactor was used. The product was
purified by silica gel chromatography to give compound 14E or compound
14F.

In step 4, compound 14E was dissolved in methanol and was stirred with HCI
for 1 hour to 12 hours at 25 °C to 60 °C. The solvent was removed to give

compound 14F.

The following compounds were prepared as described in step 1 of Example
14 above.

R



Compound # Structures Exact Mass Mass Obsvd. Ki (hM) 20 We o H 3,
351.1 352.2 AH . ~N, [M+H]+ 0 0 Enantiomer A 21 OMe 0. M 351.1

WE2WFUIN_ N OC) [M+H]+ 0 0 Enantiomer B 22 F F H 35PAT458003924771
O,~,N'N [M~H]+ HN O Enantiomer’A 23 FH 8tF 357.1358.1A HN
.~N p [M-FH]+ 0 0 Enantiomer B 24 F ¢, 373.06 374.2 C

Table &

Compound &

Exack

Strucivie Minss Mass Obsvd i (nivi)
100 ) “%@ 391.05 | 392.07 [MisH]* n/z
101 7%3 F 417.01 | 418.7 [M+H]* A
102 gm 373.08 | 374.2 [Mi+HT A
103 .- N

\ 369.11 | 370.1 [M+H]*

cO SR

o 0 O
104 %f&@( 435.00 | 436.1 [M+H]*
105 418.420

é% 417.01 [MeHT B

106 b% 407.0 | 408 [M+HJ* A
107 45 g 327.0 | 328 [M+H]* B
108 430.432

E&Q“’ 429.03 M H] B
109 f_& 355.07 | 378.2 [M+Na]* B




H dr~ 0.;~. N FIN t [M+H] 0 0 Enantiomer A 25 FH a 373.06 374.2A O
N N "ter N ! [M+H] 0 0 Enantiomer B Proton NMR Spectral Data for
WA 6Sompounds in Table 5. Compound 25.'H NMR (5QCH2S2005/024771

DMSO-ds) 64.06 (d, J = 14Hz, 1H), 2A.20 (d,J=14Hz,1H),432(d,J=

18 Hz, 1 H), 4.38 (d, J = 18 Hz, 1 H), 7.19-7.39 (m, 2H), 7.55-7.80 (m,
Eﬁ%ﬁgﬁl@%&s 1 H), 10.96 (s, 1 H). WO 2006/019768 PCTtUS2005/024771

2 ernp[s 14 Br Br 6r NHp Stepl H'~ R S!tp2 Hb y-/R Step 39 R’
HN- 0 ,~ Hly_\s BocN 1l Y Hr ~r-PJHR' Si O BocN CO2CH3 000 0

TN-F
Brd 4ol BrN]q4C 14; 31148 14 s MﬁSte =/
p2
N =0 O N</ O\—N\ @

MeO« W
O/}_ NH HN ( BocNJ
COQCHS O
154 15C 15D

1SB

Step 1

Compound 13A (prepared as described in Example 1, 1.0 g, 3.12 mmol),
Compound 188 (prepared in Example @, 1.06 g, 3.12 mmol, factor = 0.78),
and DIPEA base (1.14 mL, 6.55 mmol) were mixed in DMF (22 mL). The
solution was stirred at 55 °C for 20 hours. The reaction solution was purified
via C18 reverse phase MPLC (130g column, CHsCN/water/0.1% HCO.H, 5%
to 90%, two separations) to give compound 15C (900 mg, 67%).

Step 2

Compound 15C (2.7 g, 6.28 mmol) was suspended in a mixture of DMF (20
mL) and THF (40 mL). Di-tert-butyl dicarbonate (1.51 g, 6.91 mmol) and 4-
dimethyaminopyridine (38 mg, 0.31 mmol) were added. The solution was
stired at 25 °C for 16 hours. The solvenis were removed by rotary
evaporator. The residue was subjected to silica gel chromatography
(Hexane/EtOAc: 2:1 to 1:1) to give compound 15D (2.36 g, 71%).

Step 3

Compound 15D (100 mg, 0.19 mmol), 3,4,5-trifluorophenyl boronic acid (40
mg, 0.23 mmol), 1,1"-bis(triphenylphosphino)ferrocene palladium (II) chloride
(15 mg, 0.02 mmol), potassium carbonate (1M in water, 1 mL) and acetonitrile
( 1 mL) were added to a microwave reactor tube. The tube was sealed and
reacted in the microwave reactor at 150 °C for 10 minutes. After cooling

down, the aqueous layer was removed and the organic layer was



RR" ON 414 O O 14F General procedure for E227 rrnple 14 In step 1,
compound 14A (prepared as described in Example 1) was treated with a

WoeMs 876thide (Compound 14E) and DIPEA base in DMF atP$F /8508924771
C for 12 to 24 hours. The reaction sdflition was purified via C18 reverse

cphasetictisaityrapiugito mive e nEeu po 1) Insteea, gempruenthidSaphy

, ng equivalent di-tert-butyl di in polar solvent,
R s R o ok et was removed anc

the product (compound 14D) was isolated by silica gel (pretreated with
% triethylamine in Hexane) chromatography. In step 3, compound 14D
was subjected to either a Pd catalyzed reaction with a heterocyclic
Chborpoienaciibér aliietrectjidin stmansasrsuspppeedaialyesdiHeaqionzivi in

i t i ine.,, Th ti h di iqt
e L S St o b B TR CrE BB AL R 56 for
fiE2 Hmues. ITBenselvasesyasniemowae reihtommasudsetad heupmstuchia Cis

e A R S S PR N R R R Bt o) o
oivasatipedndtti HRB ing] $1896 fooh2 cowsainzbiGiy, 60 C. The solvent

was removed to give compound 14F. The following compounds were
prepared as described in step 1 of Example 14 above.

Example 18
B Py
o B @ Step 3
Vj\% N/ _—
BocN \
o) (e}
16D
Step 3

Compound 16D (50 mg, 0.094 mmol, prepared in example 13), 2-
tributylstannylthiazole (53 mg, 0.14 mmol), dichlorobis(triphenylphosphine)
palladium (I) (7 mg, 0.01 mmol), and acetonitrile (1 mL) were added to a
microwave reactor tube. The tube was sealed and reacted in a microwave
reactor at 150 °C for 10 minutes. The solvent was evaporated and the
product was purified by silica gel chromatography (CH»Cl./MeOH/NHs:
40:1:0.1 to 20:1:0.1) to give compound 16F (15 mg, 37%).

Br OMe N
H Step 3 Pue
e —> o f
BocN N YN N
o) 0 HN
17D
Step 3

Compound 17D (100 mg, 0.19 mmol, prepared in example 13), pyrazole (15.4

Example 17

mg, 0.23 mmol), cesium carbonate (124 mg, 0.38 mmol), copper iodide (7.2
mg, 0.038 mmol), 1,10-phenanthroline (14 mg, 0.076 mmol), and N,N-
dimethylacetamide (0.5 mL) were added to a dry reaction tube and filled with
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The following compounds were prepared as described in Examples 14-17

Table 7.
Compound # Structure Exact Mass | Mass Obsvd Ki (nivi)
26
429.0 430.1 [M+H]* A
27
481.1 482.3 [M+H]* B
28
4341 435.1 [M+H]* A
29 o
417.1 418.2 [M+H]* A
N Nt@d-CHa
OJ\N ©
30 » 428.2
429.1 [M+H]* A
(¢]
Agee!
oA =0 0-CHs




15A Si15C 1518 1ssil Step41P O Y FF Ollie HNH _1P Si0 O 15F
Step 1 Compound 15A (prepared as described in Exjmpls 1, 1.0 g, 3.12
WORMSIP1%CSmpound 151 (prepared in E2,ample 2, 1.06 g, 3.1Z¢AYRSR005/024771
factor = 0.76), and DIPEA base (1.103 mL, 6.55 mmol) were mixed in
EpMAERHEL). The solution was stirred at 55 C for 20 hours. The reaction
solution was purified via C18 reverse phase MPLC (130g column,
c@H3Cleat,er/0 1% HCOZH, 5% to 90%, tyvo sewra%d@@ Jive

”compoundESC (988 tng, 67§tep2—cgm|eoﬁﬁd\' 628»»;«;

nggpe) wa nded in &'mixte of DMF (20 'm ndoTHE (40 Ak </N‘\g

fi-tert-butylgicarbonate (1.51,g, 6.9 m@%and 4-  1op
dimethyaminopyridine (38 mg, 0.31 mmbl) eﬁéDadded The solution was

SE“” d at 25 C for 16 hours. The solvents were removed by rotary
ﬁorator The residue was subjected to silica gel chromatography

C@ﬂmanﬁéEti@Ac “chgoe 3)rimgivenemponind I8P (284 1321%). P8R Amol)
&OU%F D (1 8%1 rm mol), 3,4,5-trifluorop eng/I boronic acid

W&f@ & “?rﬁ b RHEER ) B oke iR paftaBRKFSAI) After

codlipigdey room temperature, the solvent was removed by rotary evaporator.

Half of the crude produci was dissolved in THF/1N HCI (1:1, 14 mL) and

stirred at room temperature for 2 hours. EiOAc (15 mL) and water (5 mL)

OH

were added. The organic phase was separated and the aqueous phase was
extracted with EtOAc (15 mL) twice. The combined organic phase was dried
over NaxS0, and concentrated by rotary evaporator io give compound 18C

which was used without further purification.

Step 2

Compound 18C (prepared in step 1) was dissolved in DMF (15 mL) and was
cooled to 0 °C in an ice-water bath. Compound 18D (571 mg, 3.2 mmol) was
added in one portion. The solution was allowed to warm up to room
temperature over 2 hours, and stirred at room temperature for 3 days. A 2N
HCI solution (20 mL) was added and the aqueous phase was extracted with
EtOAc (50 mL) three times. The organic phases were combined, dried over
NaxSQO4, and concentrated to dryness. The product was isolated by reverse
phase LC (CH3CN/water/0.1% HCO:H: 5% to 90%) to give compound 18E
(65 mg, 7.4% from step 1) and Compound 18F (16 mg, 1.8% from step 1).

The following compounds were prepared as described in Example 18



(15 mg, 0.02 mmol), potassium carbonate (1 M in water, 1 mL) and
acetonitrile (1 mL) were added to a microwave reactor tube. The tube
WS and reacted in the microwave reactor at 150 C fdtCIUS2005/024771
minutes. After cooling down, the adﬁ%ous layer was removed and the
Tofanic layer was WO 2006/019768 PCTtUS2005/024771 100
concentrated. The crude product was purified by silica gel
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was purified via C Verse phase chromatogrgphy

(CH3CN/vrater1p. to 90%) to giye compound 15F|(8 mg,

8.8% f#&m comp le 137/8(0@Me H Stenc3MNFIMeg OyNt:
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General procedures for Example 19:

In step1, compound 19A was treated with two equivalent of Boc,O in a
suitable solvent, such as dichloromethane, for 30 min. to 12 h. The solvent
was removed and the compound 19B could be used without further

purification or purified by silica gel chromatography.

In step 2, compound 19B was treated with PCC and celite in a suitable
solvent such as dichloromethane, for 2 hr to 12 hr. Compound 19C was
purified by silica gel chromatography.

In step 3, compound 19C was reacted with potassium cyanide and
ammonium carbonate in appropriated alcohol and water solution, at 50 °C to



microwave reactor tube. The tube was sealed and reacted in a
microwave reactor at 150 C for 10 minutes. The solvent was evaporated
WQAWeHdIMbduct was purified by silica gel chromatography PCT/US2005/024771
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temperature for 12 to 24 hours. The produci (19F) was either removed by

filtration or purified by silica gel chromatography.
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General procedures for Example 20:

In step 1, Compound 20A was treated with BOC-ON in a suitable solvent
such as dichloromethane, for 2 hr to 12 hr. Compound 20B was purified by
silica gel chromatography.
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In siep 2, Compound 208 was ireated with CbzCl and & base such as DIPEA,

in a suitable solveni, such as dichloromethane, 1or 2 hrto 12 hr. Compound

20C was purified by silica gel chromatography.

In siep 3, compound 20T was treated with PCC and celite in a suitable
solvent such as dichloromethane, for 2 hrto 12 hr. Compound 20D was
purified by silica gel chromatography.

In siep 4, compound 20D was reacted with potassium cyanide and
ammonium carbonate in appropriaied alcohol and water solution, at 50 °C to
90 °C, for 1 hour to 48 hours. After cooling down, water was added and
compound 20E could be collected by filiraiion.

In step 5, Compound 20E was treated with Pd/C in a suitable solvent such as
methanol, in a par shaker under Hz atmosphere. After filtering off the catalyst
and concentration of solvent, the product was used without further purification.

In step 6, the benzyl bromide (compound 20M) was mixed with hydantoin
methyl amine 20F, DIPEA, and DMF. The solution was stirred at at room
temperature to 80 "C for 12 to 24 hours. The product was either removed by

filtration or purified by silica gel chromatography.

In step 7, compound 20G was stirred with 2 to 20 equivalents of hydrogen
chloride in dioxane for 1 to 12 hours. The solvent was removed and the

compound 20H was used without further purification.

In step 8, Compound 20H was coupling with carboxylic acid to give compound
20J which was purified by silica gel chromatography.

In step 9, Compound 20H was coupling with sulphony! chloride compound to

give compound 20L which was purified by silica gel chromatography.

In step 10, Compound 20H was reacted with carbonyl compound under

reductive amination condition to give compound 20l. Alternatively, compound
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Compound 21B: Compound 21A (7 g, 77.7 mmol), and di-tert-butyl
dicarbonate (35.6 g, 163 mmol) were stirred in methylene chloride (100 mL) at
25 °C for 2 hr. Saturated aqueous NaCl (150 mL) was added. The aqueous
layer was extracted with CH2Cl> (100 mL) twice. The organic phase was
washed with brine (100 mL), dried over Na,SO,. The solvent was removed by
rotary evaporator to give compound 21B (17g, 76%) which was used without
further purification.

Compound 21C: compound 21B (17 g, 58.6 mmol) was dissolved in
methylene chloride (100 mL). PCC (25.2 g, 117 mmol) and celite (15 g) were
added and the reaction mixture was stirred at 25 °C overnight. The solid was
filtered off and the resulting solution was concentrated and purified via sgc
(40% EtOAc/Hexanes) to give 3.62 g (22%) of compound 21C.



(65 mg, 7.4% from step 1) and Compound 18F (16 mg, 1.8% from step
1). The following compounds were prepared as described in Example 18
WaesonIeM819768 PCTtUS2005/024771 103 Table 0 CompdéidUs2005/024771
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with water three times. The solid was dried under vacuum to give compound

21D (3 g, 67%).

Compound 21E: Compound 21D (3.0 g) was suspended in methanol (50 mL)
and HCI (4M in dioxane, 20 mL) was added. The solution was stirred at 25 °C
for 3 hours. Ethyl ether (50 ml) was added. The solid was filiered, washed by
ethyl ether twice, and dried under vacuum compound 21E (1.34 g, 70%).

Compound 21F: Compound 21E (130 mg, 0.82 mmol), compound 21H (0.27
g, 1 mmol) and DIPEA (0.55 mL, 2 mmol) were mixed in DMF (5 mL). The
solution was stirred at room temperature overnight. Solvent was removed
and the crude material was and purified via sgc (5% NHzeMieOH/CHCl,) to
give 122 mg (35%) of compound 21E.
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In stepl, compound 19A was treated with two equivalent of Boc20 in a
suitable solvent, such as dichloromethane, for 30 min. to 12 h. The
WQaNeml %ieds removed and the compound 19B could be used REifiBSR005/024771
further purification or purified by silf®d gel chromatography. In step 2,
compound 19B was treated with PCC and celite in a suitable solvent
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22C (2.6 g, 99%) which was used without further purification.

Compound 22D: Compound 22C (2.78g, 8.57 mmol) was dissolved in
methylene chloride (100 mL). PCC (4.62 g, 21.4 mmol) and celite (4.6 g)
were added and the reaction mixture was stirred at 25 °C overnight. Another
0.5 eq. of PCC (923 mg, 4.3 mmol) was added and it was stirred for 3 hr at
room temperature. The solid was filtered off and the resulting solution was
concentrated and purified via sgc (50% EtOAc/Hexanes) to give 1.86 g (73%)
of compound 22D.

Compound 22E: Compound 22D (1.86, 5.8 mmol), KCN (0.56 g, 8.65 mmol),
and (NH4)>COs (1.66 g, 17.3 mmol) were suspended in a mixture of EtOH (20
mL) and water (20 mL). The solution was stirred at 80 °C overnight. After
cooling down, EtOH was removed. The solid was filtered and washed with
water three times. The solid was dried under vacuum to give compound 22E
(1.45 g, 64%).

Compound 22F: Compound 22E (1.45 g, 3.68 mmol) was treated with Pd/C
in methanol in a par shaker under H, atmosphere of 50 psi for 60 hr. After
filtering off the catalyst and concentration of solvent, Compound 22E (0.95 g,
99%) was used without further purification.



0 steps HZN RO BOCHNOOHN-iH NNNRstep7OINNIi20M Br O

NH HN O 20H 0 step @ BocHN NH2 step B step 10 200 20F ste 9 HN
WERNRREH ~Rz NN N 1iR step 11 OIN IR H O 00 0 HN G96S20p5/024771

HNNN Ii R HNS-Rz 0 201 0 20J ON°N I ~R HN O 20L General

Coprocedne £261: Exarmple gt R2&EHSD 0onipoGadpoR, wasreated 2 (170
OC-ON j ' lyent h ' for 2.h .

s B e B T A R e S e TR .

TheiRne8BGTHISP e IL7 dtanishn Sep2nteapoemd2oEanashs

t itk C REA. i itabl lvent,
o R B S e R R A BRIl 66
iy (3ifies) gélcchmporrshEsithy. In step 3, compound 20C was treated with
PCC and celite in a suitable solvent such as dichloromethane, for 2 hr to

12 hr. Compound 20D was
Compound 22H: Compound 22 (166 mg) was suspended in methanol (10

mL) and HCI (4M in dioxane, 4 mL) was added. The solution was siirred at 25
°C for 2 hours. Ethyl ether (50 ml) was added. Solvent was removed and
give compound 22H (0.14 g, 92%).

Compound 221: Compound 22H (42 mg, 0.12 mmel) and compound 22J (26
mg, 0.16 mmol) were dissolved in DMF (20 mL). EDCI (30 mg, 0.16 mmol),
HOBT (21 mg, 0.16 mmol) and DIPEA (0.05 mL, 0.28 mmol) were added and
the reaction mixture was stirred at room temperature for 2 hr. Solvent was
removed and the crude material was and purified via sgc (10%
NHzeMeOH/CH.ClIy) to give 7 mg (13%) of compound 22I.

Compound 22L: Compound 22H (25 mg, 0.073 mmol) and cyclopentanone
(7.5 mg, 0.088 mmol) were stirred in methylene chloride (5 mL). Titanium
tetraisopropoxide (0.043 mL, 0.15 mmol) was added followed by addition of
DIPEA (0.015 mL, 0.088 mmol). The reaction mixture was stirred at room
temperature for 2h. Then, Na(OAc)sBH (31 mg, 0.15 mmol) was added and
the mixture was stirred at rt overnight. Saturated K.COj3 aq. (20 mL) was
added, and the mixture was stirred at rt briefly. The solid was filtered off
through a celite pad. The filtrate was diluted with methylene chloride (30 mL),
and it was extracted with brine. The organic layer was dried and concentrated
to dryness. The crude material was purified via PTLC (10%
NH3*MeOH/CH,CI,) to give 7 mg (26%) of compound 22L.

