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canjlagdén 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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development of novel anti-inflammatory drugs.

TNF-ois 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).



the effects of TNF-a with specific anti bodi es can be
beneficial in a variety of conditions, including

waabwioryese di seases such as RA (Fel dman et al PCT/US2005/024771
Lancet, (1994) 344, 1105), #on-insulin dependent

et SRR R P o By TEF- gy
thdtepdanialidpdrants frthe Geamelixd: ini‘léﬁ’ﬁﬁf&ibg’ @dorakdo Ohecenuy

.301), WD 2006/ 019768 PCT/ US2005/ 024771 npounds
Ik IP%’% beemsBrwN el HEAIoRIGIBRSeT, SURT.cs BAGE: Bt eamtée of

SRR BRLRE Sl AR VA R . 004
37iu>a655}%t QIHC@%@%@i@@S’NI&WoaQCtT&%S BEEn ﬁ@g&florfsﬁeral

converting TNF-a fromits inactive to act
diszase eanodionsl alsachamctared by BRIP-rsédixtedSisste degradation,

BRI Sk ik Bgﬁs@“@ﬂ% dTRlF Gion oIS bave a
porfRaier ARGINASHRS inocﬁlseaé?é’éTRH W}hé&hélﬂ ?ére WJ\/&JVP S

and TNF-a production may ave a cul ar

adva@reyepproadh sembmmg d:in@ hhn‘nﬂul eﬁem@hmfsﬁgﬁFﬁfar i€ to inhibit the
g the har

RGOk e O TS KT
nehBEEof mefmAM S/Sof-lf%'fe %Pnblra?esé?‘bfé%s%ﬂ& [8didatThe

is a mber of e ADA frefbr ané
egtqﬁoenme Saaddmngd:afa{ae@us rmembrarredeed mgjmlmg am‘d adhesion

UGl TR R MR Bistensindly depHigntn R sriainer saveral
dtsfeaséé UkluaingSiaHamAhatofl 6183868, becBeks & RE rb flh%ﬂ@iﬁ YNF-

di sease, because of its role i'n cleaving TN
Gl ft’Qm itst“atatk” seeyeone @ndritius nelsasiap dlas solpbldforaodithe rNF-o

3P @lasik Fmdnt §picrayt Gl 2065 dhitbbus pat ent e
and THBld s higroMy ﬁé’teﬁtssérlnd)éﬁbl d&l’lgﬁé’m"%{ Hisclose

sul phonam de, hydantoin, carboxy ate a actam
hb@@gamamsulmmmm@es hycime;rszartgwlaaa dndr lactam based

3%@?%82), descri be conmpounds that are hydroxam c
acl atives and MW inhibitors. US 6,495, 565

di scUsses7ir B55ndieg g, @Bu\m (BQPUe%&ﬁbé’@bﬁfbbhﬁHs that are
i nhibitors of MVWPs and I cations

hW%@W@M?@t@rlvvl}mam@MEenhlbltors
US 6,495,565 discloses lactam derivatives that are potential inhibitors

of MMPs and/or TNF-c.

PCT Publications WO2002/074750, W0O2002/0964286,
W020040067996, WO2004012663, W0O200274750 and WO2004024721
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




W20040067996, W2004012663, W200274750 and

W2004024721 di scl ose hydantoin derivatives that are
weoabmrid@s i nhi bitors of MWs. PCT Publicati onBCT/US2005/024771

W2004024698 and W2004024745 di scl ose sul phonam de

ceR prad i B | Bl DI f : ;
bl e e oS el SERnec S by gl ahag B alhiing
thgppaihotrrice Toadiions «f &4 bad f¥4 eatweall ag manyidibesawb-immuns
di‘g@%gggnd MWs. There is a need in the art for

Inhrbrtors of MWPs, ADAMs, TACE, and TNF-a, which can

be useful as anti-inflammatory conpounds and cartil age
protecting therapeutics. The inhibition of TNF-a, TACE
and or other MwPs WD 2006/ 019768 PCT/ US2005/ 024771 4
can prevent the HWEARY GF THIE IVENTEG! by t hese

enz t her eb Ileviatin t he pat hol ogi cal

conal B mEnyrephodms e The Arsantdavarion WOHEeS 2 novel class
PedrApbimaE8s irfHilsi TASEYAR . NYENTL P N
e B 88 TR e brotuchidh o DY M Phcapas
OhaNeFompinstiondhersofipuetitsisad preparind such odmpaGids,t he