Compound 22K: Compound 22H (20 mg, 0.06 mmol) and isopropyl sulphonyl
(27 mg, 0.18 mmol) were dissolved in methylene chloride (10 mL). DIPEA
(0.04 mL, 0.26 mmol) were added and the reaction mixture was stirred at
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201 was treated with a suitable electrophile and a base to give the

product 20, which was purified by silica gel chromatography. EE ample
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Example 1001:




added and the reaction mixture was stirred at 25 C overnight. The solid
was filtered off and the resulting solution was concentrated and purified
WQRHYRI948% EtOAc/Hexanes) to give 3.62 g (22%) of comp8GAdId5/024771
WO 2006/019768 PCTtUS2005/024%71 107 Compound 210: Compound
pEP(3.32, 12.6 mmol), i'CN (1.23g, 13.9 mmol), and (i tH )2CC3 (3.62 g,
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vacuum compound 21 E (1.34 g, 70%). Compound 21 F: Compound 21

SF@;&]@O mg, 0.82 mmol), compound 21 H (0.27 g, 1 mmol) and DIPEA
(055 mL, 2 mmol) were mixed in DMF (5 mL). The solution was stirred
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Step 3

To a dry flask was added compound 1001C (1.5 g, 2.73 mmol) and 4-pyridyl
boronic acid (670 mg, 5.50 mmol). The flask was vacuumed and refilled with
nitrogen three times. Pd(dppf)Cl. (220 mg, 0.30 mmol) was added and
followed by addition of CHsCN (20 mL) and ag. KoCOs (1 M, 15 mL). The
solution was stirred at 80 °C (oil bath) for 16 hours. After cooling down,
CH3CN (100 mL) was added and the solid was removed by filtration. The
aqueous layer was separated and extracted with EtOAc (20 mL) once. The
organic solution was combined and concentrated. The product was purified
by SGC (CH2Clo/MeOH/NH,OH: 20:1:0.1) to give compound 1001D.

Step 4

Compound 1001D was dissolved in a mixture of methanol and HCI (4M in
dioxane) (2:1, 30 mL) and was stirred overnight in a sealed pressure flask at
90 °C (oil bath). After the solution was cooled, the solution was transferred
into a 250 mL round bottom flask. It was concentrated and dried under
vacuum. The crude mixture was dissolved in methanol (50 mL) and EisN (0.5
mL) was added and stirred overnight at 25 °C. The solvent was then removed
and the product was purified by C18 reverse phase chromatography
(CHsCN/water 5% to 90%, with addition of 0.1% HCO,H) to give compound
1001E (8159, 71% from compound 1001C).
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To a flamed dried flask was added compound 10034 (100 mg, 0.182 mmol),
[1,4-bis(diphenylphosphino)butane] palladium(ll) dichloride [Pd(dppb)Cl,, 12
mg, 0.02 mmol], and copper (ll) oxide (15 mg, 0.18 mmol). The flask was
vacuumed and refilled with nitrogen. 2-Tri-n-butylstannylpyridine (0.076 mL,
0.237 mmol) and DMF (1 mL) were added. The solution was stirred at 100 °C
oil bath for 5 hours. After cooling, the DMF was removed by rotary
evaporator. The product was purified by SGC (Hexane/EtOAc 2:1) to give
1003B (84 mg, 84%).

Example 1003

SEM

1003A 1003B

To a dry pressure tube was added compound 1003A (50 mg, 0.091 mmol),
bis(dibenzylideneacetone) palladium [Pd(dba)p, 1.6 mg, 0.0018 mmol], 9,9-
dimethyl-4,5-bis(diphenylphosphino)xanthene (Xantphos, 3.0 mg, 0.0055
mmol), and Cs2COz (60 mg, 0.182 mmol). The pressure tube was vacuumed
and refilled with nitrogen. Pyrrolidinone (14 mg, 0.16 mmol) and dioxane(0.5
mL) were added. The tube was sealed and stirred overnight at 100 °C (oil
bath). After cooling, dioxane (2 mL) was added and the solid was removed by



crude material was purified via ego (10% NH3iAeOH/CH2CI2) to give 6.5
(42%) of compound 228. Compound 220: Compound 228 (1.5g, 7.9
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filtered off and the resulting solutionwgg)concentrated and purified wi
5 (50% EtOAc/Hexanes) to give 1.86-¢ (73%) oc; compound 2@

Br

' F, o)
pou C oung 122D 1,86, 58 mmol) \K B.%R 65 F
To %m4)§88—61. o3+ mm' S >s @ a _,\‘sz@/
mixjuge of EtOH (2 rﬂl-) ahd'water (20 mLyN'THeosolution was stirred at Hy 0

80°C os@night. After cooling down, EtOH %W&moved. The solid was O)‘N\

filtereqgpd washed witfy yyater three times. TI}& ;Bolid was dried under

vacuum to give compound 22E (1.45 g, 64%). &“ompound 22F:

Compound 22E (1.45 g, 3.68 mmol) was treated with Pd/C in methanol

in a par shaker under H2 atmosphere of 50 psi for 60 hr. After filtering off

the catalyst and concentration of solvent, Compound 22E (0.95 g, 99%)
used without further purification. WO 2006/019768

PCTtUS2005/024771 109
Compound 1001C was prepared as described in Example 1001.

1004C

A mixture of compound 1001C (0.3 g, 0.55 mmol), bis(pinacolato)diboron
(1004A; 170 mg, 0.65 mmol), potassium acetate (170 mg, 1.70 mmol), and
[PdClx(dppf)]ICH2Cl; (50 mg, 0.05 mmol) in 1,4-dioxane (10 mL) was
vacuumed and refilled with argon three times. The reaction mixture was
stirred at 100 °C (oil bath) for 1.5 hours. After cooling down, the mixture was
diluted in EtOAc (50 mL) and filtered through a Celite pad. The filtrate was
concentrated in vacuo and the residual material was purified by silica gel
column chromatography (2% MeOH in CH.Cl,) to afford compound 1004B
(800 mg, 91% yield).

Step 2

A solution of compound 1004B (60 mg, 0.10 mmol), 3-bromoimidazo[1,2-
a]pyridine (30 mg, 0.15 mmol), and [PdClx(dppf)]CH:Cl> (8.2 mg, 0.01 mmol)
in CH3CN (3 mL) was treated with potassium carbonate (0.6 mL, 0.6 mmol,
1M in H20). The mixture was vacuumed and refilled with argon three times.
The reaction mixture was stirred at 90 °C (oil bath) for 17 hours. After cooling,
the mixture was diluted in EtOAc (20 mL) and filtered through a Celite pad.
The filtrate was concentrated in vacuo and the residual material was purified



Compound 22C: Compound 22F (150 mg, 0.58 mmol), compound 226
(170 mg, 0.64 mmol) and DIPEA (0.22 mL, 1.28 mmol) were mixed in
WOMMB1856%1). The solution was stirred at 70 C overnight. SEIGEHSAR{S/024771
removed and the crude material wa&>and purified via sgc (5%
bW rBMecleHDCT2) 10%GiNd=BB MgXALOR) dbcafpduntl@2éaind 1004C (42
iﬁowmglégH Compound 22G (166 mg) was suspended in methanol
(10 mL) and’HCI (4M in dioxane, 4 mL) was added. The solution was
stirred at 25 C for 2 hours. Ethyl ether (50 ml) was added. Solvent was

ound 22H (0. 14 9% oungd :
O s Wt vl s a3 (oo St
@%E@@Ewﬁlﬁﬁﬁﬂled in DMF (20 mL). EDCI (30 mg, 0.16 mmol) HOBT
(21 mg, 0.16 mmol) and DIPEA (0.05 mL, 0.28 mmol) were added and
the reaction mixture was stirred at room temperature for 2 hr. Solvent
Talele 1@RBved and the crude material was and purified via sgc (10%
NH3MeOH/CH2CI2) to give 7 mg (13%) of compound 221. Compound

oo LoDl (O azo reb-and-evelopentanone— /7 5 mqg

C@% ﬁﬁﬁwg&ullu ZZTT(zo IIIQ, SOt 101 oG uyu UPF’
: 1&% mmol) were stilBétuictmethylene cBntide (e ).

tetraisopropoxide-(6-043-mt-0-35-mmehwas-added-folowedByradditic
of DIPEA (0.015 mL, 88 mmol). The reaction mixtdre was stirred at
roo mperature for 2h. Then, Na(OAc)3Bkiz(34 mgj 0.18Hhivbl) was A
added and the mixturelyyalsstirred at rf overnight. SaturatB#-+4103 gq.
(20 ml-) was added, aag-the mixture was stirred at rt briefly. The solid
was filtered 01]( through a celite pad. The filtrate was diluted with
metipylene chloride (3@JnL), and it wa$ extracted with brln I;hie orgganic
layer was drigd and co g&gﬁed to dfyne4dGrhe crlﬁde gﬂq wap A
purified via PTLC (100/ ! eOH/CHI2CI2) to give 1 mg (26%) of
compotnd-22-—Coempeting-22Kk—Compound-22H-(20-mMg-0.06 mmol) and
isopropy! sulphonyl
gwgy oMt ¢ 430.14 431.1 B
o JCQ/ ) [M+HT*
113 417.1
416.13 [M+H]* A
114 417.1
416.13 [M+H]* A
115 433.2
432.12 [M+HT* A
116 435.2
434.12 [M+H]* A




(27 mg, 0.18 mmol) were dissolved in methylene chloride (10 mL). DIPEA

(0.04 mL, 0.26 mmol) were added and the reaction mixture was stirred at
WaeI g3 19768 PCTtUS2005/024771 110 room temperatdfieHaIS2@FHp24771

solvent was removed and the crudée Haterial was and purified via sec

(10% fNHa*ileOH/CH2CI2) to give 2 Mg (8%) Of compound 221u. The

following compounds were prepared as described in IE simples X9-2P.
Tablgeig Comppund # Structure Exact Mass Mass Obsyd Kié;(%llﬁ 33a g
450.15451.1 B [M+H]%84 N 1 C1 458,05 #3338 H [M+tml;ﬁm|\| O ClA
448.2 35 ONHl ti 11 44FATSAM+H]+ A N~H N O HN|O 0.
118 & 418.1
\\/-hr‘b/F 4’1 7-1[2 [M+H]+ A
D%, @
119 o= 423.2
\?m? i 42214 W] A
F\N
120 < 423.1
\_/ J - " J
“&U 422.08 [T A
121 . 451.1 ,
3 | F 450.09 [Wi+H]*
122 & 447.2
‘\’pi‘:@' 446.14 [M+HT* A
123 o8 467.3
er 466.08 [M+H]* A
124 C
2 447.13 U‘ﬁ_ﬁ A
s
125 484.3
483.12 [M+H]* D
126 F 434.2
%&j‘ 433.12 et A




373.2 36 HN-Q 372.18 [M+H]+ B O HN NN O 01 37 N- 332.15333.1 C
[M+H]+ HN ~O 0-., WO 2006/019768 PCTtUS2005/024771 111 HNrl

WRRHIHISES.2 6 Hd O [M+H]+j N ~O H HN-S-C N \ 330.12 FATAS2005/424771
0 | [4+H]+ 07 N H 417.12 418.1 D'B~ H /N--fO 0 41 N,YN 386.09

387.2

127 ps 484.3
L 48 % =
" 183,12 e B
128 ) 450.2
% e 449.02 fiteHT" A
129 : / 484.3
% 483.12 s C
oiﬁ&g
130 o~ 468.3
4,
' 167.08 [HeHT C
131
450.2
449.08 [HiHT* A
132
468.3
467.08 (MY H] A
133
484.3
483.12 e A
134
452.2
451.11 IR A
135
452.2
451.11 (T A
136 449.09 [;\ln5+0r'|1]+ hia




C N NH [I+JitH]+ N 0==(N 0 O Example 1001: BrBrBrO F Step| O\
FStep2F HNN/NNNN,'NNNOO:NOONO HII SEM SEM

WO RPAYAEHE 1001C Step3 NN '~.. O F EStop 4 0 F HN PCRUSZMR(024771
/ O-N O O"NOH SIEM 1001E 108D wo 2006/019768

PCTtUS2005/024771 ]@i Step 1 To a solution of compound 9001 (1
.65 ¢,4.95 mmol) in ank reus DMF (36 432 0g 434.1 c
A Qe ' [Ri+HT
138 434.1
4 b .
Qo | e | |
132 ? 441.1
¥ 44 “1. /
E’; t,@ 140,13 [i+H]* A
140 . 492.3
’ 491.2 . C
M+ HT*
o 0['%},@ [Mi-+H]
141 - 482.1
a Ay ;
:%7 181.2 [M+H]+ 2
(3
141 % 433.2
ﬂz\:ﬂj 4521 [Mi+HT* D
9
143 < 433.2
\/’P’% :,u 432.1 [M+H]+ A
144 ){@
; gu 339.1 340 [M+H* | €
145
“ﬁ% 339.1 340 [M+H]* | A
rrP.’
146 420.2
et 4194 [M+H]* A
Ly
147 422.2
i%_&j 421.44 (M A
148 pt 422.2
by 421.44 [M+HT" A
¥,
149 < 455.3
Qe 454.45 [MeH* A




ml-) was added 2-(trimethylsilvi)etho:ymethyl chloride (SEMCI, 0.93 mL,

4.73 mmol) and DIPEA (0.9 mL, 5.14 mmol). The solution .,,,., as stirred

WQeMs/B1%98 overnight. DMF was removed under vacuum. Th&@HladRra05/024771
1001E was_purified by SGC (HexahE/EtOAc, 2:1. yield: 1.6 g, 74%).
Step 2 Compqgund 100¢E was resolved by Chiralcel 00 column (MoBH‘é ]
phase: Hexane/2-prop HOJ 3:1). The fitst peak was cﬂllected and
congegmirated fo give c nd 10010} Step 3 To a dty flag % as adged
compound 10010 (1.5 G.2.73 mmol) and 445%d& boroni m(_i_gq(bm Mg, A\
5.50 mmol). The flask was vacuumed gnd refilled with nltri)gen hree

times. Pd(dppf)CI2 (220 mg, 0.30 mma|) was added apd followed by
03 (A M 15 ml) The solutidn

addlLIUII Uf CI I3CI'\\= (’)n MI ) Gnd a
%gtirred at' 80 C (ol for 16 hours After coollnc down CH3CN
ml-) wag added an id was rernom.ﬂygflltra;mQIMQ.H + A
aqueous layer was sep:%w; d extracted with EtOAc (20 ml- ) once.

The organic polution Was, combined and gorcentrated —The-produet-was
purifgzl by SIGC (CH2€Tg/MeOH/NHA40H:20:1:0.1) to give compoun
» bge2D was digsofréd th n rﬂ%u‘f%ﬂi@thc}ano@

1001 D. Step{4 Compourid.
and HCI (4M|in dioxane}{2:1, 30 mL) and was stirred overnight in a

sealed presstre flask at90 C (oil bath). After the salufion was cooleq,
theBohution was transferred  into a 250 mL (ii Im I(f]'il jas
concentrated|and dried upei¥acuum. T1e cru ux@ Y \j/so ved®
ir-methano(50-ml-)}-and B3N (0.5 ml-) was added land stirred overnrqht

mrrrroaa

at . The soIvent ‘then removed and the pragduct was purified by

C18réverse phase chro phy (CHBGHBVRiel S@QWHMth C
addition of 0.1% HCO2HJto'give compoupd

155

466.14 | 467.3[Ni+H]* A
156

435.11 | 436.1[M+HT* A
157

466.14 | 467.3[M+H]* C
158

466.14 | 467.3[M+H]* A
159

433.16 | 434.2[M+H] A
160

0 47210 | 4733[M+H]* | A




1001E (8159, 71 % from compound 1001 G). WO 2006/019768
PCTtUS2005/024771 113 E rnple '1002BrlaN \1FNF HN~*"ONO

WENRPGP19748 4.2 O SEM ON SEM 1003A 1003B To a flameRfdfiEdhadr4771
was added compound 1003A (100 ﬁ"r&, 0.182 mmol),

[1,4-bis(diphenylphogphino)butane; palladium(ll) dichloride [Pd(dppb)CI2,
12 mg, 0.02 mmol], an opper (I1) oxide (15 mg, 0.18 mmol). The flask
was vacuumed and refifléd with nitrogen. P lﬁiLﬁlﬁFﬂ@utyléi& r%[)%ﬂ'(ﬂﬂhe A
(0.076 mL, 0)237 mm&& F(1 mL) were added. The solution was

stirred-at-106-c—ot I[ﬁn for 5hotrs—After coolingthe-Bivi-was-removed
by rotary evaporatory®he product was purified by SOC (Hexane/EtOAc
2:1)iBgive 1D03B (84(Mp, 84%). ExampIP 599318 Cas®z@iliveN N 1 ¢

OFON kel

N/
183 > 466,14 | 467.3[M+H]* B

164

o 405.92 | 406.2[M+H]" A
HN An: C e
o=kN o
=X
O Y
165 i +
&) o 466.14 | 487.3[Ni+H] A
HN N £
o=/\N O\b’
166 q
+
oy 155.44 | 4563 [M+HT" | n/a
O 464.15 | 465.3 [M+H]* A

167 O &
) 05&%“

516.18 | 517.1 [M+H]' | C
168 ﬁ

169 94 478.16 | 479.3 [M+H]* A
N N\Ob»
o,)—NI—TO RN

170 q 516.18 | 517.3 [M+H]* | n/a

466.46 | 467.3 [M+H]"
171




NOHN( No SEM SEM 1003A 1003B To a dry pressure tube was
added compound 1003A (50 mg, 0.091 mmol),

WO NN flideneacetone) palladium [Pd(dba)2, 1.6 mg, 0.008€ 5/024771
9,9- dimethyl-4,5-bis(diphenylphosdﬁ o)xanthene (Xantphos, 3.0 mg,

0.0055 mmol), and Cs2¢0O3 (60 mg, 0.182 mmol). The pressure tube] 5
wasmuume:i and refil ed with nitrogen. Pyagidinones (i 7¢i-Or g@
mmol) and digxane(O0. fadded. The tube was sealed an
stirred overnight at 100& h) After ¢ooling, d|oxane (2 mL) wag

oL loao=2

added-andthe sotidwas Femoved by WO2666/0197
PCT‘W§2005/024771 1,14;?|Itrat|on The s¢ I%&w %as %g@@ and
purifleé'f) by SG0" (OH2C&MeOH: 40:1) to give comp pund 1

mgq). E's mi pla- 1004: | B O \HNIOy-"C~'Qstep10O-)" F
Step2}F1_|N O HNE O O N QftSEFA O|SEM SEM 1001p
1004A 1004E{1004C °Step°l Compound 10010 was prepared as

\l

Ol
S

described in Bxample 1001. A mixture of compound 1001C (0.3 g, 0.5

mmd4bis(pinacolato)di
432.92 | 433.1 [M+H]"

g:

175

:jja
' 466.08 | 467.1 [M+H]*
o

176 g
) 430.14 | 431.2 [M+H]"
e

Proton NMR Spectral Data for Selected Compounds in Table 1000.

Compound 111.  'H-NMR (500 MHz, DMSO-ds) & 9.0 (s, 1H), 8.7 9(d, J =
6.0 Hz, 2H), 7.92 (d, J = 8.7 Hz, 2H), 7.79 (d, J = 8.7 Hz, 2H), 7.76 (d, J = 6.0
Hz, 2H), 7.65 (m, 1H), 7.48 (m, 2H), 4.40 (d, J = 17.3 H, 1H), 4.31 (d, J = 17.3
Hz, 1H), 4.27 (d, J = 14.2 Hz, 1H), 4.14 (d, J = 14.2 Hz, 1H).

Compound 120. 'H-NMR (500 MHz, DMSO-dg) 5 8.99 (s, 1H), 8.03 (d, J =
8.8 Hz, 2H), 7.96 (d, J = 3.3 Hz, 1H), 7.84 (d, J = 3.3 Hz, 1H), 7.77 (d, J = 8.8
Hz, 2H), 7.65 (s, 1H), 7.47 (m, 2H), 4.38 (d, J = 17.6 Hz, 1H), 4.28 (d, J = 17.6
Hz, 1H), 4.27 (d, J = 14.3 Hz, 1H), 4.13 (d, J = 14.3 Hz, 1H).