P4tk 18R RirmdBiichs SBRHSRG ey et subusompounds,
e : r'e| T :
R RIS IEPafho PRARAACARAPTOFAIIIoHSTOrNRIAS oD of more
SYGhy GRIMBUIRAR apenpethadsf disetoentprevertionh intivion oes
f t Li . iLhit] r
arRBAoBRON O Bnflor R JEEhse AR M q Wit DALR, ThE G iPs,
ADAGE ofTaNfy eomivvasion tAéIEbANEINg sLRAYCHABELIAAL 6r8g5hattrﬁ'%rc%8fical
SITI ONns.

usi ng,.such conmpounds or pharnaceutical conp
quﬂp%%"éoré%bodi ment, the present application discloses a

co ' table salts or

col o b od R b6 iR GR SIS R povmPowe o
phgemacaltically adceptatidieats bnsbioates! ¢ said coMpblufd, said Y- 1
co%lpou%ﬁavl\ilné ﬁ\ee éjener(a)l gtructure shown in formula (I):

()
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
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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;



Z is absent or present, and if present Z is sel ected
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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 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-.
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ceboll R dnPadn iR, S0 SIOR L5 (R PI0 e
a chvanather boboddimé( 43 2) dovaler®(fond. and - 0- .

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.



In yet another enbodinent, Yis -0-. In still another

enbodinment, Yis -(C(R4)2)n-. In yet still another
wenhwdiyeat, Y is -C(O-. |1n another enbodi meRCT/US2008/024771
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+
rrba% _ £ @gc?ﬁ]%ﬁgt_ﬁféﬁ%%ddl fnr)ént vvhere

R1l isn a%er@@nb@dm@ﬂ?,(iﬁmla (), Tot bad \ﬁaﬂm@kéﬁﬂﬁgeiher to
where R1 is -OR4, R4 is -CH2C=CCH2CH. I n anot her
ere Rl is -OR4, R4|s- ---an
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t oge er,No a \ iH
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~0OCH2C=CCH3 —~OCH,C=CCH,OH, —~OCHgs, and —OCH2‘<].

In another embodiment, in formula (1), T, U, and V are taken together to

F.'
form C and R' is selected from the group consisting of F, Cl, OH,
_OCH;C=CCHs, ~OCH;C=CCH;0H, ~OCHs, and —OCHz<],

In another embodiment, in formula (1), T, U, and V are taken together to

N
form M and R? is selected from the group consisting of F, Cl,

OH, ~OCH,C=CCHg, ~OCH,C=CCH,OH, —OCHs, and ~OCHz<{

In another embodiment, in formula (1), T, U, and V are taken together to

A
form /©\/Nj and R? is selected from the group consisting of F, Cl, OH,

_OCH;C=CCHg, —OCH;C=CCH,0H, ~OCHs, and —OCH2~<{]

In another embodiment, in formula (1), T, U, and V are taken together to

/

form S:© and R? is selected from the group consisting of F, Cl, OH,



formOH and RL is selected fromthe group consisting

of F, d, OH, -OCH2C=CCH3, -OCH2C=CCH2(H, -OCH3, and
woeua1s768 n anot her enbodinent, in formula (1) PCTUSEA05/024771

and V are taken together tado form-C -F and Rl is

fo he ro conS|st|n of OH,
R R T L

anot hgry Ly T dVY.are .
takeﬁﬁt oégﬁ S d@?aﬁ‘f @Mgp@ Tiucanty 88 elsiigener to
grouplconsisting of F, O, OH -QCH2C=CCHB,

- OCH2 OH, -OCH3, and -OCH2-a. |n another

enbodN\ept, in formula (1), T, U and V are taken
togethe to forgnand R2 is selected fromthe group

feismsi st i dgHENER" @ selepied frapriiogREEBcoRBRRATEHRIOAH,
-OCH3, and -OCH2<. In another enbodi nent _%forrml a
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gr oup? @a@@@dlmnbfha@g@l I,S sawcted OOH? BreOfiddip consisting of
fo:tqg— OH, -OCH3, and -OCH2< In anot her
ertbodinen , the fluoroal kyl is -CH2CF3. In an

enbofh apsther balbegifichs Rk e@Hgd fromthe group
consjsting of -Br -C an n anot her enbodi nent,
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mdependently 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 —CH,—<]

In yet another embodiment, R? is hydrogen.
In still another embodiment, R? is alky!.



i ndependently selected fromthe group of R20 noieti es.

I n anot her enbodi nent, R20 is aryl. In another
wenhwdiyeat, Z is selected fromthe gr oup CcoNns PETiUSE06/24771
a covalent bond, -N(R4)-, H(C(R4)2)" -C(O- and
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R2 is -CH2CF3. In yet another enbodinent, R2 is

hal ogen. I n another enbodinent, R2 is heteroaryl In
anot her enbodi ment, R4 isTabMBA Anot her embodi nent of
the invention discloses the followi ng conpounds shown
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Another embodiment of the invention discloses the preferred

compounds shown in Table B below:
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Another embodiment of the invention discloses the more preferred

compounds shown in Table C below.
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following terms, wunless otHerw se indicated, shall be
under st ood tﬁ;{éave the followi ng neanings: "Patient”

i ncl udes bot uman and anjmal s. "Mammal " neans humans
and ot hep paymal i an ani mal . "Al kyl" neans an
aliphatic§ﬁ§§&oqarbon group which may be straight or
branched ancd gnprising abput 1 to about 20 carbon
atons in the in. Preferred alkyl groups contain
about 1 to abouty 12 carbonjatons in the chain. Mre
preferred al kyl groups contain about 1 to about 6

carbon aons in the chain} Branched neans that one or
nore | o al kyl groups sugch as nethyl, ethyl or
propyl , ed to a |inear alkyl chain. "Lower
aIkyI" gaoup havi hg about 1 to about 6 carbon
at ons dhtve chai 1. whi ch nmpy be straight or branched.

—lhe—aueyl—-gi—eu-p—nay;-be_&;bstituted by one or nore
substlt%ts whi ch nay be the sane or different, each

substit )_\bel ng

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),
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different, each substltuent 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
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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
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"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
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atkyhard as pteviousipdescritsed. 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



H and N OH are considered equivalent in certain
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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.
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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
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prfo%rrug?sxg%prlo%de-ld_'inw 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,



Greene et al, Protective G oups in organic Synthesis
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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)
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invBafisrpceutical Salts. Properties, Selection and Use.
(2002) Zurich: Wley-VCH S. Berge et al, Journal of
Ph ar Athstareoisamess i(fon exampled GELMMie eI dpfical isomers and

thg &JS? %Osér%%ént 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
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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
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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.
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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,
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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.
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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
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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
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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.
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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
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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
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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
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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
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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
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hydr oxybenzoate, one or nor7e coloring agents, one or
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SBESED, 10 2R 00 AR B R et s o
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sHechiye amornbel igrirugde praisariyseoplied a‘aaldmsagesl@mlszf fioen
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pr e\é@xd\‘/ usl gum%g ﬁgth@ptﬂse\métnweﬁ@oa@m be
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al ready nmenti oned ional” “exci
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v o BP Gy ol el 4RO B TeK g e CaLIRed Wit earrior

n%[t@ﬂ@é@@,orﬂl%eoélh Iemt%%@e%bfn Rl 9al§rﬁg§éér{q iffg Bbbn tl'?e Host

olive oil or arachis oil, or a mn
treptag @ncbmea@amﬂular made ufrmtmisttamese Sui t abI e

ohos Bl bR SRS Riue Vs Biat 1 sodfic HoSaidhet sorany
pafticpiir pagibnesilledspaier up’cﬁdaf\/bﬂéiyfcﬁtfhé‘to?ﬂr%ﬁjcﬁﬁ%ol? age, body

hexi tol anhydri des, for exanpl é, sorbitan
Wﬁmtc@ﬁnﬁéﬁlsmmtsh seyr diglidiree 6 admm:steatmrpaomeaw est er s

th Sor.
adfrils A, 7A8, P, Srug BEEEIShERE <h@uR
panidulal ldiseasengdaggsing 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