Compound 123. 'H-NMR (500 MHz, DMSO-dg) & 8.99 (s, 1H), 7.84 (s, 1H),
7.74 (d, J = 8.4 Hz, 2H), 7.66 (dd, J = 8.5, 4.6 Hz, 1H), 7.54 (d, J = 8.4 Hz,



(1004A; 170 mg, 0.65 mmol), potassium acetate (170 mg, 1.70 mmol),

and [PdC12(dppf)]CH2CI2 (50 mg, 0.05 mmol) in 1,4-dioxane (10 mL)
WQR6PAHEmed and refilled with argon three times. The reacR&TPA9AE24771

was stirred at 100 C (oil bath) for 1'8%hours. After cooling down, the

zrgxtil_rmm,o@uﬁcsiafﬂ%g{ﬁom@) @ndéfuﬁemszst_t;rﬂul@h)a @ze;:llitq@,agi = 17.5
e filtrate w oncentrated In vacuo and the resi al material was
Hioroh beS Tt Ao A S e i e i2ers to

afford compound 1004B (300 mg, 91 % vyield). Step 2 A solution of

compound 1004B (60 mg, 0.10 mmol), 3-bromoimidazo[1,2- a]pyridine
CRURI0A S #¥mol), BntACRA @@@B@@)z&ﬁg‘%@ﬂn@ﬁw, 3.83-

3CN d i ium ca te (0.6 mL,.0.6,mmol
3%% I@ég;ﬂ%é{" ﬁ?’xﬁ%ﬁ’a@l eg’c%@hise ’;r]\d: r%ﬁe Zw#%@r?oﬁ’nf e"J11= 8 Hz,
itihes 4 a-Hed futj GHpiXtdte (aash)irred at 90 C (oil bath) for 17 hours.

After cooling, the mixture was diluted in EtOAc (20 mL) and filtered
through a Celite pad. The filtrate was concentrated in vacuo and the

Cremigiealndaterial wad PINIFEMO/A0 6D ETHBROTIUSROQROANE7 7.498 (d,
115 by preparative TLC (10% MeOH in CH2CI2) to afford compound
Jl’B(ng 3, ild), 74.92 bl T ReAdlawitd) camfBolinds (Werdlde garéd7a87 (m,

4pgserieddn & 3ppiElesd 001, 1002, 1003, or 1004. Table 1000
Compound’ $druoturs secs. X51 z 6+iawz, VS Obztfd, nFiw 110 417.1

416.13 [+H]+ t~

Compound 155. 'H NMR (500 MHz, CDsOD) §8.84 (dd, J = 1.89, 4.1 Hz,
1H); 8.43 (dd, J = 1.58, 8.2 Hz, 1H); 7.99 (dd, J = 1.58, 8.2 Hz; 1H); 7.85 (m,
3H); 7.8 (dd, J = 1.26 Hz, 6.94 Hz, 1H); 7.75 (m, 3H), 7.70 (dd, J = 7.25 Hz,
0.95 Hz, 1H); 7.59 (dd, J = 4.73 Hz, 7.57 Hz, 1H); 7.58 (dd, J = 4.4Hz, 8.2Hz,
1H); 7.51 (dd, J = 2.5 Hz, 7.8 Hz, 1H); 7.40 (m, 1H); 4.54 (d, J=17.0 Hz, 1H);
4.48 (d, J = 17.0 Hz, 1H); 4.48 (d, J = 14.5 Hz, 1H); 4.32 (1H, d, J = 14.5 Hz,
1H).

Example 1005:

R Y er > R Y NHzHel
o)

1005A 1005B

General procedure for example 1005

Compound 1005A was treated with one equivalent of hexamethylene
tetraamine in chloroform or other suitable solvent for about 5 hours. The
product was collected by filtration and then treated with HCI in ethanol for one
day to three days. The solid was then collected by filtration to give compound
1005B.



rl 111 ~ 415.13 417.1 [M+H]+ ~a 112 430.14 431.1 B [M+H]+ 113 M+H]
416.13 [M417.1 +H]+ A 114 416.13 417.1 [M+H]+ A 115 432.12 433.2 A
WOHPITES 434.12 435.2 A [M+H]+ WO 2006/019768 PCT/US2005/024771
PCTtUS2005/024771 116 118 417'#> [d 9 r~ ~]+ A lip 423.2 1422.14
EtEbhA=fi186 422.08 [fFI]+ A 121 451.1 450.09 [M+H]+ D 122 0. 447.2
446.14 [M+H]J+ A 123 466.08 [M467.3 +H]+ A

am ]

— — A Y
Br [ NH»-HCI
(0] 0

1006A 10068

i-Benzofuran-2-yl-2-bromo-ethanone (100824, 3.0g, 12,55 mmol),
hexamethylene tetraamine (1.24 g, 13.80 mmol), and Nal (350 mg) were
stirred in CHCI; (40 mL) for five hours. The solid was collected by filtration
and dried under vacuum. The solid was then suspended in eihanol (30 mL)
and HCI (conc, 368% in water,10 mL) was added. The solution was stirred at
25 °C for 4 d. The solid was collected by filiration and washed by ethanol,
dried under vacuum to give compound 10088 (3.05 g, contained NH,CI).

Example 1007

Step 1 Step 2
—_— —_—
_SEM N-SEM
NH N N=
N=( N= Y
Br Br NHBOC

(o]
1007A 10078 1007C

Step 1

To a flame dried flask was added 2-bromo-1H-benzimidazole (1007A, 2.94 g,
14.92 mmol), anhydrous THF (75 mL), and NaH (95%, 490 mg, 19.4 mmol).
The solution was stirred at 25 °C for 45 minutes; SEMCI (3.17 mL, 17.9 mmol)
was added. The solution was stirred at 25 °C for 2.5 hours. Water (50 mL)
and EtOAc (100 mL) were added. The aqueous layer was separated and
extracted with EtOAc (100 mL) once. The organic layers were combined and
concentrated under vacuum. The product was purified by SGC
(Hexane/EtOAc: 3:1) to give compound 1007B (3.6 g, 74%).



124 447.13 [M 448.2 H]+ A 125 484.3 483.12 [M+H]+ D 126 434.2
433.12 [M+H]+ A WO 2006/019768 PCTtUS2005/024771 117 127
WOQRHYIIEESQyj+ r 123 449.02 460.2 A "F [i~~+H] 129 433.1BCFEUS2005/024771
130 467.06 453.3 C ~~_ [C~i+EZ]+12*31 449.09 450.2 132 468.3 467.08
SivrBE]+ AN Fj 133+ ;_F 483.12 484.3A [M+H] O N O 134

To a flame dried ilask was added compound 10078 (1.427 g, 4.35 mmol) and
anhydrous ethyl ether/THF (2:1, 15 mL). The soluiion was cocled io -78°C.
n-Butyllithium (1.6 M, 0.46 mL, 0.73 mmol) was added and siirred ai -78 °C for
30 minuies. In another flamed dried pear shaped flask was added N-(ieri-
butoxycarbonyl)glycine-N'-methoxy-N'-methylamide (242 mg, 4.35 mmol) and
anhydrous THF (2 mL). Isopropyl magnesium chloride (2 M, 2.5 mL, 5.0
mrmol) was added at 0 °C. The solution was stirred at 0 °C for 5 minutes and
was added into the compound 1003C solution via cannula ai -78 °C. The
solution was then gradually warmed up io -20 °C and stirred between -20 °C
and 10 °C for 4 hours. Saturated NH,4CI solution was added and the aqueous
solution was exiracted with EtOAc (50 mL) three times. The organic phases
were combined and concentrated. The product was purified by SGC
(Hexane/EtOAc: 3:1) to give compound 1007C (1.0 g, 57%).

The following compounds were prepared as described in Example 1. 14,
1005, 1006, and/or 1007.

Table 1001
Compound # Structure Exact Mass | Mass Obsvd | Ki (nM)
380.1
177 379.10 M+H]? A
380.1
178 379.10 [M+HT* A

179 Q 380.1
9 3 F 379.10 (M+HT D




x f451.11 [M 452.2 H]+ Ao~ 01 F 135 452.2 .-- F 451.11 [M+H]+ A

D~H O 1F 136 449.09 [M+H]+ n/a O H O WO 2006/019768
WERTeOB6M5/024771 118 107 af"oy ~f~ 1 383~.83~ .1 GET{UR005/024771

~0~ 440.13 [6+~+i~]+ ~'~ 1404 1.22~~3C 14 481248211400

[CWH]+ 141 432.1 433.2 + D, [M+4] 14343214332 A 144°339]1 340

[M+H]&C 145 B39.1340 [M+H]+ A 146 419.4 [MA20.2,5H]+ A 147
42148 TM422.2| +H]+ ]2 51§)8 421.44 [M 328.9H]+ A [M‘j:_ AT B

o

181 Q - 297.1
i}g: % F 396.07 [AHT A

182 g L et g
A5

183 QN 330.1
NK\N i} ) 372.11 [M+HT* A
OJ\N 0

Proton NMR Spectral Data for Selected Compounds in Table 1003.

Compound 181. 'H-NMR (500 MHz, DMSO-dg) 6 11.3 (s, 1H), 9.34 (s, 1H),
8.18 (d, J = 8.5 Hz, 1H), 8.12 (d, J = 7.6 Hz, 1H), 7.67 (m, 1H), 7.61 (m, 1H),
7.50 (m, 3H), 4.65 (d, J = 14.3 Hz, 1H), 4.44 (d, J = 17.3 Hz, 1H), 4.38 (d, J =
17.3 Hz, 1H), 4.34 (d, J = 14.3 Hz, 1H).

Example 1008

OCH

3 ~ ,O\ _ OCH3

s T
\B’

CO2CH3 | CO,CH3
Br
1008A 1008B 1008C

Compound 1008A (20g, 81.61 mmol), 1008B (13.36 mL, 97.93 mmol),
Pd(dppf)Cl2 (1.0g, 1.36 mmol), dioxane (350 mL), water (50 mL), and Cs,COs



149 454.45 [M455.3 H]+ A WO 2006/019768 PCTtUS2005/024771 119
150 ~,~ 4.66.46 I' 61 [I+H + A 151 4 34.14 435.2[?A+H]+ uJ 152 434.14

WOQ2MGOT6)]+ C 153 466.14 467.3[R,gi+H]+ C 154 435.11 2EEAFA0M4771
C 155 466.14 467.3[S.A+H]+ A 158%35.11 436.1 [M+H]+ A 157 466.14

(20T BIMaE oD -whtd \Fido8 466114 467 S HEkhAuldd{ QirodedSRr 16
hgué%g? J?&é?%é%ﬁ&%é Slgll\ijd w'?lals\w@ﬁicoﬂfeg by filtration. The soluiion was
conceniraied and purified by SGC (Hexane/EiOAc, 10:1) to give 1008C

(12.1g, 50%).

The following compounds were prepared as described in Examples 14 and
1008,

Table 1002

Cempeound i Struciure Exact Mass | Mass Obsvd | Ki (nivi)

184 %\)Ijma 35192 | 352.1 [M+H]* A
oiN ©

185 E{ 369.11 | 370.1 [M+H]* A
,e D ’O‘cn,

5 430.2 [M+HT*

186 by | 42903 432.2 A
" [M-+Na]*




160 0 472.10 473.3[M+H]+ A N/ O kf O WO 2006/019768
PCTtUS2005/024771 120 it31 a 417.12 418.2[6+ +H]+ 1A1A HN\F 162
WO YAGNITEP 440.2[@1+S]+ C FN O H 163 466.14 457.3DKBGHS0§/024771
0 N- N, 164 0 405.12 406.2[El+H]+ B’ NFK(0 P _ 466.14 467.3[M+H]+ A
SHMNAIE POCR 166 455.44 456.3 [M+H]+ n/a 464.15 465.3 [M+H]+ A 167

D~N'p OH N 516.18 517.1 [M+H]+ C

10092E 1002D

Step1
Compound 1002A (1.18g, 3.36mmol) and pyridine hydrochloride (2.33g,

20.17 mmol) were added into a 20 mL microwave reactor tube and reacted at

200 °C for 1 hour. After cooling down, the solid was dissolved in DMF and
purified by C18 chromatography (CHsCN/water 5% to 90%, with 0.1%
HCO2H) to give compound 1009B (0.87 g, 77%).

Step 2

Compound 1009B (0.75 g, 2.22 mmol) was dissolved in DMF (12 mL).
SEMCI (0.48 mL, 2.44 mmol) and DIPEA (0.775 mL, 4.44 mmol) were added
and the solution was stirred at 25 °C for 4 hours. DMF was removed under
vacuum and the product was purified by SGC (Hexane/EtOAc: 3:1 to 1:1) to
give compound 1009C (0.81 g, 78%).

Step 3

Compo‘und 1009C was resolved on Chiralcel OD column by using Hexane
and 2-propanol as mobile phase. The first peak was collected and
concentrated to give compound 1009D.



168 O~NH ~ 169 N 1 478.16 479.3 [M+H]+ A NHN o NH 170 516.18
517.3 [M+H]+ n/a o~!00) B 466.46 467.3 [M+H]+ 171 N D ry WO
WOHE/01I7868 PCTtUS2005/024771 121 17;?~~ ~ x:.05.:'06 £§FB390024771
~]+ X73 466.46 467.3 [@?1+]+ F &N D j 74 462.12 433.1 [P+a+H]+
S145466.05467.1 (D -H) D 176 430.14 431.2 [M+FI]+ Proton NMR

Spectral Data for Selected Compounds in Ta le 100Q., Compound 111.
CATRANRS §§)\§% §s§’i§‘? T A g nB (S mg, 0.257

mmol), and CSQCDQ, (140 mg, 0.428 mimol) were slnred in DMF (2 mL) ai 0 °C
for 2 hours, then ai 25 °C for overnight. Waier (5 mL) was added and ihe
agueous soluiion was exiracted with EIOAc (10 mL) three times. The organic
phases were combined and concenirated. The product was purified by SGC
(Hexane/EtQAc: 3:1) to give compound 1002E (81 mg).

Examiple 1010

Step 1

Compound 1010A (1.03g, 1.88 mmol), (BOC).O (493 mg, 2.26 mmol), and
Cs2COs3 (741 mg, 2.26 mmol) were stirred overnight in CHCI; (20 mL). Water
was added. The aqueous layer was exiracted with EtOAc (8x50 mL). The
combined organic layers were concentrated and purified by SGC
(Hexane/EtOAc 5% to 90%) to give compound 1010B (1.01 g, 83%).

Step 2
To a dry flask was added compound 1010B (500 mg, 0.77 mmol) and 4-

pyridyl boronic acid (190 mg, 1.55 mmol). The flask was vacuumed and



6.0 Hz, 2H), 7.92 (d, J = 8.7 Hz, 2H), 7.79 (d, J = 8.7 Hz, 2H), 7.76 (d, J =
6.0 Hz, 2H), 7.65 (m, 1 H), 7.48 (m, 2H), 4.40 (d, J = 17.3 H, 1 H), 4.31
WQRHIWTE Hz, 1 H), 4.27 (d, J = 14.2 Hz, 1 H), 4.14 (d, J = RGBY§2005/024771
H). Compound 120. 1H-NMR (500 MRz, DMSO-ds) 88.99 (s, 1H), 8.03
regﬂi;ag Tgiﬁj&%ﬁ%g%m@ﬁ@ {%ﬁgég(-. 9&@@;}%@((2s§m%q,@.méaaﬂmtmﬁ%® I_:?dd@d
. ,J = 0. Z. £ , , . m, ) & = . Z,

a ﬁy%ﬁ@. 84dby @fi@%@ﬁgﬁ%ﬁ?@ﬁ%d 8! ﬁ{!é j—ﬁé@ﬁ)@l\%f(dm}% The
soldid i ZvdsHiifrempeunl 123 (diHENMIR (500 & HauRM SOHES) &SR Sdown,
1H), 7.84 6.5' 1H), 7.74 (d, J = 8.4 Hz, 2@%7.66 (dd, J\Z%%%} 4 %H;, LH).,
CHaEAN] 192 Bile)yagy ARG 788 Belel e iR Y 5Yrgign. " The
a%jé&,(sna%) w58 BEHarBigh4dh okirakicd ackHith F0LE 201MD. The
z,1H),4.29(d,J=14.2 Hz, 1 H),4.109d, J = %ﬁZﬁ!ﬁ 1n) Corgpound
orgggio FOINNAR [Eed KANDBRRAE sancRBikisH A PEHUCRYFS purified

byEG 3 (-HOR/(MEBHINADHE 2051 88 o gkl dofpelirb=ig e, 1 H),
7.46-7.48 (m, 3H), 7.75 (s, 1 H). Compound 143. 1H NMR (400 MHz,
CDCI3) 84.21-4.50 (m, 4H), 7.498 (d, J=0.8 Hz, 1 H), 7.52 (d, J = 0.4

Sidg.d H), 7.73-7.76 (m, 3H), 7.76-7.87 (m, 4H), 8.60 (d, J = 6 Hz, 2H).
Compound 155. 1H NMR (500 MHz, CD3GD) 88.84 (dd, J =1,89, 4.1

Cerppaupg é%‘%@@@%@rﬁésmsz%?m? 75)@%%@% o ,jﬁ.z?wzmu and

Hé(di (;(Zi\ﬁﬁr(mi,oﬁﬁe,@rfﬂg, vﬂra‘slaa@é&%%@étfﬂmdds\%rﬁ@ﬁﬁm 351PC7. WeOH

,J=7.25Hz, 0.95Hz,1H);7.59 ,J=4.73. Hz, 7.57 Hz, 1 H); .
wassdhan, ﬁeﬂlﬂ%@, ansl i the @'09?%‘21? dFS ﬁ%j HYNes ACHpRT 719 give
cdffipdun 400l (38 Ay HZE L o cbhidod i OG0, 1 H); 4.48 (d, J =
14.5 Hz, 1 H); 4.32 (1L H, d, J = 14.5 Hz, 1 H). Example 1005:

The following compounds were prepared as described in Examples 14 and
1009 o 1010.