Syrups and elixirs may be fornulated with sweetening
agents, for exanple, glycerol, propylene glycol,
weantwiiwies or sucrose. Such fornul ati ons may aPeD/US2005/024771
contain a denul cent, a pres@rvative and flavoring and

ol oring (?%?@ég -aldi§s Phar maceut i cal conposi tions may

be in the mo?a sterile injectable aqueous or
@PéahenouBanmypenlsiaiormdts s suspensi on may be

rmul at ed ordi.ng t known art using those
é@i)t abl e dﬁ’g{g@?‘é@ 639‘3?[%%@&"\0% "z§Bfit s and suspendi ng
Boent s Whigibhldavachepe nmentioned above. The sterile

i njectable preparation may also be a sterile
DEA\Bct abl digthviierodicarboxyladgpensi on in a non-toxic

I'I'ysacceptabl e di,l uent. or.solvent, e.g., as a
@H@%m nHE{C%@%wPWeﬁé‘rQﬁtHaﬁ%WQ'yﬁ REEBRept abl e
Ma cl es m@o?%p&%g@iéagbxwg@y be enpl oyed are water,
Ri nger's solution and isotonic sodium chloride

i on. Diisopmpvietbplaminerile fixed oils are
ventio e a solvent or suspending
[ﬁrr\ggi um F@?N%lnﬁé@g%gg@ﬁ@ﬁy bl and fixed oil may be WO
Dnasp/ 0197%09@%5@&@&5?@%551 75 enpl oyed i ncl udi ng
or diglycerides. In addition,

t heti ¢ _nono-
[ﬁ\égtyaci dLmgiheivadhadieei ¢ acid find use in the
pygpar at i g;m%@#l@rﬁ]%mgées. Compounds of the invention
may al so be acf1 nistered in the formof suppositories
DidFDivECt alN, Neirmethy famarmidef ditdethydackgtal The
ositi can, b epare y mxing the drug with

OMER ¢ bl 3@%%@?‘%&@%@%&&%%1 niRYEmidigongol i d at
DNigonar y qﬁm@ﬁq&@gu{fﬁdgut liquid at the rectal
tenperature and w therefore nelt in the rectumto
BEl¥llease t fe3dpimethgactinopitopyi)&-sthytcarbodimaide hydrethlarde

ol yet hyl ene . gl ycol s,. For topical use, creans,
E@i nt ment SEP‘?C&R?[Y'QQ!Z@BPUH ons or suspensions, etc.,
Eepnt ai ni ngquiaiigpounds of the invention are

enpl oyed. (For purposes of this application, topical
E¥@Ari cat | E:shsdmetatenm ude rout hwashes and gargles.)

ET@PI conpo?@gasqof or the present invention can be

adm ni ster Athe intranasal formvia topical use
gof suitabpmmstranasal vehicles, or via transdernal

routes, using those fornms of transdernmal skin patches
hwel | knowhOUEo t hose of ordinary skill in the art. To

1|1?e adm ni BFO%ﬁd in the formof a

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



transdermal delivery system the dosage adm nistration
will, of course, be continuous rather than
wonvwromts ent t hr oughout the dosage regi nen. Eompswd®24771
of the present invention ng8 al so be delivered as a
ABLIPPOSI torM@ih?p'pl oyi ng bases such as cocoa butter,
i\I?Ié&ceri nated gel atin, hydrogenated vegetable oils,
xblur es dicgponiirde hyl ene gl ycol s of various nol ecul ar
i\lﬁﬂgﬁhts iﬁg fatty acid esters of polyethylene glycol.
dosag 1@8(‘ n utilizing the conpounds of the
rmihesent 1 nyiaDidson is selected in accordance with a
variety of factors including type, species, weight,
M@x and nddilli@g@meondi ti on of the patient; the severity

fi-t he cogﬁ%@%o _ to be treated; the route of
adm ni st rat1on, e renal and hepatic function of the

rdat i ent ;  @fiflilitdre particul ar conpound t hereof enpl oyed.
physician gor veterinarian of ordinary skill can

preléai ly dédegimmnregaurekigsist Chwnaalegetdiuct i ve  anount
NWIRt he dr ﬁ@dﬁ%égﬁeﬂ@?%@'a?@% counter, arrest or

reverse t progress o tion. Optinal
M eci si oniMiassa®eatidsagpgoncentrati on of drug within

range&f gat ields efficacy without toxicity

uires a PEYP CINEMER) on the kinetics of the

NEliMO' s avRi-pRM %bﬁoﬁcgingar get sites. This involves a
the di

consi derati on of stribution, equilibrium and
N8P mi nat i drmethyk2¢pvurplidenef er abl y, doses of the

npound Farpula | useful in the nethod of the WO
O§806/ 0197 9%%32005/ 024771 76 present invention

PCange fromyfgfurh CHiGORhAImARr day. More preferably,
dosages range fromO0.1 to 1000 ng/day. Most

PRLET er abl Frepprystige thin tayge chfaroaiograpiy 500 ng/ day. For

dm gj N h iti f bl
PRBROPaea Bkl 8VmoldfodRitRRRokRY Befaifiprbhashngie
PHO00 m | | pgfigime of the active ingredient,

%articular y 0.01, 0.05, 0.1, 0.5, 1.0, 2.5, 5.0,
R10. 0, 15.8Boonmpwmpergture, 100 and 500 nilligrans of the

tive ingfedi f tomati ¢ adj ustnment of
Sﬁe dosagng% @Eéoﬁgﬁ e%ﬁ)g{%&g}; treated. An effective
tBOOunt of terButbxygaribengr di narily supplied at a dosage

el of m, about 0.0002 ngy/ kg to about 50 ny/kg of
T‘Jéégy wei gﬁ&grﬁph@ngem@g CHRYES s nore particularly

Tehy Advani aolst e acti ve agent of the present
TFAvent | onTniiﬂa.;%rbacet%g acid ’ P
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 %



adm nistered in a single daily dose, or the total

daily dosage nay be adm nistered in dividend doses of
woueme/oidmege or four time daily. The anmount of RCTiIUS2005/024771
i ngredient that may be conb¥ned with the carrier
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G el LT A E38 Sl e, o o
rhRct 9ps 59glLudimg the age, body weight, general
h
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art and as shown in the follow ng reaction schefres "an
508, ehé0 greasliidfiesons and exanpl es descri bed bel ow.

EXA i iat i in _th
R Bt LA B 2 P Rl B 13842 o o
tlaededskilkey tthears anB@€ shent-iBuheXiaring tybciBAad¥mes and in
m no) - 2- phenyl acetonitril]

2-(tert-butoxycarbonyl oxyi )
t%@é&@a@@m era@ M‘P@@WPW@%M@B&@EW&@M

' ; I DBU
c{Amfe S SSAAEnoP BTy FRISE IRRTRY Loty W HLRRLR
Abeotdie noaccmsie READaPE entydnadogoliscstrimiungdsaneay be apparent io

L dr ogui ni n 4- pht hal azi nedi yl., di et her
AR PSS e PP PRI i Ehesos
ak? lisieRneme fidd BBIRE All kinds of isomeric forms of the compounds
are considered to be within the scope of this invention.



DVA N, N-Di et hyl acet ami de  DVAP

4- Di met hyl am nopyri di ne DME Di met hoxyet hane DVF
wOoiawstonyies or manmi de DMFDVA N, N- Di net hyl f or mam deCT/US2005/024771

di met hyl acetal DWVPU 80

ST ERt e =4 Bj\ 2t de0-2(1 h)-pyrimdi none
VB0 By TGt o e By e

3501 jret hyl am nopropyl) - 3- et hyl car bodi i m de
E%i/ﬁgﬁ%é@hﬁri de El Electron ionization Eq Equival ents
Et CAc Ethyl acetate EtOH Ethanol, g grams h. hourRs

R roton HATU R Step 2 . Step 3
W%N -TetTanet hyl - O ( 7-Azaben Q:lxlsfoél' 0 NH,

m hekaf'luor ophosphatle BE53ec hexanes o o= "NH
- Hydrooxybenzot ri azol € HPLC Hi gh _pres@\h l'i quid HIN Y
chridmat ogr aphy LABEBLi t hi um al um numibydri de LDA )