Table 1003

Exact Mass
Mass Obsvd

Compound #

Structure Ki (nM)

187 % - 337.11 338.1 B
N &j ) [M+H]+
A

338.1

188 3 [M+H]*
t@ 337.11 360.1 A
o, o > [M+Nal*
338.2
189 3 [M+H]*
- Q:@\ 337.11 360.2 A
o 0 [M+Nal*

190 438.2
437.16 " A
0 i%%@ﬂ«@“‘“ [V+H]




R Br R'NH,-HCI O O 10054 1005E General procedure for example

1005 Compound 1005A was treated with one equivalent of
Woelttiiene tetraamine in chloroform or other suitable soRfeHUfgP05/024771

about 5 hours. The product was colt¥cted by filtration and then treated

with HCI in ethanol for one day to three days. The solid was then

collected by filtration to give compound [LO0O5B. WO 2006/019768
PCTtUS2005/024771 qﬁ%@(ﬁoil ION 4\,(0 V ~ "BrIr~=NH2-Hey 00
1008AL006B |1-Benzpilian2-yh2-bromo-gihanene (100625.3.0g, 12.55,
mmol), hecamethylen€ tetraaigine (1.94 g, 13.80 mmol) [kdliial (850

irred-in CH A0 tal-)-for five-ho he solid was-collected

by filtration and dried under vacuum. The solid was then suspended in
ethat®E (30 mlt) and HCH{c¢wne, 36% injwa 5 L0ml- wad@dlded. The
solution was stirred at for 4 d. The|solid was coleclégbijTiltrdtion
and washed by ethanol, drfed under va¢uum to give compound 100615

(3.05 g, contained NH4CI). Example 1007 Step 1~ QNSEM St NH
N-SEM

193 5~ . 431.1
0 i& J\%)@ 1046 | o A
HC

194 0 J::K%@ 43045 431.1 4

AV [H+H]*
1es &mng) 554.20 [gﬁ'ﬂ} B

[M+H]*

196 E:%@L? 492.16 493.1 A

197 . 493.1
E}/@( /3 492.16 s A

198 Sﬁ\:@wl 389.14 [ﬁng+0|-'|1]+ A

199 . 356.1
E{ »CQ 355.10 [V+H]* C

200 E&j/ 554.20 [:ns+5ﬁ1]+ B

\
A




N=~ N=-< Br Br NHBOC O 1007A 1007B 1007C Step 1 To a flame
dried flask was added 2-bromo-1 H-benzimidazole (1007A, 2.94 g, 14.92
WOoRMSIP1&HIydrous THE (75 mL), and NaH (95%, 490 mg, 19 BGRHAH05/024771

The solution was stirred at 25 C for'4% minutes; SEMCI (3.17mL, 17.9
mmol) was added. The solution was stirred at 25 C for 2.5 hours. Water

(50 mL) and EtOAc (100 mi-) yere added. [The aqueous layer was
separated any_extracted with iEtOAc (100 mil-) once. The organic layers
2Rdre|combin a%ﬁg@mcentr edayades vapuuit GThBipreduct vas -
purified by SGE ane/EtOAc: 3:1) to give compound 10078 (3.6 g,
74%). WO Z006/019768 PCTHIS2005/024471 124 Step 2 To
dried| flask was added compoupd "1007E (1,427 g, 4.35 mmol) @and
sghydrous etyl ether/THF (2:1, 15 mL). The solution was cooled to
-78C| n-Butytfithi 6 M, 0.46 #%-0%3 m@Biwb E¥4addd ahd stifred
at -78 C for ep. In anqgther flamed ¢ried pear shaped flask was
added i~-(tefi-"hlitoxycarhonyl)glycine-N'-methaxy-N'-methylanfide (949
mg, 4.35 mmol) and anhydrous THE (2 mL)). Isopropyl magnesgium
orjde (2 M2.5 mL, 5.0 mmpl) was added at O 0. The solutign was

ifred at 0 Cf§ rtItes and waB7atifled intd@feZfivivdd]ind L003E
solutjon via ula at &78 C. The solution was then gradually warmed
Up 10[-20 C and stirred between -20 0 and 10 C for 4 hours. Sgturated
NH4CI solutipgwvas added and the aqueous solution was extracted with
ZHOAc (50 mbjf three times. The OgNiGPhasesen o [Mi+H]* A

s"‘z : Dﬂl
205 = go 355.1 356 [M+H]* A
oa
206 07 400.99 402 [M+H]* c
207 ) \E ; 480.99 | 482 [M+HT' D
£
208 g 572.19 573 [M+H]* B
OO
8

209 g 510.17 511 [M+H]* A




were combined and concentrated. The product was purified by SOC

(HexanelEtOAc: 3:1) to give compound 10070 (1.0 g, 57%). The following
WQAMHBIITEE were prepared as described in Example 1, 14. 1B05Y$985/024771

and/or 1007. Table 1001 Compoun&?ﬁ Structure Exact Mass Mass Obsvd

179 +\ 0 379.10.389.1D [M+H] N,\ K O NJO WO 2006/019768
RETIUS2005/02477 125 i-sRf 181 r§,~~r,, f F 8~"8.0Y ~1?7,~ ~H~+ t~,
I~ 18~ ryes ~ 3.0 (W+K + E a p i4ZEBINYN 3450 [BEHET ON ti A
c{'t6'Fu I~+ Proton ;AR Spectral Data for Selected Compounds in Table
1003. Compound 781. 1 H-NMR (500 MHZ, DMSO-d6) 3 11.3{(s, 1 H),

o-24 Q 19" S o a

Ri(AM) T77 3 9.@380.% ATI78 037910 [M380.1H+ AONO +

V=S A Y 1 — Q [ 1l 411\ Q1 v 2 30 W | L
O34 (S H); B8 18Ac, I=8-5z 1t H), 812 (s F="-6 Hz -t H); 767 (m;
1H),7.61(m,$§§\

211 %5 407.43 40% [M+HT* A

212 Q "o 355.1 356 [M+H]* c

213 O}/EQ

go 355.1 356 [iMi+H]* A

214 )%g 41502 | 416.418 [M+H] | A

215 }{?\

go 467.05 | 468.470 [M+H]* A

216 518.2 519 [M+H]* c

217 480.1 481 [M+H]* A




7.50 (m, 3H), 4.65 (d, J = 14.3 Hz, 1 H), 4.44 (d, J = 17.3 Hz, 1 H), 4.38

(d,J= 17.3Hz,1H),4.34 (d, J = 14.3 Hz, 1 H). Example 1008 OCH3 \g
W@RHENS + O grO ~r CO2CH3 | C02CH3 Br 1008A 1008E°¢B(382005/024771
Compound 1008A (20g, 81.61 mmdf? 10088 (13.36 mL, 97.93 mmol),
Pd(dppf)C12 (1-09,.36 mmol)| dioxane (350 mL), water (50 mL), and
Cs2QO3 WO 2 19768 PCJTtUS2005/024771 126 (22.5g, 163 mmol)
liverd stirred a OQ (oil bath) under nitrggen for 13 hours. After
sppling, the sqfid \%Oremoved by filtration. [The solution was

concentrated and payjfied by SGC @ﬁ%x‘%ne Etoﬁ@?) 18+ give 10080
(12.1g, 80%). The fetlowing conpounds wefe prepared as desgribed in
Examples 14 ang—1008. Table|1002 Compgund 0 Structure Exact Chase
lass Obevd Ell {njtq) 184 ~"y 361.12 352.1|[P,4+H]+ A O N O 185

FaVWa¥al 11

369-11-370- 1 M+ H}F A 186 4302 i+ H1+ P =429:03 4322 ATfvi+Naj+

2i¢ ; g 409.14 £10 [M+H]" A
220 %\&:@H 411.18 412 [M+H]* A
221 S{;&Q 531.19 532 [M+H]* B
N (O/O
l )
222 S:\&f;‘ai 485.1 | 486.488 [M+HI" A
223 %&Q(@ 446.14 447 [M+H]* A
224 %é 465.21 466 [M+H]* | C
225 %C&Qé} 558.09 | 559.561 [M+H]* A
226 ﬁfﬂlﬁ% 487.04 | 488.490 [M+H]* | A
221 . R 591.11 | 5021 [W+H* | B
o 0 °/\©N/NJ
228

lllll \ 519.1 | 520.1 [M+H]* C
0,0

229 E\&l\ 528.1 529.4 [M+H]* B
O




WO 2006/019768 PCTtUS2005/024771 127 E"rnpE~ 100G a taH ~\

| OGH3 Step' OH Ste ~p2 N HH SEM 1009A 100911 1009C Step 3
WQ 20pg/919768 3ti~, g\ 1\ OH HttNe /Il HN-1'0 g N "a SEM BENVSE009R4771
100911 Stepl Compound 1009A (i 189 3.38mmol) and pyridine
hydrochloride (2. 33@ 20.17 mmol) were added into a 20 mL mjcrowave
reactpr tube and feacted at 200 C for 1 hour. After cooling down, the
solidjwas dissd ietd |Q DMF and purified by|C18 chromatography
Z@HICN/watef 5% 10 90%, with 0.144 HCOPH) igg }\gﬂ _Sefrpound 10098
(0.87|g, 77%). Stef.2 Compouhd 1 09B (0.75 g, 2.22 mmol) was
dissglved in DMI%( 2 mL). SEMCI (0.48 ml., 2.44 mmol) and DIPEA

(0.775 mL, 4.44 /mmol) were added and the solution was stirregd at 25 C
for 4 hours. DME was-removed under vaculim and the productiwas
purified by SGC ﬁt{@@ne/EtOAc 3:1to 1:1)to

(A .
oy / % 45916 460 [Mi+HT C

o,
232 g 421.14 422 [M+H]" A

233 é g 471.08 472.474 [M+H]* C

234 )&g 415.02 | 416.418 [M+H]* A

| A

i60 429.03 430.432 [M+H]* A

236 466.16 467 [M+H]" A




give compound 1009C (0.81 g, 78%). Step 3 Compound 1009C was

resolved on Chiralcel OD column by using Hexane and 2-propanol as
WOorgBHE18MeEse. The first peak was collected and concentratedfoXive005/024771
compound 1009D. WO 2006/019768PCTtUS2005/024771 128 Step 4
Compound 10020 (100mg. 0.214 mmol), 1-bromo-2-butyne (34 mg,
0.257 mmpl}, and Cs2CO3 (140 mg, 0.428)mmol) were stirred in DMF (2
i) at 0 C 2 hours, then at 25 C for overnight. Water (5 mL) was
added and the? Qmsf’salution yas axracteciii Biord (10 mL) fhree
timeg. The gigani ases wefe combined jand concentrated. The
product was purified by SGG—{Hexane/EtOAe:-3:1)to-give-compound——|
5002E (81'mg). Example 1010(Br Br O OH|Step 11 OBOO Stegp 2 I, V
#2110 06 ) HNK HIN O N O_014N"{-O #18.8I[i-8# SEM @/a
SEVA 1010A46% 0C Step B! 7-41

239 % 9
o~ 42342
A &Q 424.2 [M+H]* A
N

o




915 off

H/IN ™

~N1/ O~IN O SEM 1010D Step 1 Compound 1010A

(2.03g, 1.88 mmol), (BOC)20 (493 mg, 2.26 mmol), and Cs2CO3 (741
WOR0e187/mol) were stirred overnight in CHC13 (20 mL). W&eF/ (pa805/024771
added. The aqueous layer was ext ted with EtOAC (3x50 mL). The
combined organic layers were concentrated and purlfled by SGC

(Havan
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356.2 [M+H]"

355.10

ad m-ctan-2Aa ad - im
ReGi J‘LC'J Z-WaS-eHSSotvea-tHi

243

g&j"“&

409.14

410.2 [M+H]*

244

423.12

424.1 [M+H]*

n/a

245

435.16

436.2 [M+H]*

n/a

246

)

469.14

470.3 [M+HT*

n/a

Proton NMR Spectral Data for Selected Compounds in Table 1003.

Compound 198. 'H-NMR (400 MHz, DMSO-dg) § 9.22 (s, 1H), 7.64 (m,2H).
7.43 (m, 4H), 7.22 (t, J = 2.2 Hz, 1H), 7.16 (dd, J = 9.6, 1.2 Hz, 1H). 4.82 (d, J
= 2.0 Hz, 2H), 4.16 (m, 4H), 3.33 (s, 3H).



was then removed and the product was dried under vacuum to give
compound 10100 (315 mg, 75% from compound 10106). The following

WQAMHBIITEE were prepared as described in Examples 14 andP4H3505/024771
1010. Table 1003 Compound # strddfure Exact Mass Ki (nM) Mass

CORRYELET 8338 I'H3FM L IMailkHB BRED BB 33:1LIMOLE A & 5 Hz,
C " [M+Na]+ 338.2 189 337.11£+ J4'A" [M+NaJ* 190 437.16 [M438.2

2HN7a%8 Bl WoDbddiol568-pE il ShbosiautEr ¢ 3865 F121 bik 4492 (d, J
=426 16 A 1192 07 49208 7= CiaP3ara (il 1 = Y430HS8 [e)HE 71 (g, J

= 13.6 Hz, 1H) 3.34 (s, 3H).

Compound 213, 'H NMR (500 Hz, CDsOD) & 4.11 (d, J = 15Hz, 1H), 4.27
(d, J = 15Hz,1H), 4.29 (d, J = 17Hz, 1H), 4.38 (d, J = 17Hz, 1H), 6.84-6.89
(m,2H), 7.16-7.21 (m,2H), 7.56-7.80 (m, 1H), 7.71-7.76 (m,2H)

Compound 212. 'H NMR (500 Hz, CDsOD) & 0.36-0.40 (m,2H), 0.61-0.68
(m, 2H), 1.25-1.35 (m,1H), 3.91 (d, J = 7Hz, 2H), 4.14 (d, J = 15Hz,1H), 4.30
(d, J = 15Hz,1H), 4.34 (d, J = 17Hz,1H), 4.43 (d, J = 17Hz,1H), 7.01-7.05
(m,2H), 7.17-7.23 (m,2H), 7.65-7.62 (m,1H), 7.72-7.77 (m,2H)

Compound 232. H NMR (500 Hz, CD30D) & 1.13 (t, J = 8Hz, 3H), 2.21-
2.27 (m, 2H), 4.15 (d, J = 14Hz,1H), 4.31 (d, J = 14Hz, 1H), 4.36 (d, J = 17Hz,
1H), 4.45 (d, J = 17Hz,1H), 4.79 (1, J = 2Hz, 2H), 7.04-7.14 (m, 2H), 7.16-7.25
(m,2H), 7.64-7.79 (m, 3H).

Compound 233. 'H NMR (500 Hz, CDsOD) §7.678 (d, J = 8.5Hz, 1H);
7.455 (d, J = 4.1Hz, 1H), 7.817 (d, J = 4.1Hz, 1H); 7.099 (s, 1H); 7.052 (dd, J
= 2.207, 6.305Hz, 1H); 4.515 (d, J = 17.3 Hz, 1H), 4.450 (d, J = 17.3 Hz, 1H);
4.065 (d, J = 14.5 Hz, 1H); 3.89 (s, 3H); 3.87(d, J = 14.5 Hz, 1H); 3.85 (m,
1H); 2.46 (m. 2H); 2.09 (m, 1H)1.89 (m, 1H); 1.76 (m, 1H); 1.67(m, 1H); 1.54
(m, 1H); 1.32 (m, 1H).

Compound 239. 'H NMR (500 Hz, DMSO-dg) §4.11 (d, J = 15 Hz, 1H),
4.27 (d, J =15 Hz,1H), 4.29 (d, Jd = 17 Hz, 1H), 4.38 (d, J = 17 Hz, 1H), 6.84-
6.89 (m,2H), 7.16-7.21 (m,2H), 7.56-7.60 (m, 1H), 7.71-7.76 (m,2H)

Compound 243. 'H-NMR (500 MHz, CDsOD) § 8.53 (s, 1H), 7.67 (dd, J =
8.5, 5 Hz, 2H), 7.46 (d, J = 8 Hz, 1H), 7.27 (t, J = 8.5 Hz, 2H), 7.15 (m, 2H),
4.31 9d, J = 17.0 Hz, 1H), 4.22 (d, J = 17 Hz, 1H), 4.13 (d, J = 14.2 Hz, 1H),



194 430.16 431.1 A M 195 554.20 P555.1 +H]* B 196 ~rly 492.16
[M493.1 +H]* A 197 Q 492.16 493.1 [M+H]* A 198 389.14 [M390.1 +H *
WQOOHIEE3 10 358.1+ C [M+H] 200 554.20 M+HJ B [M+H]PUEEIS2005/024771
2006/019768 PCTtUS2005/02477113#31 ~9 200 EH141 3.V A&.2[I'VI
4.b8lga 21262 45B:A 51497 Slkerad] 1 A-620 34 10H],3H03. 2R F ] A22 (m),
204 462,16 433. Li+g§£A 20 355_.1 %3@ [1|\/|+H]* A 206 400.99 402
?ﬁlllﬂl!H]*S z, 1H).

TR €9 HG 307 2adbTdP 485

Examiple 1011

To a solution of compound 10914 (100mg) in DMF (5 mL) was added m-
chlorobenzoyl peroxide (MCPBA, 100mg). The solution was stirred overnight
at 25 °C. The product was purified by C18 reverse phase chromatography
(CHsCN/water 5% to 90%, with 0.1% HCO-H) to give gompound 10118 (73

mg).

The following compounds were prepared as described in Examples 1010 and
1011.




208 572.19 573 [M+H]* B 209 1 510.17 511 [M+H]* A WO 2006/019768
PCTtUS2005/024771 132 210 "x 455.16 460 [L'i+H] tr 211 ~~ 40r.1

WORMGHHIMPK 855.1 356 [i+H]+ 0 0\ rro 21 ~ N o 855.E 8561 GEH2005/024771
HD 214Nrl 415.02 416.418 [M+H]+® HO 0 215 467.05 468.470 [M+H]+

TeolESEoa~ ~ /0 216 518.2 519 [M+H]+ C 217 480.1 481 [M+H]+ A ~0 a
WQ 2006/019768 PCTHUS2005/024771 i
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Example 1012.
(o] (0]
H step 1 NO;, ote NH —~0 X tep 3
_ p2 1 al step
Wl e, L W T e
OH OH Br OH =/ R
1012A 1012B 1012C 1012D 1012E

l step 4

Q o}
R, N
N step 5
HN{ @Rz -~ Ri{N /\
Pua \ =R,
O H

1012G 1012F

In step 1, Compound 1012A was treated with nitromethane and KOBu in a
mixture of THF and -BuOH for 2 to 12 h. Alternatively, compound 1012A was
treated with nitromethane and TBAF in a suitable solvent such as THF for 2 to

12 h. Compound 1012B was purified by silica gel chromatography.

In step 2, Compound 1012B was treated with Pd/C in a suitable solvent such
as methanol, in a Parr shaker under Hy atmosphere. After filtering off the

catalyst and concentration of solvent, the product was used without further

purification.

In step 3, the benzyl bromide (compound 1012D) was mixed with compound
1012C, DIPEA, and DMF. The solution was stirred at 0 ‘C to room
temperature for 12 to 24 hours. The product was either removed by filtration

or purified by silica gel chromatography.



NOTJIL+1~]+E) 21 ~~452.1 453 p* ~p 21 409.14 410 [iii+H]+ c~ ~t

~e 220 0 411.16 412 [iii+H]} A 221 531.19 532 [~li+H]+ B 222 485.1
WQRHBEH TR +H]+ A 223 446.14 447 [M+H]+ A 224 465.21 AFSIVHSAQ95024771

225 558.09 559.561 [M+H]+ A 226'487.04 488.490 [M+H]+ A 227 0a”

In58fed 10 XbinMuht+iB 1288 929. 1r52(:4 IMHHPCC 229 5281520 4 suiiable
(é +H]+ B WO 2006 19768 CTtU82005/024771 134 ate?" ﬁl%ﬁ%
M550 23008 HEHPTAZ1D33 47t 08 VBRI AATFE was

purified by silica gel Chromatography.

In step 5, compound T012F was reacied with potassium cyanide and
ammonium carbonaie in an appropriaiz alcohol and water solution, at 50 °C to
90 °C, for 5 to 48 hours. After cooling, waler was added and compound
1012G was collecied by filtration.

Example 1013.

H KOiBu NO.
Bocmo—g( + —NO, och B°°N/\:>_(-
F/BUOH OH
© THF 10138 MeOH OH OCH,

1013A 1013C Br  1013D

CHCl, l DIPEA

BocN o
N@\ KCN/(NH,).CO, Boc POCICelte oy
HN EtOH/H,0
A o OCH, 5 CHZCI,,
1013F

1013G OCH; ‘ 1013E OCH,

Compound 1013B: To a solution of THF (15 mL) and t-BuOH (15 mL) was
added compound 1013A (1.2 g, 5.6 mmol) and nitromethane (0.61 mL, 11.2
mmol) followed by addition of KO'Bu (0.63 g, 5.6 mmol). The reaction mixture
was stirred at room temperature for 2 h. The reaction mixture was adjusted to
pH 6 using HOAc. The reaction mixture was diluted with EtOAc (30 mL), and
was extracted with brine. The aqueous layer was extracted with EtOAc (30
mL x 2) The combined organic layers were washed with brine, dried, and
concentrated to dryness. The crude material was purified via PTLC (25%
EtOAc/Hexanes) to give 1.24 g (81%) of compound 1013B.

Compound 1013C: Compound 1013B (1.24 g, 4.5 mmol) was treated with
Pd/C in methanol in a Parr shaker under Hy atmosphere (50 psi) overnight.
After filtering off the catalyst and concentration of solvent, compound 1013C

(1.1 g, 99%) was used without further purification.



f\r234 a~1a415.02 416.418 [M+H]+ A HO 235 oa N a 429.03 430.432
[M+H]+ A \t ~Co 236 466.16 467 [M+H]+ A 0 ~q WO 2006/019768
WET0836/05/024771 135 Iry™, 4KF N ) 0, 431.4 432.2 [R i FHH/RS3E/024771
238 413.2 [M+H]+ aa/a 4171.111 &lcgw/~~0423.1V ow|Q 424.2
[R9I+H]+ A 0 WO 2006/019768 PCTtUS2005/024771 136 423.12 424.2
H~ti+H] 240 lla, 432.16 433.3 [Rt+Kr 9, 241
Campom]‘xd 1013E: éompound [I‘Mﬂ@(&? (1.02 g, 4.2 mmol) was dissolved in
dichloromeihane (30 mL) ai 0 °C. Compound 10120 (1.13 g, 4.2 mmol) and
DIPEA (0.73 mL, 4.2 mmol) were added and ihe reaction was stirred at 0 °C
and slowly warmed up 1o rt overnight. The reaction mixiure was washed with
HCI (1N, 50 mL) and brine (50 mL). The organic layer was dried and
concentrated io diyness. The crude material was purified via PTLC (50%

EtOAc/Hexanes) to give 0.88 g (54%) of compound 1012E.

Compound 1013F: Compound 1013E (0.88 g, 2.25 mmol) was dissolved in
methylene chloride (30 mL). PCC (1.22 g, 5.63 mmol) and Celite (1.22 g)
were added and the reaction mixiure was stirred at 25 °C overnight. The solid
was filtered off and the resuliing solution was concentrated and purified via
sgc (20% EtOAc/Hexanes) to give 0.62 g (71%) of compound 1013F.

Compound 1013G: Compound 1013F (1.01 g, 2.6 mmol), KCN (0.25 g, 3.9
mmol), and (NH4).CO; (0.75 g, 7.8 mmol) were suspended in a mixture of
NHs in Methanol (7 N, 10 mL) and water (10 mL). The solution was stirred at
90 °C overnight. After cooling, water (20 mL) was added. The solid was
filtered and washed with water three times. The solid was dried under
vacuum to give compound 1013G (0.86 g, 72%).



242 03'55.10 355.2 [i~fi+H]+ A 243°_409.14 410.2 [ii+H]+ Al O O 244
423.12 424.1 [M+H]+ n/a ~'a Il 245 435.16 436.2 [M+H]+ n/a 0 0 246
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Compounds in Table 1003. Compddfd 198. 'H-NMR (400 MHz,

O6$9.22 (s, 1H), 7.64 (M,2H). 7.43 (m, 4H), 7.22 (t, J = 2.2 Hz,
1 H), 7.16 (dd, J = 9.6, 1.2 Hz, 1 H). 4.82 (d, J = 2.0 Hz, 2H), 4.16 (m,
4H), 3.33 (s, 3H). WO 2006/019768 PCTtUS2005/024771 137
Compound 2 3. 1H-N 1R (4 z, DID%IS!0-d5) 6 7.63 (del, J = 8.6,
5.6 Hz, 2H), 7.43 (d, J = 8.4 m, 4H), 4.80 (d, J = 0.8 Hz, 1
H), 4.39 (d, J = 17.6 Hz, 1H), .6 Hz, 1H), 4.13 (d, J =
13.6 Hz, 1H), 3.71 (d, J =13. H) 3.34 (s, 3H). Compound 213. 1H
NMR (500 Hz, CD30D) 8 4.1 (¢f},] = 15Hz, 1H), 4.27 (d, J = 15Hz,1 H),
4.29 (d, J = 17Hz, 1H), 4.38 (d, Ji 17Hz, 1H), 6.84-6.89 (m,2H),

7.16-7.21 (m,2H), 7.56-7.60 (m, 1 EIf; 7.71-7.76 (m,2H) Compound 219.
1H leé}(pz (500 Hz, CD30D) 8 0.36-0. 40 (m,2H), 0.61-0.68%

step 2 step 3
HN \R, HN \FL
HN

10140 1014D

N t
O H step 4 1014B *
HN—l(

Step 1.

Compound 1014A was stirred with 2 to 20 equivalents of hydrogen chloride in
methanol for 5 to 48 hours. The solvent was removed and the compound
1014B could be used without further purification.

Step 2.

Compound 1014B was treated with carboxylic anhydride and DIPEA to give
compound 1014C which was purified by silica gel chromatography.

Step 3.

Compound 1014B was coupled with sulphonyl chloride compound to give

compound 1014D, which was purified by silica gel chromatography.



(m, 2H), 1.25-1.35 (m,1 H), 3.91 (d, J = 7Hz, 2H), 4.14 (d, J = 15Hz,1 H),
4.30 (d,J=15Hz,1H), 4.34 (d, J = 17Hz,1H), 4.43 (d, J = 17Hz,1H),
WG 2996019368, 2H), 7.17-7.23 (m,2H), 7.65-7.69 (m,1H), 7.72-PCAT[PA09F§24771
Compound 232. 1H NMR (500 Hz, 530D) 8 1.13 (t, J = 8Hz, 3H), 2.21-
<@g 4 (m, 2H), 4.15 (d, J = 14Hz,1 H), 4.31 (d, J = 14Hz, 1 H), 4.36 (d, J =
17Hz, 1 H),4.45(d,J=17Hz,1 H), 4.79 (t, J = 2Hz, 2H), 7.04-7.14 (m,
2H), 7.16-7.25 (m,2H), 7.64-7.79 (m, 3H). Compound 233. 1H NMR (500
CHRERWDREE7 bk JsoBidbzvih) caiddid cdmpolitz, untir 7r8ddctive
(d,J=4.1Hz, 1 H),7.099 (s, 1 H); 7.05 (%éj ‘i?z: 2.&07, 6.3058—12, 1 Hg
amgiggtioR, 9ongiioNs 1o give sseReUd (4R | AeRpkeEY, Fampound
1l el iba@ 8%t S ulabidzibarbbhillzadoH; 3588 (o0 gildQorhdbund
(m.2H); 2.09(m, 1 H)1.89 (m, 1 H); 1.76 (m, 1 H); %.67(m, 1H);1.54
198, iiesyamPyilieERn it § 9 aRINBABEY Hz, DMSO-ds)
64.11 (d, J=15Hz, 1H), 4.27(d,J=15Hz,1H),4.29(d,J=17Hz, 1
H), 4.38 (d, J =17 Hz, 1 H), 6.84- 6.89 (m,2H), 7.16-7.21 (m,2H),
SieB&-7.60 (m, 1 H), 7.71-7.76 (m,2H) Compound 243. 1H-NMR (500
MHz, CD30D) 88.53 (s, 1H), 7.67 (dd, J = 8.5, 5 Hz, 2H), 7.46 (d,J =8

Hz, 1 H), 7.27 (t, J = 8.5 Hz, 2H), 7.15 (m, 2H), 4.319d, J = 17 1 .
Cenmpppadd g4 Wﬁi,"%ﬁt;e&i.f@t’(a'??(z%’%&?i%q%?ﬁ‘?e}iw%ﬁ?éo%%@zé%9“’@
c LIRPOOSMRATRIEN 8 L AGifdIby Slidahinil Hhyoma8addagin 5.5 Ha,

2H), 3.35 9m, 2H), 1.22 (m, 1 H), 0.57 (d, J =8 Ha, 1 H), 0.33 (d, J=5
Ha, 1 H). EaEimple 11011 O' NiO H ON'~O



H 1011A 10118 To a solution of compound 1011 (100mg) in DKAF (5

ml-) was added m- chlorobenzoyl peroxide (MCPBA, 100mg). The
WQaNidhNeds stirred overnight at 25 C. The product was purifREerB{pE99g024771

reverse phase chromatography (Cllﬁé‘CNilwater 5% to 90%, with 0.1%
ERrRAR)iwigive compound 1011E (73 mg). The following compounds

were prepared as described in Examples 1010 and 1011. WO

2006/019768 PCTtUS2005/024771 139 T,?bl 100 C ~rYpolun s 't c$G

r=scr'E"F=1,, I'hlc$~ Ob~vAL(SSi) 247 4-32.12 q .1 [Gu+~~F~~"

ExampF 1012. O O H step PJOa % RO step 9O OH OH E OH
~Rz 1012A 1012B 10120 1012D H31XE OQH R,~/"Pd\ Step 5
HN-',i'Rz - R~~H \/ FI3~0 O f -Rz7-&H° :
H
015A Br
HCI/dioxane g :

0 O
/ 0.5
N sozcx N o
1015H
N@\ DIPEA, DMF HN 11, DIPERDNFICHLC, N
’ HN
b 0 OCH, 0 o) OCH,

//J\ 1015B //l\

N
g E{ O H 1015D

1015C y =C=0 DIPEA
Q= TR T T
CN
10141 DIPEA o _,(

" o Q NaCNBH, \ o
e 0
j;N o OCH, \)b\ H//lN\ °
o H HN OCH, o N
1015E g H 1015G
1015F

Compound 10153: Compound 1015A(0.86 g) was suspended in methanol
(10 mL) and HCI (4M in dioxane, 10 mL) was added. The solution was stirred
at 25 °C for 3 hours. Solvent was removed and the material was dried under
vacuum to give compound 1015B (0.74 g, 99%).

Compound 1015C: Compound 1015B (40 mg, 0.11 mmol) and benzoic acid
anhydride (25 mg, 0.11 mmol) were dissolved in DMF (1 mL). DIPEA (0.06
mL, 0.33 mmol) was added and the reaction mixture was stirred at room
temperature overnight. Solvent was removed and the crude material was
purified via sgc (5% NHz*MeOH/CH:Clp) to give 3.7 mg (7%) of compound
1015C.

Compound 1015D: Compound 1015B (40 mg, 0.11 mmol) and compound
1015H (30 mg, 0.11 mmol) were dissolved in DMF (1 mL). DIPEA (0.25 mL,
1.4 mmol) was added and the reaction mixture was stirred at room



1012G 1012F In step 1, Compound 1012A was treated with nitromethane
and KOtBu in a mixture of THE and t-BuOH for 2 to 12 h. Alternatively,

WQAMHBIITES1012A was treated with nitromethane and TBAF R{A/&5Re{51824771
solvent such as THE for 2to 12 h. E‘ampound 10128 was purified by

refilictaateonaigararbhiltfleR2: GomposncaHal Bk wasdieatedamith was
Pd/C in a suitable solvent such as methanol,.in a_ Parr shaker.

under H2

Pt pire RO AfRTYeril Ul P Hatdn) st A Eoncertiation Br Shivaiteound
1dpgmroduct was used without further purification. In step 3, the benzyl

bromide (compound 1012D) was mixed with compound 1012C, DIPEA,

and DMF. The solution was stirred at 0 C to room temperature for 12 to
Cehpeurs Thesrodasiwas aideroesmVaE0 mditmtianmanpyriéiad eympound

silica gel chromatog(gaphy. WO 2006/019768,PCTtUSZOOﬁ:)gZéyé 1420
10} 2héB-02¢ 0Pl dimd 1B ES RedisealRy PR §cBle N Saifafdne:
o.éslvfrﬂgn%ﬁcm;{ﬁg d&%ﬁ%@f@@i@aﬂ@ﬁ@%}é@dﬂ hgi%@ﬁ@%ﬂ% J%ﬂ:l%g waL0 °C

purified by silica gel chromatography. In step 5, compoyn - Was .
OVREHE- WRRINE s‘é’%%f%%\(@@%@{ H’?‘ﬁrﬁﬁ#ﬁ@iﬁ@%@jﬂ@%%'“e via sge

riaecHpoiMIENdY alee SOBIHMD (39 bctimBB hdas E46 hours.

(Sth%!rngoﬁing, water was added anm&pfund 10192E was collected by

filtration. E2zar pls 1013. 0 /~ ,H KOiBU J~ rNOz Pd/C {-~ /-NHz 1

Coffa6ilihd BohisE: (ComidundBrEBE/(4eanBACHE-Hirhot) @6 cyclobutanone

THF1iBVOH OH MeOH OH 1013A 10138 1013C Br 1013D CHzClz . .
(OfAppgplL) were siirred in methy?ene C%Fon(?e (Jf mq_). Titanium

tetraisopropoxide (0.045 mL, 0.15 mmol) was added followed by addition of
DIPEA (0.027 mL, 0.16 mmol). The reaction mixture was slirred ai room
temperature for 2 h. Then, NaCNBHs (41 mg, 0.65 mmol) was added and the
mixture was stirred at rt overnight. The solvent was removed. The crude
material was purified via PTLC (10% NHaeMeOH/CH:Cl,) to give 3.1 mg (6%)
of compound 1015F.

Compound 1015G: Compound 1015B (80 mg, 0.24 mmol) and ethyl
isocyanate (0.018 mL, 0.24 mmol) were dissolved in DMF (1 mL). DIPEA
(0.17 mL, 0.97 mmol) was added and the reaction mixture was stirred at room
temperature overnight. Solvent was removed and the crude material was
purified via sgc (9% NHz*MeOH/CH:Clz) to give 11 mg (11%) of compound
1015G.

The following compounds were prepared as described in Examples 1012 to
1015.



BocN O N\ KCN!(NHa)zGOa BocN O PCCIGelite BocN 0 Hjt 0 | OCHy
EiOH1Hz0 "~',~ffN CHzClz I~'J_T~N H O OH 013E 1013E OCHz
WQ 280301318$1a Compound 1013B: To a solution of THE (15 mE{A$2005/024771

t-BuOH (15 mL) was added compoﬁ‘ﬁd 1013A (1.2 g, 5.6 mmol) and

nitromethane (0.61 mL, 11.2 mmol) followed by addition of KOtBu (0.63
Table 46808-6 mmol). The reaction mixture was stirred at room temperature for 2

h. The reaction mixture was adjusted to pH 6 using HOAc. The reaction

mlxture was diluted with EtOAc (30 mL), and was extracted with brine.

Comg HEeQUS fayer was extractad with EtOAT (B0 ML X 2) T e comoined
organic layers wakegEsred with Briag: dieas and oreéieatsd ¢ K (nivi)
dryness:Thecrude materiat-was purifred-via PTEC25%

g Ac/Hexanes) to gie 1.24 g 81%%of comppund 10138. Comppund
1013C: Compoundi0238 (1.24 g, £8HiFol) Was Hekiiwhil pa/c in ©
methanol in a Parr siaker undef H2 atmosphere (50 psi) overnight. After
filtering off the catalystand congentration of sojvent, compound 1313C
2491 g, 99%) was useg-without erth%L@$catwn. 19768
PCTtUS2005/0247 41 Compound 1 Cor%%@'ﬁi 30 (1.02 g@
4.2 mmoljwas dissolved in dichloromethane (30 ml) at 0 C_Compound
31(1.13¢9,4.. ol) and DIPEA (0.73 mL, 4.2 mmol) were added
the repction w irred at  C 4ad.spwly wadnedi (it overnigh®
The reactipn mixture Was washed with HCI (1 N, 50 mL) and bring (50
nTE) T e grgaayc ldyer wWas drie-andconcent{ated to dryness:THre
crude matgri pulifieayfa PTLC (50%
251 LA
o o 421.09 4223 [Mi+HT* A
}/NH
(o]
“S'P
HG™ S
&)\oﬁﬂ,
252 SL{ 438.14 | A437.4[M+HT"
=0 b0
253 oo *
by 429.2 430.1[M+H] B
Fag! e
254 "3 | 534.14 535.1[M+H]* B
oy
?\,,0
A e
255 § 5 “* | 528,17 529.3[M+H]* B
Tato
256 U SR 548.17 549.3[M+H]* A
N
257 ; W{&@ 499.15 500.3[M+H]* B




EtOAc/Hexanes) to give 0.88 g (54%) of compound 1013E. Compound

1013F: Compound 1013E (0.38 g, 2.25 mmol) was dissolved in
WOorREteENES hloride (30 mL). PCC (1.22 g, 5.63 mmol) and C&fid&/EP9¢)24771

were added and the reaction mixturt(vas stirred at 25 C overnight. The

solid was filtered off and the resulting solution was concentrated and

purified via sgc (90% EtOAc/Hexanes) to give 0.62 g (71%) of compound

T0I3F. Conjpound; 013G Comppund I013F (101 g, 2.6 mmol), KCN

(@25 g, 3.9 mggkl—)!i),‘za dJH4)2CC3 (0.75.9, 7.8 mmol) were suspeded
in a mixture|of HBMﬁ‘bI 7 Nd ﬁ%) and v%lt%’\%kvﬁgeﬁ) The &

solution was stirred at_90 C overnight. After cooling, water (20 mL) Was

added. The sodk\if;l%zé? filtered and washed with water three times. The
seld was dijed’tin Qﬁyum tojgive_compound 1013G (0.86 g, 72%).
WO 2006/019768 PCTtUS2005/0R47%8%4%% E-M 194Dé MW&&N O HNA
iR, OH 10141 JJstepl~aN Rz HN OA N IN|O step 2 step 3 HN O~

—R—N-G-0HNO

/ N
2en C%fg 39001 | 391.i[HieH]" A

Qboy
261 0 e 402.13 403.2[Mi+HT* A

262 C\gﬁé’\@

y 220.11 201, 1[Mi+H]* A
Qda
263 G e | 20213 403.1[Ni+HT* A
264 % 433.11 434.1[M+H]" A
™ v % :
265 " Q{i = | 582,02 585.1[M+H]* A
o% e
W
266 S 504.11 505.1[M+H]* A
267 o oL 462.19 463.1[M+H]* B

268 Q:CLOM

~3 400.17 401.1[M+H]* A




1014C 0O H H 1014D O H step 10146 step 5Rs 0 R"HN4 N NO ?~~GR
OO0 OHH 1014E 1014F Step 1. Compound 1014A was stirred with

WO 2YeBI1&Hdivalents of hydrogen chloride in methanol for 5 toR4A8TAG3AE5/024771
The solvent was removed and the (,léﬁnpound 10148 could be used
without further purification. Step 2. Compound 1014B was treated with

carboxylic anhyd/ e and DIPEA to give compound 1014C which \vas
purified by, S|I|ca gg! ;«i?atogr aphy. Step 3. Gompound 1014B wgs
‘Toupled with suipk toride compb&ri®to give dhilidiwid]ji014D, B
which was| purified by silica gel ghromatography. WO 2006/019768
PCTtUS2005/024771 14’2 Step 4_Compound!{1014E was reacted with

gpmpound 1014 tLyer un itha
suitable elgctrophitgand a base togb\% ‘E) pomd %%@?%lch \as =

purified by silica gel chromatography. Step 5.

carbonyl compé Lénd under reductlve amlnatlon conditions to give

0
271 Qﬁéﬁ@yc«,

532.12 533.3[Mi+H]" 5
Rowost
212 3@ - 412.21 413.2[M+H]" C
- &0
273 gf& 441.24 442.1[Ni+HT* C
oo
Hy Q m
274 O%(& | 541.29 542 3[M+H]* c

275 O{i 426.23 427.2[M+HJ* C

276 %&m%

o 358.16 359.1[M+H]" C

217 , 458.22 459.1[M+H]*




Compound 1014 was reacted with isocyanate compound and DIPEA to

give compound 1014F, which was purified by silica gel chromatography.
WaesonIeM819768 PCTtUS2005/024771 144 E~~sirf p "E OPSTAR2RPE024771

O N5 1D oGH, 01-N 1015A 5p 1HCl/dioxane $~ 1 a a l/fff'~J \\ HN
P&iars Ve dNbL 0EGE #iCELRIREA CO MU HIn T8WM:Gl QDENH

i- DIPEANDMFtCHzClzJ NNO,HNIr3 HNOOCH3 O 1015BON

OCH3 1015D O H 1015C DMF N=G=0O DIPEA 0 (FKsC TO/Q CN THE Il

COMEAI08341 Y] RNQENBHENBD,0D) §8.221 (m, 1H); 8.433 (d, J =
8.6 Hz, 1H); 8.357 (s, 1H); 8.072 (m, 4H); 7.622 (m, 1H); 7.545 (m, 1H); 7.476
(m, 1H); 7.362 (m, 1H); 4.522 (d, J = 17 Hz, 1H); 4.510 (d, J = 14.5 Hz, 1H);
4.425 (d, J = 17 Hz, 1H), 4.350 (d, J = 14.5 Hz, 1H).

Example 1016.
=z
| @
Ny
NN NaN(GHO), 'Sy ~~¢ | o Hol
s Br > S NJL H
CH,CN O H EtOH
1016A 1016B 0

Compound 1016E: Compound 1016A (500 mg, 1.77 mmol) was suspended
in CHsCN (5 mL) followed by addition of NaN(CHO), (202 mg, 2.12 mmol).
The reaction mixture was stirred at rt for 30 min before warmed up to 70 °C
and stirred for 2 h. Solid was collected by suction filtration and washed with
acetonitrile to give 1016B (380 mg, 78%) as brown solid.

Compound 1016C: Compound 1016B (380 mg, 1.38 mmol) was stirred with
HCI (36% aq., 1 mL) and EtOH (10 mL) at rt for 2 days. It was then heated to
60 °C for 2 hr. Solvent was removed and it was dried under vacuum to give
1016C (345 mg, 98%). The material was used without further purification.

The following compounds were prepared as described in Example 1016,

Example 2 and Example 8.



NOpNO NNNON~I\ HN O OOCH3NI-\HNOHHNp OCH3H
OO0 1015E a 'H 1015G 1015F Compound 1015B: Compound
WQ 2808419788 g) was suspended in methanol (10 ml-) and HCPERUPR005/024771
dioxane, 10 ml-) was added. The séfttion was stirred at 25 C for 3 hours.
TSelxenras removed and the material was dried under vacuum to give
compound 1015B (0.74 g, 99%). Compound 10150: Compound 1015B
(40 mg, 0.11 mmol) and benzoic acid anhydride (25 mg, 0.11 mmol)

—weregigsptvegHnBM-mb)BIREA{6-66— M- 633 mmoeh-wasqdded
CORP WS daction miguesbasstirrell Bmsniitmppibue Qlsenight. 1 (ni)
Soelvert-was-removed-and-the-erude-materalwas—purfiedwasge{5%
N eOH/CH2CI2) ta diye 3.7 mg (7%) of compound 10150.
Compound 105D: Corppgiind 10158 (48243 0.11 dBieiéid-ddompound A
1015H (30 mg|, 0.11 mmol} were dissolved in DMF|(1 mL). DIPEA {0.25
mL, L.Zmmol and the[Teaction mixture€ was strred at foom

was addfé'
W172006/019768 PC%Q 2005/024771 145 temperatyr erpight.
Solvent was removed he crude ma@f a%vas p 'e%@fﬁ%% 5% ©
FNH3MeOH/QH2CI2) to dive 2.2 mg (3%) of compound 10130,
280 4202 | 421.9[M+HT A
281 434,19 435.2[M+HT A

Proton NMR Speciral Data for Selected Compounds in Table 10086.

Compound 278.

H NIVIR (500 Hz, CDsOD) § 8.503 (d, J = 4.73 Hz, 1H);

7.84 (m, 2H); 7.67 (d, J = 3.8 Hz, 1H); 7.56 (dd, J = 4.4 Hz, 8.5 Hz, 1H); 7.50
(dd, J = 2.5 Hz,7.8 Hz, 1H); 7.38 (m, 1H); 7.33 (d, J = 4.1 Hz, 2H); 7.3 (m,
1H); 4.52 (d, J = 17 Hz, 1H); 4.45 (d, J = 17 Hz, 1H); 4.43 (d, J = 14.2 Hz,

1H); 4.28 (d, J = 14.2 Hz, 1H).




Compound 1015E: Compound 1015E (40 mg, 0.11 mmol) and compound
10151 (0.024 mL, 0.22 mmol) were dissolved in DMiF (1 mL). K2CO3 (46
WOr060 36 mol) was added and the reaction mixture was stif€d/HbYYFI24771
overnight. Solvent was removed ant’the crude material was purified via
EcamRY4 biHf30MeOH/CH2CI2) to give 2.6 mg (5%) of compound WISE.

Compound 1015F: Compound 1015E (46 mg, 0.13 mmol) and
cyclobutanone (0.2 mL) were stirred in methylene chloride (1 mL).
Titanium tetraisopropoglide (0.045 mL, 0.15 mmol) Was/a'Qtféd followed

by addition gf DIPEATO.W2Y mL, 0.16,mm@l). The f&€tiorfkture was o
stirr)aﬁgzt\w&mh:temeraaturgﬁa@/b e H3 {Msithg,/Q.Gs L}b/cn
was ag@gded and the miRttie wasistirred at't rnightclge solvént was

removed..Jhe crude matefial was pujified via PTLC (10% 1017D
NH3'MeOH/CH2CI2) to give 3.1 mg (6%) of compound 1015F. NH,NH,
Compound 1015G: Compound 1015B (80 mg, 0.24 mmol) and ethyl | gon

isocyanate (0.018 mL, 0.24 mmol) were dissolyed in DMF (1 mL). DIPEA o
(O.L@W s fetided apd the rgagtion mixture was stirred at J\ o
—eehtemperat migkreSolVet wasretnoled and B e, N Nég/
material was pufified via sgc (9% RH3MeOH/CH2C12) REQEET1 mgo
(11%) of compangicd.015G. The followin§'€ompounds were prepared as 1017&
described in ER&gles 1012 to 1015. WO 2006/019768
CYtUS2005/024771 146 Thbls 1005 Compound ruc As rs Es rd [Ass'

PETt /
OIiEZ ﬁfg ri[Mitt) 248, m YY 319.09 380.1 [6ri1+C EJ+ C
HN! N
0=L o\biol
N

1017H

Compound 1017C: Compound 1017A (1.5 g, 8.26 mmol) was dissolved in
dichloromethane (20 mL) and methanol (10 mL) at 0 °C. Compound 1017B
(2.64 g, 10 mmol) and DIPEA (2.9 mL, 16.5 mmol) were added and the
reaction was stirred at 0 °C and slowly warmed up to rt overnight. The
reaction mixture was then heated to 50 °C and stirred for 2 h. The reaction
mixture was washed with brine (50 mL). The organic layer was dried and
concentrated to dryness. The crude material was purified via PTLC (50%
EtOAc/hexanes) to give 0.7g (29%) of compound 1017C.

Compound 1017D: Compound 1017C (200 mg, 0.68 mmol) was stirred in
CH.Cl, (15 mL) at 0 °C followed by addition of compound 10171 (0.5 mL, 2.04
mmol) and TMS-OTf (13 pL, 0.07 mmol). The reaction mixture was stirred at
0 °C to 5 °C for 6 hr before warmed up to rt and stirred overnight. The solvent
was removed and the crude material was purified via PTLC (EtOAc) to give
0.21g (91%) of compound 1017D.



tP 249; 349.49 380.1 GF+H~+ C 250 421.49 422.1 [i{1+K]+ a, \L Q F
~-N 251 HN Q 421.49 422.1 [illi+H]+ L )--NH d~ 252 436.14 437.1
WONGPAY368253 429.2 430.1 [M+H]+ B 254 534.14 535.1 [MPGTH§3005/024771
255 528.17 529.3[M+H]+ B 256 54¥.17 549.3[M+H]+ A 257 499.15

CoRt3lEHIe B EWOGARBIHD 168 PIE THYS 2005024 Titndif (va€ Geafd in =
~ala. Y G L'S X60 9(3[_} ng;.H6cl-+K]* A 661 ~= ~= ~%P2.1:’5 o
S5RIg DDA g Y 2Mhz (0.2 mL, 6.2 mmol) and EIOH (2 mL) ai 60 °C
overnighi. Solvent was removed and gave crude material 1097E (210 mg,

99%) which was used without further purification.

Compound i017F: Compound 1017E (210 mg, 0.62 mmeol) and sthyl
isocyanate (52 pb, 0.74 mmol) were dissolved in CHClx (10 mL). The
reaction mixture was stirred at room temperature overnight. To this mixiure
was added EigN (0.43 mL, 3.1 mmol), DMAP (15 mg, cat.) and p-TsCl (141
mg, 0.74 mmol). The reaction was stirred at ri overnight. Solvent was
removed and the crude material was purified via sgc (10%
NHzcMieOH/CH:Cl) to give 60 mg (25%) of compound 1017F.

Compound 1017G: Compound 1017F (80 mg, 0.15 mmol) was heaied in a
sealed tube with HCI (3 mL, 4N in dioxane) at 65 °C for 48 hr. Solveni was
removed and the crude material was purified via sgc (5% NHzeMeOH/CHCly)
to give 35 mg (66%) of compound 1017G.

Compound 1017H: Compound 1017G (34 mg, 0.1 mmol), KCN (10 mg, 0.15
mmol), and (NH4)2CO3 (30 mg, 0.3 mmol) were suspended in a mixture of
NHz*H.O (1 mL) and ethanol (1mL). The solution was stirred at 90 °C
overnight. Solvent was removed and the crude material was purified via sgc
(10% NH3z*MeOH/CH.CI,) to give 6 mg (15%) of compound 1017H.

The following compounds were prepared as described in Example 1017



'F 262 390.11 391.1 [i+H]* A 263 - e- 402.13 403.1 [M+H]* A r e 264
433.11 434.1 [M+H]* A R 265 ar'. 582.02 585.1 [M+H]* A 266e 504.11
WEMGINE]* A 267 462.19 463.1 [M+H]* B yA N e 268 400PCAA2095/024771

[M+H]* A WO 2006/019768 PCTtU

05/024771 148 270 ~~43ez.19

TABT:2{aby~+H]+ 43 271 532.12 533.3[9A+H]+ q 9 272 412.21
413.2[~~1+H]+ J ~P} 273 441.24 442 1[1h+H]+ C x~"a~ 274 541.29

542.3[M+H]+ C 275 426.23 427.2[M+H]+ C

Cempaung i Siruciure Exact Mass | Mass Obsvd K (nivi)
l{“c\/mos}ﬂ
=82 k% 418.142 419.1[M+HT* B

~Examiple 1018.

Cl

Compound 1018A: Compound 1018A was synthesized following procedures

in Example 1012.

Compound 1018B: Compound 1018A (180 mg, 047 mmol) was stirred in
MeOH (1 mL) at rt. HCI (3 mL, 4N in dioxane) was added and the reaction
mixture was heated to 70 °C overnight. Solvent was evaporated. The crude

material was taken up in water and the solid was collected by suction filtration

to give 1018B (115 mg, 71%).

Example 1019.
o)
— HoN
HN o)
Q HCV/EIOH
N OCH,
N OCH, o
HN
HN 0 />,NH
yNH 4

1019B

DMF/HCI

—

o)
N>\®\OCH3
HN 0
JNH
o

1019C



276 358.16 359.1 [M+H]+ C 2770 458.22 459.1 [M+H]+ B WO

2006/019768 PCTtUS2005/024771 149 proton Pmiilvb SpzOsrz:l O ier
WA 8B rnpoundr in T sib Is 1005. Compound 262. 1H NRF/GE80§924771

CD30D) 6 8.921 (m, 1 H): 8.433 (d, '3 8.6 Hz, 1 H); 8.357 (s, 1 H);

C SRR, )2 2:6220mh duby TR (Mead EVhihdZBetniolidd)ing 309 dmiures

1H); 4.522(d, J = 17 Hz, 1 H); 4.510 (d, J = 14.5 Hz, 1 H); 4.425(d, J =
deppiibed iy Eues8p%d Y2145 Hz, 1 H). Ezamplz- 1016. N Rsr

NaN(GHO)Z NiOHCI || &N-J--HS O CH,CN YH EtOH NH, HGI

10168. O 1016B 1016C Compound NGS Com ound 1016A (500 mq
CammoHRL} T35 SSURBRHN BHSEN (4 WS O atfamicHssPved in

Et HR) 2B 24lmmrag) 399 mmwm Wasstsgshatiidure
for 30 min befor warmed up to /0 C and stirred forﬁﬁ"@ohd was
i

waRMERRAPs(R (Ron PRGN o S YRR FE @eyicel i Ehpas @

ngﬁ-}?@m 4800 eraihrvosrld. Compound 1016C: Compound 1016B
0 mg, 1.38 mmol) was stirred with HCI (36% ag, fr%%@zd EtOH
OGO s, RUBRONEH KR (PSR Hy 55 Hagstiied in

DIfFM@VALLFathd WEs @ird unpeivaramdp #ive ol i &udataimg Sueht was

The material was used without further purification. The followin

9 o
reENBEuN @0 derd e p et MAISHELY W ES@anibiBlifs s Vi2 FTLC (9%
NHzeMieOH/CH2Cly) to give 8 mg (37%) of Compound 1012C.

The following compounds were prepared as described in Example 1012,
1018 and 1019.

Table 1008
Compound # Structure Exact Mass | Mass Obsvd Ki (nv1)
283 m%° 339.06 340.2[M+H]* B
T
284 %° 339.06 340.2[M+H]* D
Xy
NworN
<,
285 > gg 408.14 409.2[M+H]* A
286 0}—3 g‘ o 366.13 367.1[M+H]* A
ne-d




Example 2 and Example 8. WO 2006/019768 PCTtUS2005/024771 150
T bis 100sc Compound S sa c tr~acture ~ ~k 6 -zez Mai-Ws Eaasd r>i

WQSHHRTES 422.08 423.1(M+H) \ 272 ~~ 422.08 423.1 [MII+EGIRS2¢5/024771
420.2 421.1[P~i+Hr A 2811 434.1 4%55.2[Pt+Hr Proton NPR Spectral

DFitc for Se

ected (‘nmlnr)undq in Table 1005 (‘nmpnnnd 278 1 H

NIMIR (500
7o (d, J =
25 Hz,7.8 H
452 (d,J=

Hz, CD3QDRY 6 8.503
3.8 Hz, ; 7.56 (d
z, 1 H)y (m, 1 H

17 Hz, 1

4.45 (d,

J=17Hz,1H

(d, J = 4.73 H;
1, J=4.4Hz, 8
): 7.38%d % = 4

D 2006/019768

5 Hz, 1 H): 7.50 (
.1 #22 Alyid (m
1 4.43 (d, J = 14.2

PCTtUS2005/024

7, 1 H); 7.84 (m, 21H);

id, J =
1H); ¢
Hz, 1
771

H): 4 28 (d,

1—149W,1H) W

151 E,tErnpla 1017'. 10161 Otea ~ ~ ci 0 TF450~\OTMS TMSOTf,
Exam@l@"ﬂ@é@?' ar 10iRPO~,, N-GIOO p N\CI QDIPEA O ; GH CI CH2Cl,

2809 1017D 1017A MaOH 1017C NH2N

Q
NOCHS

0

3

NH

NH
Vs

1020A

Compound 1020A:

procedures described in Example 22.

HCl/Dioxane

HCI ‘HN

H2 DOH

L,
des
N OCH,
o)

Compound 10204 was synthesized following the

Compound 1020B: Compound 10204 (855 mg, 1.86 mmol) was stirred in
MeOH (10 mL) and HCI (10 mL, 4N in dioxane) at rt for 2 hr. Solvent was
removed and the material was dried to give 1020B (735 mg, 99%).

The following compounds were prepared as described in Example 22 and

Example 1020.

Table 1009
Compound # Structure En);a:st Mass Obsvd Ki (nlM)
ﬂg&ﬂi&
288 <07 | as724 | 4ss.3MeHT B
g
289 4 %@"'
=L 387.19 388.1[M+HJ" C




O HGIF-Al--11 H.-g I NI ~\ Cl dixanNON I CI 1) GF4CHzNGO N N OO0
N Cl J1~/"~'V 1016e H 2) OMAP-TSGI O V '~ MA KGNIi(NH4)2G02

WQ 280p01348E EtOOHINH3H,O N'N _HN-~1 O HfN N GI 0 hREEUBR005/024771
1017H Compound 1017C: Compouh§ 1017A (1.5 g, 8.26 mmol) was
dissolved in dichloromethane (20 ml-) and methanol (10 ml-) at O C.

Compound 1017B—(2:64-6:-10-mmol-ane-DIREA(2.9-mL16-5-mmol)

were added and the a%tlon was stirred at 0 ¢ and slowly warmed up to
%ﬁégermght The reaction mixtur¢ was then heated to 50 C and st|rred for

- The reTctlon njugture was wash&dwitis brine GU2E[)FHE organic B
layer was dried and centrated to dryness. The crude material vas
purified via|PTLC (50 EtOAc/hpxanes) to give 0.7g (29%) of co npound

101720 Cabnaed TA17Z0: O ana ol 10170 49NN ol OO oo DG

stirred in CH2CI2 (15]-) at 0 C|followed by afdition of compound
10171 (0.5 mL, 2.04, nimol) and TMS-OTf (13 L, 0.07 mmol). The

Lttion mikture w ) irrgad at 0|C tagiCxfpr 6|hr hefmegiiaryed pp to 1t ¢
and stirred pvernight. %:2 solvent was removed and the crude material

TUOUTLT T O COUl IPUUIIU J.U;; J. \JUIIII~ St eToOTC{Z00 Iy, . 00T |/ WS

was purified via PTLC {EtOAC) tg give
He©
(T
282 Pea 50126 | B02.3[MeH]" 5

293 })‘%

d g° 401.21 402.1[M+HT*
He0
Example 1021
Cl

/@: _Step 1 /@i Step2 )J:©:
- e

1021A 1021B 1021C
l Step 3

o 0
-

1021E 1021D




0.219(91%) of compound 1017D. WO 2006/019768
PCTtUS2005/024771 152 Compound M7E: Compound 1017 (210 mg,
WQ2996hAYIT was heated in a sealed tube with NH2NH2 (0.2 RETA$2005/024771

mmcl) and EtOH (2 ml-) at 60 C ov]e%ight Solvent was removed and
Sgawej crude material 1017E (210 mg, 99%) which was used without

rification. Compound 1017F: ound_ 1017E 0.62
'M%h 0 Y o RIS H B JUGSe e Fsspro-5-
n(éﬂwgmeﬁbe (MeEECtian (MEXQIrg, WESESHNied [Rtueps eimper asure Mﬁ(ﬂ|9M91i1yl

U o e (BRITHE L Y e T RLOGHRT WaSilin Rl The

r@a@iomhﬁ;ﬁgk@m@amnrmom@mrghuh@icm@mmgmp@tmmpurTﬁie@ Y&hction

0% eQH/ 12) to give, 60 5% mpoun
YiTe VBRGSO I BT G 160sh A8, e ) ched with
%gl In'ﬁ1§&@§§lﬁb{lj$rﬂ§ﬂ%ﬂr@%&§“ﬂiéﬁédp émafmo@tr@@fédotcﬂ%uyness
n was removed and the crugde material was la sgc (5%
! W@HE@I‘?}S@HW@ CH%( %‘;‘%Hé&ﬂp n%e % xanes as the
nfé@ﬂ@phadelﬁi@’we%r@mm 10278. (34 mg, 0.1 mmol), KCN (10 mg,
0.15 mmcl), and (NH4)2CO3 (30 mg, 0.3 mmol) were suspended in a

mixture of NH3*H20 (1 mL) and ethanol (1mL). The solution was stirred
Sap®@ C overnight. Solvent was removed and the crude material was

RO P e B g o BEUPRAL cieac B ey ves
piadexpinpée -BO1 TOMEIA004IA 1 9R68IRMEN SRAONEA(ATd d,58.38 1akdol) and
aclzgg/T chloride (0.75 g, 2.5 mmol) in 20 mL of CH.Cl, was added dropwise.
The reaction mixture was stirred for 1 h at -30 °C, then allowed to warm to i
and stirred overnight at ri. The reaction mixture was poured into a mixture of
ice and EtOAc. The organic layer was washed with water, saturated aq
NaHCOs, and water, then dried with NaxSO,4, and concentrated to dryness to
give 1.18 g of Compound 1021C.

Step 3

Sodium hydroxide (58 g, 1.45 mol) was dissolved in water (260 mL) and the
flask was cooled in an ice-water bath. Bromine (19 mL) was added dropwise
to the flask with stirring. The reaction mixture was stirred for 0.5 h after the
addition was complete. The resulting solution was added dropwise to an ice-
water cooled flask containing Compound 1021C (18.5 g, 93.1 mmol). After
the addition was complete, the reaction mixture was allowed to warm to rt and
left stirring overnight. The reaction mixture was heated at 40 °C for 2 h.
NaHSO; (55 g) was added. The reaction mixture was stirred for 1 h. The
resulting material was diluted with 10% aq NaOH and extracted with EtOAc to
remove starting material. The aqueous layer was adjusted to pH 1 and
extracted with additional EtOAc. The organic layer was dried with Nax;SOy,
filtered, and concentrated to dryness to give 12.31 g of 1021D.



Compound tr~setAar~ Ea.~act itfiaze i? Eris Obsvd 'A (r~141) X18.12
419.1(114H)" 8 Ettarmple 1018. O Cl OH O"Cl HCIJtliwane OH N HN
WQRAALHBIN O 1,...Nf H O~--NH 0 1018A 1018B CompourRfTi3#05/024771
Compound 1018A was synthesizedl?ﬁllowing procedures in Example
1012. Compound 10188: Compound 1018A (180 mg, 047 mmol) was
stirred in MeOH (1 ml-) at rt. HCI (3 mL, 4N in dioxane) was added and
SRR feaction mixture was heated to 70 C overnight. Solvent was

DﬁﬁﬁW@éﬁ&ﬂ@qﬁﬁ@%ﬁm@ﬂ@%M@%@% g&ﬂ% maﬁ@;)f?mm@@ﬁ%vqgw g,
collecte ysuctlon Iitration ve %). Xample

2 gD RN A A DAL BT A GOk Bep was
atithed "SRdEN s THE-MEbcH khGE QA0 19B AR A/ sHAI WO room

2006/019768 PCTtUS2005/024771 .
temperaiure. The reaction mixiure was conceniraied io dryness to give 0.52

g of 1021E.

The following compounds were prepared as described in step 1 in Examiple
14 and Example 1021.

Takle 1010
Compound # ; Exact Miass .
Structure Miass Obsvd Ki (niv)
? 0
206 pi N:%;} 404.2
o N .
H cl 403.07 [Mi+H]* A
OCH,
F
? 0
297 i “ﬁ@ 390.2
o°™N -
H cl 389.06 [M+HT* A
OH
F
N 404.1
298 e 403.07 [M+HT* n/a
no-9 =]

Proton NMR Spectral Data for Selected Compounds in Table 1010.

Compound 296. 'H NMR (500 Hz, DMSO-dg) § 3.93 (s, 3H), 4.00 (d, J = 14
Hz, 1H), 4.19 (d, J = 14 Hz, 1H), 4.23 (d, J = 18 Hz,1H), 4.34 (d, J = 18 Hz,
1H), 7.24-7.34 (m, 2H), 7.42 (s, 1H), 7.62-7.73 (m, 3H), 8.92 (s, 1H), 10.95 (s,
1H).

Specific TACE inhibitory activity (Ki values) of some representative

compounds of the present invention are set forth below.



154 Compound 1019?,: Compound 1019t\ was synthesized following
procedures described in Example 1012. Compound 10196: Compound
WQ 2809839768 mg, 0.18 mmol) was dissolved in EtOH (2 mL) aRETAER085424771
mL, ag. 36%) was added and the rdadtion mixture was heated to 70 C
Tawrpsrighti Solvent was removed and gave 1019 as a light yellow solid
(74 mg, 99%). Compound 10190: Compound 1019S' (20 mg, 0.05 mmol)
was stirred in DiIVMF (1 mL) and HCI (cat., 4 H in dioxane) at 120 C

CoerpMoSpivent was removed and th
PTLC (9% HH3oMESHIHEERCI2) to éi\'/g g3
T0T90. The following compounds were prepare
Eriample 1012, 1 and 1019. [Table 1008 Con
Exadfiiflass Mass Ofgsvd Ki (nM) 283 § 389.06 3
339.06 340.2[M+H] 5 4(8.14 409.2[M+H
367.1 [M+H]+ A W. 19768 PCTtUS2005
+76-300FiitFrs
120 4 P
\ /\%F
213 3%\6 0.8
181 Q\% 3.17
Jie
[ \&j
262 ey 4.91
198 g o
- 1.29
ad
143 1.87
219 2.4

rude material was purified via
7%) of Compound

as described in

npound If Structure

40.2[M+H]+ B Y 284\

1]+ A 286 a~'~i 366.13
024771 155 2 2&71S,,.



"r-- E sampls 1020. 60 HCI HH --K 0 HCIlIDioxane 0 HHH H OGH
OCH3f3jNto OHN/NHHQ O V-NH 10208 1020A Compound

WQ 28918 eMmpound 1020k was synthesized following the pro®&dily&3005/024771
described in Example 22. Compouﬁa010205: Compound 1020A (855 mg,

1.86 mmol) was stired in MeOH| (10 mL) and HCI (10 mL, 4N in
dioxane) at rt fpr ﬁﬁr\.};s\olvent was removed and|the material was dried
to gi\@éOZOB 735 L%ﬁﬂhe following compounds were prepared
as described ir Exantple nd |[Exampf€21020. |Table 1009 Compound
# Structure Exact Mass Obsvd Ki (nM) Mass 288 487.24 488.3[M+H]+ B
289 4 387.19 388.1 [M+H]+ C WO 2006/019768 PCTtUS2005/024771
208 1.01
D
122 P2
232 1.0
233 2.35
\_/ }& o
278 > 25
Y
@
139 E 28
25 ~ g 0.43
203 h%\/@r" 0.23




}~ 501.2B 502.3[6 +F~ff ¢ 281 0 40121 402.2[liii+H]4 C 292 >012
502.~[I?7~t~]~ E 293 tr" 'N 6 401.21 402.1 [fl4+H] B Example 1021 O Cl

WG T8tep 20 ' Ol OH O i O/ 1021A 1021B 1021C StepPLIUS2NFN24771
O (.0 Stop 4 HO ' CI 1021E 10210%0 2006/019768
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92 g, 126 mmol) was
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ine, and dried w
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It will be appreciated by those skilled in the art that changes could be

made to the embodiments described above without departing from the broad

inventive concept thereof. It is understood, therefore, that this invention is not

limited fo the particular embodiments disclosed, bui it is intended to cover

modifications that are within the spirit and scope of the invention, as defined

by the appended claims.



Step 2 A flask containing AICI3 (2.55 g, 19.1 mmol), and I_iCl (0.41 g, 9.6 -
mmol) was placed in a -30 C cold bath. A solution of 10218 (1.0 g, 6.38
mmol) and acetyl chloride (0.75 g, 9.5 mmol) in 20 mL of CH2CI2 was '
¥ WORMERE7SBwise. The reaction mixture was stirred for 1 h ab SFIE0A58A4771
’ allowed to warm to rt and stirred o’\%rnight at rt. The reaction mixture
THERRADEE NWEaDhisdie of ice and EtOAc. The organic layer was
washed with water, saturated ag NaHCO3, and water, then dried with
Na2sb4, andi eompensEPiseppirs bYd ge'e. i g of Compound
1021C. Step 3 Sodium hydroxide (58 g, 1.45 mol) was dissolved in water
(260 mL) and the flask Wag coole®| in an ice‘;water bath. Bromine (19 mL)
was added dropwise to the ‘f}askﬁ\ﬂfﬁiﬁg.‘i‘he reaction mixture was
stirred for 0.5 h after the gagdwion cg} plete. The resulting solution
was added dropwise to %ce ter coo eg flask containing Compound
1021C (18.5¢g, 93.1 m%ol).p]After the additid Wa@)complete, the reaction
mixture was allowed to warm to rt and left stirring overnight. The reaction
ORARIETACHESAY CaBREaRIP ST RRAYRIRTY (B8R TIRETRRhathanein:

reaction mixture was stirred for 1 h. The resulting material was diluted

with 10% I—biar_mﬂ(@qgcted with EtOAc to- remove starting
e -

mate eous layer was adjusted to pH 1 and extracted with
additiPrisiseiebied Tlioendigagrolqyeonsisting of i/ ihithaddS0d, vitleired, and

B SR e s WhR RSV eheRaluelihad cas
ap/liqg, saibjndntiskrCdgl( hetbrgeyzigh cvatodiwbraliadend and diyiddky!
bMﬁH]%{%quﬁy(ﬂjégcpwﬁﬁgﬂg rBPn'lW%Smoieties selected from the group

consisting of aryl, heteroaryl, heterocyclyl, cycloalkyl, alkylaryl and aryialkyl,

wherein each of any of the aforementioned alkyl, alkenyl, aryl, heteroaryl,
heterocyclyl, cycloalkyl, alkylaryl and arylalky! groups of T is unsubstituted or
optionally independently substituted with one to four R'® moieties which can
be the same or different, each R'® moiety being independently selected from
the group of R'® moisties below; ‘

U is absent or present, and if prasent U is selected from the group
consisting of a covalent bond, -N(R'}-, -N(R)C(R%)z-, -N(R*)C(O)-, -O-,
N(RY)S(0)z, -NRHCONR')-, and -NRHCESNR-;

V is absent or present, and if present V is selected from the group
consisting of alkyl, aryl, heteroaryl, heterocyclyl and cycloalkyl, said aryl,
heteroaryl, heterocyclyl, cycloalkyl, alkylaryl and arylalkyi being optionally
fused with one or more moieties selected from the group consisting of aryl,
heteroaryl, heterocyclyl, cycloalkyl, alkylaryl and arylalkyl, wherein each of
any of the aforementioned alkyl, aryl, heteroaryl, heterocyclyl and cycloalkyl is
unsubstituted or optionally independently substituted with one to four R
moieties which can be the same or different, each R'® moiety being
independently selected from the group of R' moieties below;



added dropwise. The reaction mixture was stirred overnight at room
temperature. The reaction mixture was concentrated to dryness to give

WQ2996/418768021 E. The following compounds were prepared RCddseingeg24771
in step 1 in Example 14 and Examﬁi’}é 1021. Table 7010 Compound 9

Structug Epashildbpasscii (aN) iMass<rrsykQOIcHN2AON Mdotal
H C1 403.07 [M+H]+ A OOHS HN N 297 H i f | C1 389.06 [M390.2 +H]+

conststngat B 2082)2nibaint, PMGHR e, PRGN NNIRBpUEr i BAE R (0)-,

e TR o6 L s S = b
-3(Q¥4-23 (d, J = 18 Hz,1 H), 4.34 (d, J = 18 Hz, 1 H), 7.24-7.34 (m, 2H),

742 oo d S OB A S § Bl 1 0o st Rl

TAC tory activity (Ki values) ‘'of some representative comp
caheipripeeot dnventrmeroAd! (TR, WERP0GDIRER)-, -N(RYC(O)-,
I\!Fzgl-)tg(%%%o(?-{ ?,4-787(%)2N(R4)-, -N(R*-8(0)g-, -0-,-8-, -C(0)-, -8(0)-, and
-S(0)z-;

nisito3;

R‘I is selected from the group consisting of H, -OR*, halogen, alkyl,
fluoroalkyl, aryl, heteroaryl, heterocyclyl, alkylaryl, alkylheteroaryl and
arylalkyl, wherein each of the alkyl, fluoroalkyl, aryl, heteroaryl, heterocyclyl,

alkylaryl, alkylheteroaryl and arylalkyl groups of R' is unsubstituted or
optionally independently substituted with one to four R*° moieties which can
be the same or different, each R*® moiety being independently selected from
the group of R? moieties below, with the proviso that when Y is present and Y

is N, SorO, then R' is not halogen;

R’is selected from the group consisting of H, —OR*, halogen, alkyl,
fluoroalkyl, aryl, heteroaryl, heterocyclyl, alkylaryl, alkylheteroaryl and
arylalkyl, wherein each of the alkyl, fluoroalkyl, aryl, heteroaryl, heterocyclyl,
alkylaryl, alkylheteroaryl and arylalkyl groups of R’ is unsubstituted or
optionally independently substituted with one to four R*° moieties which can
be the same or different, each RZ° moiety being independently selected from
the group of R* moieties below, with the proviso that when Z is present and Z
is N, S or O, then R? is not halogen;

each R'is the same or different and is independently selected from the
group consisting of H and alkyl;

R"is selected from the group consisting of ~OR*, -N(R4)2, -S(0)-,
-S(O)z-, -N(R4)S(O)2-, -S(0)2N(R?%-, -O(fluoroalkyl), halogen, alkyl, fluoroalkyl,
aryl, heteroaryl, heterocyclyl, cycloalkyl, alkylaryl and arylalkyl, wherein each
of the alkyl, fluoroalkyl, aryl, heteroaryl, heterocyclyl, cycloalkyl, alkylaryl and

arylalkyl groups of F{m is unsubstituted or optionally independently substituted
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with one to four B moiziies which can be the same or different, each F&°

moiety being independenily selsciad from ihe group of R* moieties below;

F{ZO is selected from the group consisiing of halogen, alkyl, fluoroalkyl;

and

R is selected from the group consisting of halogen, alkyl, and
fluoroalkyl.

2. The compound of claim 1, wherein said isomer is a
stereoisomer.
3. The compound of claim 1 wherein T is alkyl or aryl; X is —C(R4)2-;

Y is absent; Z is absent or present; R’ is selected from the group consisting of
H, halogen and alkyl; and if Z is present Z is -O-.

4. The compound of claim 1 wherein T is alkyl or aryl; X is
—C(R4)2-; Y is absent; Z is absent or present, and if present Z is -O-; and RZ is
selected from the group consisting of alkylaryl and alkylheteroaryl.

5. The compound of claim 1 wherein T is alkyl or aryl; X is —N(RA)-; Y

is absent; Z is absent or present; R’ is selected from the group consisting of

H, halogen and alkyl; and if Z is present Z is -O-.

6. The compound of claim 1 wherein X is -CH- or —N(R4)—,

7. The compound of claim 6 wherein X is —CHs-.
8. The compound of claim 6 wherein X is -N(R4)-_

9. The compound of claim 8 wherein R'is H.

10. The compound of claim 1 wherein T is alkyl.

11. The compound of claim 10 wherein T is —CHs.

12. The compound of claim 1 wherein T is aryl and said aryl is
unsubstituted or optionally independently substituted with one to five R™
moieties which can be the same or different, each R'® moiety being
independently selected from the group of R'® moieties.

13. The compound of claim 12 wherein R is halogen.

14. The compound of claim 12 wherein R' is heteroaryl.

15. The compound of claim 12 wherein R is aryl.

16. The compound of claim 1 wherein U selected from the group

consisting of a covalent bond, -N(R4)-, -N(R4)C(O)-, and -N(R4)S(O)2~.
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that changes could be made to the é)%bodiments described above

withoytdepaeting-Hignntaedpsag inventive-aoncepttbetepinitisnd.
understood, therefore, that this invention is not limited tp the particular
embodfinekite gizmpseachol dadniniéndeateizdléd -Mdifications that are

B A (U K o S N Gt

20. The compound of claim 1 wherein V is selected from the group
consisting of aryl, heteroaryl, heterocyclyl and cycloalkyl, said aryl, heisroaryl,
heterocyclyl, and cycloalkyl being optionally fused with one or more moisties
selected from the group consisting of aryl, heteroaryl, heterocyclyl, or
cycloalkyl, wherein each of any of said aryl, heteroaryl, heterocyclyl and
cycloalkyl is unsubstituted or optionally independenily substituted with one to
four R'® moieties which can be the same or different, each R'® moiety being
independently selected from the group of R'® moieties.

21. The compound of claim 1 wherein Y is selected from the group
consisting of a covalent bond, «(C(R%z)n-, -C(0)- and —O-.

22. The compound of claim 21 wherein Y is —O-.

23. The compound of claim 21 wherein Y is =(C(R%).2)n-.

24. The compound of claim 21 wherein Y is —C(Q)-.

25. The compound of claim 21 wherein Y is a covalent bond.

26. The compound of claim 1 wherein R' is selected from the group
consisting of —OR*, H, alkyl, fluoroalkyl, alkylaryl, halogen, and heteroaryl.

27. The compound of claim 26 wherein R’ is H.

28. The compound of claim 26 wherein R is alkylaryl.

29. The compound of claim 26 wherein R’ is alkyl.

30. The compound of claim 26 wherein R’ is fluoroalkyl.

31. The compound of claim 26 wherein R’ is halogen.

32. The compound of claim 26 wherein R' is ~OR*,

33. The compound of claim 32 wherein R*is —CH,C=CCHs.
34. The compound of claim 32 wherein R* is ~CH,C=CCH,0OH.

35. The compound of claim 32 wherein R* is —CH, <|
36. The compound of claim 29 wherein said alkyl is —-CHs.
37. The compound of claim 29 wherein said alkyl is —-CH>CHs.
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THEREFORE, WE CLAIM: I. A compound represented by Formula (I):
WQR200019768~Rt N | R4AN- "x \ 0~ ( Z~Rz or a pharmaceuticallf GEAE34BIE24771

salt, solvate or isomer thereof, whetéfh: X is -C(R4)2- or -N(R4)-; T is

selectgg] fronTiae gimmoeasistingsmiH (withdd=andTy Deinthabsenlen iaken

alkyl, alkenyl, ar \ aryl, heterocyclyl, cycloalkyl, alkylaryl, and

arylalkyl, said-aryl, heterqarylpheterocyclyl, cycloalkyl, alkylaryl and

0goIRRYIWEINg openally’ ed%%%ﬁ@ﬁﬂﬁﬁ@%g@ﬁb’ Qe BOAFIsting

o B Bt
aryl, Imgeroatye hesaipemely cyeloatkyh allndaerhand erylaley/ groupsOtaken

T is unsubstituted.or gptionally independently substituted with one to four
R10 moieties w an pe the same or different, each R10 moiety being

idpdeRanaeni! g qg@&@n@&%&%&mfﬁjﬁs c&his?stmrggof F,

absent or present, and if present U is selected from t oup consisti

orf@CQEALoeTE HY (BAEHNERHRI - MRA) G+ PSH,~<],
-N(R4)S(0)2-, -N(R4)C(O)N(R4)-, and -N(R4)C(S)N(R4)-; V is absent or
presef?: andﬂhﬁr@é’éﬂ@%@%&@& From tiegpiupl cobhsrg\orungn, taken

aryl, heteroary_l,< Mie@clyl and cycloalkyl, said aryl,
/
together form S and R is selected from the group consisting of F,
Cl, OH, ~OCH:C=CCHs —OCH,C=CCH,0H, —~OCHs, and —OCH2~<{,

41. The compound of claim i wherein T, U, and V when taken

together
Cl

WA
form OH and R’ is selected from the group consisting of F, CI, OH,

—OCH;C=CCHs, ~OCH;C=CCH,OH, ~OCHs, and —OCH2~<],

42. The compound of claim 1 wherein T, U, and V when taken

F
together form C and R’ is selected from the group consisting of F,
Cl, OH, ~OCH>C=CCH3s —OCH,C=CCH,OH, —OCHj3, and “OCH2'<]_

43. The compound of claim 1 wherein T, U, and V when taken

N
together form —Q_@ and R? is selected from the group consisting

of F, Cl, OH, -OCH,C=CCHz —OCH,C=CCH,0OH, —OCHjs, and _OCH2‘<],
44. The compound of claim 1 wherein T, U, and V when taken

A
together form /@ and R? is selected from the group consisting of F,

Cl, OH, ~OCH»C=CCHg, —OCH,C=CCH,0H, ~OCH3, and —OCH2~<],



heteroaryl, heterocyclyl, cycloalkyl, alkylaryl and arylalkyl being optionally

fused with one or more moieties selected from the group consisting of
WQRIP/AEEDaryl, heterocyclyl, cycloalkyl, alkylaryl and arylalkyC WHE##024771

each of any of the aforementioned alkyl, aryl, heteroaryl, heterocyclyl

and cyclogikyl isHenshstituted er eptienally.indepertentlysubstituiegn taken

with one to four R7O Mo ties which can be the same or different, each

R10 moiety bein ::&gﬁently selected from the group of R10 moieties

belowa &P 2006/01 Fitld FPORSHRRATFA. 63 thdscabeprdadisisting of F,

present, and if present Y is selected from the group consist@%of a

co@lientiveRil HCENPIn=-Citi=COEMNRAC H(@HC,
NRAOEIN(Ree -SINE 4 IR SENZR-T9 U v S teken
and -S(0)2-; 77 is absent or present, and if present Z is selected from the
grd@pebBiisisting of a covalent bond, -(C(R4)2)n-, -N(R4)-, -C(O)N(R4)-,
-N(R4)C(Q)-, -N(R4)O(O)N(R4)-, -S(0)2N(R4)-, -N(R4)-S(0)2-, -0-,-S-,
-0(0)-, -S(0 d -S(0)2-; nis 1to 3; R1is selected from the group
consisting H,NOR4, halogen, alkyl, fluoroalkyl, aryl, heteroaryl,

hetgragyely!, al ,arylj’ aggrg:)%y%%ﬁe%g%}ﬁyg g%élarﬂgfﬁkﬁgeﬁgfgﬁélfy

aIkyP mjoroalky
and atylalksdarpupset RiCisc osyostituediq, MIO‘I’@@H bendently

substituted with one to four R20 moieties which can be the same or

different, #&ch R3%nGRIBPEENT MaSBERALni) &R tEd Hofnthy giiigs Jeken
R20 moieties be:ll&e proviso that when Y is presentand Y is N,

S abgefheniGiinis n0t dlogeanRRisiselerigddroohitagmopcensisingg of F,
of H, -OR4, halogen, aIkyI
Cl. OH, —~OCH,C=CCHs ~OCH,C=CCH,0H, —OCHs, and —OCH2<{.

48. The compound of claim 30 wherein said fluoroalkyl is —-CH2CF3.

49. The compound of claim 31 wherein said halogen is selected
from the group consisting of —Br, -Cl and -F.

50. The compound of claim 32 wherein R is -CHa.

51. The compound of claim 29 wherein said alkyl is substituted with
one to four R% moieties which can be the same or different, each R%’ moiety
being independently selected from the group of R*® moieties.

52. The compound of claim 51 wherein R* is aryi.

53. The compound of claim 1 wherein Z is selected from the group

consisting of a covalent bond, NRY-, «(CRY2)ar, -C(O)- and —O-.

54. The compound of claim 53 wherein Z is —O-.

55. The compound of claim 53 wherein Z is a covalent bond.
56. The compound of claim 53 wherein Z is -N(R4)-.

57. The compound of claim 53 wherein Z is -C(O)-.

58. The compound of claim 53 wherein R4 is alkyl.

59. The compound of claim 58 wherein said alkyl is —CHs.

RECTIFIED SHEET (RULE 91) ISA/EP



fluoroalkyl, aryl, heteroaryl, heterocyclyl, alkylaryl, alkylheteroaryl and
arylalkyl, wherein each of the alkyl, fluoroalkyl, aryl, heteroaryl,

W 8edd92451, alkylaryl, alkylheteroaryl and arylalkyl groups ofPR%/1£52005/024771
unsubstituted or optionally indepen]géntly substituted with one to four

Rio moiéa@igsl, whifmﬁ@rbd?ﬁdﬂﬁﬁm%mrﬁ@%@ﬁr@ﬁm@%@d@%’fﬁfﬁ‘%e
in enaently selec m the mojet Oow the
TR RRIRG I pFeeNEITES: RINY SV EE I e Thod B

ead:i@ﬂ@rbm'yhe same or different and is mdependently selected from the

o e DB GRS Bt
-O(fluoroﬁﬁyl) haloGEnCemgeLFbed lkjm @Qwh%wndarw #lsybrocyclyl,

cycloalkytaﬁlkylarylﬁc@@%wd%herﬁm saahnaliigaliob aroalkyl,
aryl, heteroaryl, heterocycly cloﬁz;}:]gl alggar | and arylalkyl groups of

R10 is un@fibstituteds SSTBRUTY i %ﬁﬁhﬁtul%ﬂ%‘@alkyl

2006/019658 PCTtUR 00mERAT bf Lifdin wn@ramf@ard%mtgﬂ% -
HC@Q be the same or different, each R3 moiety being independently
selec 2d ffom the group of R30 moieties below; R20 is selected from the

group corfsiisting of Hagorenpaiiyd, dfuciaial R Wbﬁtﬁlﬂﬁl@ﬁ@l@@% from
the groupggonsistingf E%Q&%@Whléﬁﬁj6@%@?&@%&3“&%&%@%@%@9&%

of claim 1, wherein said isomer is a stereoisomer. 3. The compound

claffem {hecgeanrsenaigiingralyBrx-KLenka)2-; v is absent; Z is absent
or presengeRG is selpeteshipamrid@DERIN GoNGIstHathat? it helgaspand

alkyl; andéb_z IS pre?ﬁgtcérhspo%nd of claim 60 wherein R is -CHsa.

70. The compound of claim 60 wherein R* is —CH,C=CCHa.

71. The compound of claim 60 wherein R*is ~CH>C=CCH,0H.
72. The compound of claim 60 wherein R* is —CH; <I

73. The compound of claim 60 wherein said alkyl is —CHs.

74. A compound exhibiting inhibitory activity of a tumor necrosis

factor-alpha-converting enzyme (TACE), tumor necrosis factor-alpha (TNF-a),
matrix metalloproteinases (MMPs), a disintegrin and metalloproteases
(ADAMSs) or any combination thereof, including enantiomers, stereocisomers
and tautomers of said compound, and pharmaceutically acceptable salts or
solvates of said compound, said compound being selected from the
compounds of structures listed below:

Compound Structures
#
1 K SN

RECTIFIED SHEET (RULE 91) ISA/EP



4. The compound of claim 1 wherein T is alkyl or aryl; 'A'is -C(R 4 )2-; | is

absent; Z is absent or present, and if present Zis -0-;and R 2is Y
WQa8ed®®m the group consisting of alkylaryl and aIkyIheteré’é?r];/IU%201’?@24771

compound of claim 1 Whereln Tis a’lﬁgll or aryl; X is -N(R4)-; Y is absent;

Zi from the group consisting of H,
halogen and alkyl; and ifZ is_ Z is -0-. 6. The compound of claim 1
wherein X is -CH2- dif";N ’ : compound of claim 6 wherein X is

-CH2-.8. The c r’Qprhd of clalm 6 wherein X is -N(R4)-. 9. The

co pound of clajm 8 wherein R4 is H| 10. The compound of claim 1
wheretrFis-atkyjb—ti—Thecompound of claim 10 wherein T is -CH3. 12.
The compound df claim 1 wherein T ig aryl and said aryl is unsubstituted
or pptionally indg pen tmﬁtﬁuted with one to five R10 moieties
whiich can be thg s rent, each R1 moiety being independently
selected from the grou of R10 moieties. 13. The compound of claim 12
whierein R10 is Ralogen. 14. The cempound of claim 12 wherein R1D is
heteroaryl. 15. The c pound gj claimm 12 wherein R10 is aryl. 16. The

co pouné of clajm enalrnxllﬁselec ed from the group consisting of a
coyalent bond, -N(R NRIPIC®)-, and -N(R4)S(0)2-. WO
2006/019768 P(Tt 5/024771 1B5 17. The compound of claim 16

whierein U is a covalent bond. 4 18. The compound of claim 16 wherein U
is IN(R )

Q

L
5 o

1 0&\)&@0’“
12 N H’{ . @\
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19. The compound of claim 16 wherein U is -N(R4)C(O)-. 20. The
compound of claim 1 wherein V is selected from the group consisting of

WQIPHEfERSaryl, heterocyclyl and cycloalkyl, said aryl, heterodt/US2005/024771

heterocyclyl, and cycloalkyl being oﬁ?onally fused with one or more
moieties selected from the group consisting of aryl, heteroaryl,

he
he
su
difi
R1

terocyclyl, or
terocygdyl and
bstituted with
ferent, each R
0 moieties. 2]

cycloalkyl, wherein eg
cycloalkyl is unsubs
one [T 0 moig
i mé@lwbeing ep

L. The compound of ¢

th
Th
21
-C

Sting=qf a covalent bo
n 21 wherein Y
(C()na. 24. The ¢

group Consi
e com@pund (
wherein Y is

Th
co
he
co
cl

whierein R4 is -G
R4lis -CH2--Q
17
18
19
20 OMe
ON
HI ', _N
o o]
Enantiomer A
21 OMe
ot O
YUYOUN
HN
Y o)
Enantiomer B

ﬁroaryl. 27. 1

dim 26 whereir]
is fluoroalkyl. 31
The compdund ¢
claim 32 whereir

(0)-. 25. The
compound g
sisting of -OR

COMPOLA aim 21
f qJam=l WheteirPR 1
R4, H, alkyl, fluoroalky

ch of any of said aryl, heteroaryl,
fituted or optionally independently
ties which can be the same or
endently selected from the group of
aim 1 wherein Y is selected from
nd, -(C(R4)2)n-, -C(O)- and -0-. 22.
is -0-. 23. The compound of claim
ompound of claim 21 wherein Y is
wherein Y is a covalent bond. 26.
is selected from the group

|, alkylaryl, halogen, and

[he cqpond of clai
pourié of claim 223 e 1is

RPTsHalkvl. 30. The

mn 26 wherein R1 is H. 28. The
lkylaryl. 29. The compound of
compound of claim 26 wherein R1

. The compound of ¢

aim 26 wherein R1 is halogen. 32.
| is -OR4. 33. The compound of
. 34. The compound of claim 32

. [The compound of claim 32 wherein

claim 29 wherein said alkyl is -CHS3.

RECTIFIED SHEET (RULE 91) ISA/EP



37. The compound of claim 29 wherein said alkyl is -CH2CH3. WO
2006/019768 PCTtUS2005/024771 166 33. The compound of claim 1 w,
WOrHEMITO, and V when taken together form and R7 is sel@&EFHINF/024771
the group consisting of F, Cl, OH, %EHZC -CCH3, -OCH2C-CCH20H,
-OCHS3, and -CH2 \I 39. The compound of claim 1 wherein T, U, and V
whentaken ~T#t together form i and|R1 is selected from the group
copsistingf of F, ICl, OH, OEH2C=CCH3, -OCH2C=CCH20H, -OCH3,
angd -OCH2-< 4Q. The g6 gfd of claim 1 wherein T, U, and V when
taken together formiS'andiRAs selefted from the group consisting of F,
Cl] OH, -OCH2g=Cc¢& §,-O =CCH20H, -OCHS3, and -OCH2-< 41.
The compound of clﬁmaﬂxtw}iwem T, U, and V when taken together CI\
'IHform OH and|R1 is selected from the group consisting of F, Cl, OH,
-OCH2CZCCH3|} -OCH2C#CCH20H |-OCH3, and -OCH2-< 42. The
compound of clallm 1 wr@' (THUrand V when taken together form -&F
F and R1 is selettedht r ggroup consisting of F, CI, OH,
-OCH2C=CCH3| -0 C— CH20H,|-OCH3, and -OCH2-q. 43. The
compound of clajm 18wheteimdt,®), and V when taken together form IN
angd R2 i84%elected from the group consisting of F, Cl, OH,
-OCH2C=CCH3, , FOCHS3, and -"OCH2-Q 44. The
compound of clal d V when taken i

25
O -
Enantiomer B
26
Br
O
QQ’:@
N o-CHs
Od\N °
27 Foe
av
(2 3
{0
o o-Cs
28 T

S
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together form N and R2 is selected from the group consisting of F, Cl,
OH, -OCH2C-CCH3,-OCH2C=CCH20H, -OCHS3, and -OCH2-Q WO

WORE/HPI788 PCT/US2005/024771 167 45. The compound SCAIAI0PS/024771

wherein T, U, and V when taken tob@ther form S and R2 is selected from
the group consisting of F, CIl, OH, -OCH2C-CCH3,-OCH2C=CCH20H,
-OCH3, and -OCQHg=5. 46. The compound of claim 1 wherein T, U, and V
when tak&@n togethekt CI form OH and R2 is selected from the group
copsisting of F, CI, @H} -8 H3,-OCH2C=CCH20H, -OCH3,
and -OCH2-< 47. TheX oI aim | wherein T, U, and V when
taken together et E and R2 is splected from the group consisting of
F, |Cl,OH, -OCH2C=CCH3 -QCH2C3CCH20H, -OCH3, and -OCH2-Q
48| The ggmpou d qf claim 30 wherein said fluoroalkyl is -CH2CF3. 49.

group consisting of -
wherein R4 is -GH3.

-Cl and -F. 50, The compound of claim 32

) The_gompound of claim 29 wherein said alkyl is
supstituted with jonee f 0 moigties which can be the same or
difterent; ﬁﬁ@le?yc beincb irelgpendently selected from the group
of e moiggjes. 52. The.go of clhim 51 wherein R2 is aryl. 53. The
compound of claim 1 wRereimZ texsel¢cted from the group consisting of
a dovalent bond, -N{R4)-,-(C(R4)2)n-| -C(O)- and -0-. 54. The compound
of £laim 53 whergin Z s -03 che compound of claim 53 wherein Z is a

o]

covalentHond. N"lﬁ
[o o o

33 e

34 O}ﬁ—a
N

35 o,
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56. The compound of claim 53 wherein Z is -N(R4)-. 57. The compound

of claim 53 wherein Z is -C(O)-.
WERAG/AIRV859. The compound of claim 58 wherein said alkyl R T1[§2005/024771

58. T

he compound of claim 53 wherein

RECTIFIED SHEET (RULE 91) ISA/BP WO 2006/019768
PCT/US2005/024771 168 60. The compound of claim 53 wherein R2 is

sel
alk
wh
alk
cofl
clal
cla]
sai
Th

of ¢laim 60 whergin R4 isi-CH3. 70. T
R4|is -CH2C=CQH3. 7T, he-cempol
-CH2C=CCH2(r)H. 72. The poun
-CH2--a. 73. Theg compound laim 6
compound exhibiting |nh|b|tory activity
facfor-aipgsa-conyerting enmms}m(,
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infarction, cerebral stroke, cerebral ischemia, nephritis, hepatitis,

W02 phritis, cryptogenic fibrosing aveolitis, psoriasiBCFARIMEN771
rejection, atopic dermatitis, vasculftllts), allergy, seasonal allergic rhinitis,
reyersible airway obs#ructjon, adult r spiratory distress syndrome,

asthma,4glhronic trugyi ulmonary disease (COPD) and bronchitis.

86. The use of ajcompdiupd of Claim |1 in the manufacture of a

medicament for the treatment of a condition or disease associated with

CpPBb—213—8+ftheuse U@Ulnpu ind of Claim 1 in the manufacture of

r. £15 0O
a medicament for the treatgignt of a ¢ondition or disease associated with
rhg@umatoid arthrjtis. 8 e of a compound of Claim 1 in the
manufaeipge of a medic e“)ht,for the treatment of a condition or disease
associated with |Crohn's e. 89| The use of a compound of Claim 1
in the manufacture of a medicament|for the treatment of a condition or
dii ease associated with psoriasis. 90. The use of a compound of Claim 1
in the manufacture of a medicament|for the treatment of a condition or
digease associated wit ;ankylosing $pondyiiiis. 91. The use of a

compougl‘gbof Claim 1 inithe manufacture of a medicament for the
treatment of a cgnditio

h
r disease associated with sciatica. 92. The use
of @ compound df ClapfiiT iythe, manufacture of a

203 | %&71
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77.  The pharmaceutical composition of claim 1 additionally

comprising at least one pharmaceutically acceptable carrier.



medicament for the treatment of a condition or disease associated with
complex regional pain syndrome. 93. The use of a compound of Claim 1
in the manufacture of a medicament for the treatment of a condition or
disease associated with psoriatic ar h]q'tis. 94. The use of a compound of
Claim 1 in the manufacture of a medicament for use in combination with
a compound selected from the group consisting of Avonex(r), Betaseron,
Copaxane or other compounds 214 indicated for the treatment of

multiplé Sclerddi€ 9Pt somprwrd Al gatmd dputheamaguiactuie of a
Widtipartiers seletrsit. BiotberysasyodrieBvitHtmadEsTNe-a, MMPs,

medicament selected from the group consisting of disease modifying
ARAMEURIFRYFOFRP IRIRIBEEon-steroidal anti-inflammatory drugs
(NSAIDs), cycloxygenase-2 selective (COX-2) inhibitors, COX- 1

inhibitors, immunosuppressives, biological response modifiers (BRMs)1
anti- infi@mmalonatitads e drepalinaganrbaromeeulicabs compoasicntior

ﬁ{a'%?%%% ARNFAERS U sRlerireh AR theRCupNPReISINIERY, ADAMS or
DMARDS, NSAIDs, COX-2 inhibitors, COX-1 Inhibitors,

PN ARSBD R iesiesrertvEaignRITeS EarRfsiieh RrEging 1into intimate
8BIAGANISIR- A28t USsf Clal Sduith &t Ieasiane megigamentaglactedle
from the group consisting of DMARDS, NSAIDs, COX-2 inhibitors, COX-1
piismasetipaliiRegaR YR 68rB8tMs, anti-inflammatory agents and H1
antagonists.

80. A pharmaceutical composition for treating disorders
associated with TACE, TNF-a, MMP, ADAM or any combination thereof in
a subject comprising, administering to the subject in need of such
treatment a therapeutically effective amount of at least one compound of

claim 1 or a pharmaceutically acceptable salt, solvate or isomer thereof.
81. A compound of claim 1 in purified form.

82. The use of a compound of Claim 1 in the manufacture of a
medicament for the treatment of a condition or disease mediated by TACE,

MMPs, TNF-q, aggrecanase, or any combination thereof.

83. The use of a compound of Claim 1 in the manufacture of a
medicament for the treatment of a condition or disease selected from the
group consisting of rheumatoid arthritis, osteoarthritis, periodontitis,
gingivitis, corneal ulceration, solid tumor growth and tumor invasion by
secondary metastases, neovascular glaucoma, inflammatory bowel

disease, multiple sclerosis and psoriasis.

84. The use of a compound of Claim 1 in the manufacture of a
medicament for the treatment of a condition or disease selected from the
group consisting of fever, cardiovascular conditions, hemorrhage,
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coagulation, cachexia, anorexia, alcoholism, acute phase response, acute
infection, shock, graft versus host reaction, autoimmune disease and HIV

infection.

85. The use of a compound of Claim 1 in the manufacture of a
medicament for the treatment of a condition or disease selected from the
group consisting of septic shock, haemodynamic shock, sepsis syndrome,
post ischaemic reperfusion injury, malaria, mycobacterial infection,
meningitis, psoriasis, congestive heart failure, fibrotic diseases, cachexia,
graft rejection, cancers such as cutaneous T-cell lymphoma, diseases
involving angiogenesis, autoimmune diseases, skin inflammatory diseases,
inflammatory bowel diseases such as Crohn's disease and calitis, osteo
and rheumatoid arthritis, ankylosing spondylitis, psoriatic arthritis, adult
Still's disease, ureitis, Wegener's granulomatosis, Behcehe disease,
Sjogren's syndrome, sarcoidosis, polymyositis, dermatomyositis, multiple
sclerosis, sciatica, complex regional pain syndrome, radiation damage,
hyperoxic alveolar injury, periodontal disease, HIV, non-insulin dependent
diabetes mellitus, systemic lupus erythematosus, glaucoma, sarcoidosis,
idiopathic pulmaonary fibrosis, branchopulmoenary dysplasia, retinal disease,
scleroderma, osteoporosis, renal ischemia, myocardia! infarction, cerebral
stroke, cerebral ischemia, nephritis, hepatitis, glomerulonephritis,
cryptogenic fibrosing aveolitis, psoriasis, transplant rejection, atopic
dermatitis, vasculitis, allergy, seasonal allergic rhinitis, reversible airway
obstruction, adult respiratory distress syndrome, asthma, chronic
obstructive pulmonary disease (COPD) and bronchitis.

86. The use of a compound of Claim 1 in the manufacture of a
medicament for the treatment of a condition or disease associated with
COPD.
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87. The use of a compound of Claim 1 in the manufacture of a
medicament for the treatment of a condition or disease associated with

rheumatoid arthritis.

88. The use of a compound of Claim 1 in the manufacture of a
medicament for the treatment of a condition or disease associated with

Crohn's disease.

89. The use of a compound of Claim 1 in the manufacture of a
medicament for the treatment of a condition or disease associated with

psoriasis.

90. The use of a compound of Claim 1 in the manufacture of a
medicament for the treatment of a condition or disease associated with

ankylosing spondyiiiis.

91. The use of a compound of Claim 1 in the manufacture of a
medicament for the treatment of a condition or disease associated with

sciatica.

92. The use of a compound of Claim 1 in the manufacture of a
medicament for the treatment of a condition or disease associated with

complex regional pain syndrome.

93. The use of a compound of Claim 1 in the manufacture of a
medicament for the treatment of a condition or disease associated with

psoriatic arthritis.

94. The use of a compound of Claim 1 in the manufacture of a
medicament for use in combination with a compound selected from the

group consisting of Avonex®, Betaseron, Copaxone or other compounds
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indicated for the treatment of multiple sclerosis for the treatment of a

condition or disease associated with multiple sclerosis.

95. The use of claim 82, with at least one medicament selected
from the group consisting of disease modifying anti-rheumatic drugs
(DMARDS}, non-steroidal  anti-inflammatory  drugs (NSAIDs),
cycloxygenase-2 selective (COX-2) inhibitors, COX- 1 inhibitors,
immunosuppressives, biological response modifiers (BRMs)1 anti-

inflammatory agents and H1 antagonists.

96. A use of claim 83, with at least one medicament selected
from the group consisting of DMARDS, NSAIDs, COX-2 inhibitors, COX-1
inhibitors, immunosuppressives, BRMs, anti-inflammatory agents and H1

antagonists.

97. A use of claim 84, with at least one medicament selected
from the group consisting of DMARDS, NSAIDs, COX-2 inhibitors, COX-1
inhibitors, immunosuppressives, BRMs, anti-inflammatory agents and H1

antagonists.