GenaipliersasERdey Rawngele ™ Mol ar ol mi | i ol ar  nCPBA
e e BREnA B S A SeRES 1o% pronsred by
piéc@duktdimilel tonhat MeadriBsd by Abdalla, G. M. and Sowell, J. W.
Journal of Heterocyclic Chemisiry, 1987, 24(2), 297-301) was treated with one
equivalent of Di-teri-butyl dicarbonate in polar 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 NHz
NH; NHBoc o NH o ~<\IH
0 0 HN HN
o] 0
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.



ng MIligrans MHZ Megahertz nL MIliliter MPLC
Medi um Pressure Liquid Chronmatography NVR Nucl ear

woRMs@ 98 Resonance M5 Mass Spectroscopy NBS PCT/US2005/024771
I\I- Bronosucci ni m de NVM N- Mgt hyl nor pholine NW 1

k= ( rLdl i um
IOHP%% ha%zou%iﬁpéqlﬁ,éﬂ«%@&%%'r@ﬁ?%gﬁq%ﬁﬁgﬁyﬁu LAl oLy layer was
e@zmotmt afhe@HYCRYBOORNL) twice. The organic phase was washed with
-tri ¥‘ lidino osphoni um hexaf | uor ophosphat e
brfi&‘f% Ol e o F@%Fﬁl@%ﬁé ur‘iéf'le;sg@lvgm /@g rgeoveg by rotary
t
R G Yol 2L e QX It KB rpucation.
Trifluoroacetic acid THE Tetrahydrofuran TLC Thin

#%I){?r chr omat ogr aphy NVR spectra were acquired on the
ow ng instrunments: 400 MVHZ NWMR (Bruker), 500 WHZ

(Vaféﬁdjﬁﬂlgno%mmm or @@698 %%Ogs so gﬁi?éi\jm)gcg?’

(12015 @2 mmeb waﬁetsaspemid@d;lm@ nax%orr EXOBRB5IHDEXNd waier

(?%ﬁ’ﬂ_)am}ﬁfs&a ﬁ aSEiIrI‘I‘O W efap r@\?,%rnlgi ﬁCt L ORfiof & cooling down,

VRS O(BE mg?] mBYac{o@d STHY sdiRPwad$hers é;ﬁ@ W%sHéti W%w&ﬂé? three

reverse ase colum with a gradient of
timsss/ d’f@mghda@qaa)gggdwmwacum at 40 °C for 16 hours to 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.
ey O
NH; NH NH O
% o NH 2 o NH 2 NH
HN HN HN—§ o NH
0 Y Y HN—{
0



formc acid) 5:95 to 90: 10 acetonitrile:water, at a
flowrate of 14 mJnir-1. Sanples were coll ected
wadeegi1ads det ection. Alternatively an | SCO CoRpamiSeims/024771
with (0.1 %formc acid) 585 to 95:5

BeRkerisrilewater, at a flow rate = 10 - 55 ni/mn.

Nor mal phase siLica gel chronatography was either

cconpl sghed on_a Bi ekage i nNstrumnmentStesi ng aHy\ﬁ@

25/ M. o _40/ M flash caf i i dges;—er—on a\Jb Sl%‘

%&g Mast er ’%sc&ﬁal i nst r uferCusi ng;@%;ol ut ex f

L 59, | Qy, 20 50g, or 70.g cartr The
?&rpounds of forrmula (I) may B prodww&@y proceg%es
known to those skilled in the art and3ﬁs shown i ts‘tjee4
foll ow ng reaction schemes and in the preparations
and exanpl es descri bed bel ow. These preparations and
exanpl es should not be construed to |inmt the scope of
the disclosure. Alternate nechanistic pathwayf ang Q
anal ogous structures may be apparent to thoﬁg i N ed
in the art. Sonme of the conpounds nade by thes °
processes are listed in the tables below All %pl

to

G@‘n@ré%ﬁéé‘ddn@%%rEﬁzﬂme%n’pounds are considere
be within the scope of this invention. WO 2006/ 019768

PCT/ US2005/ 024771 80 SYNTHETI C ROUTES AND EXAI\/PLE?
Pt o5 SR e Sl AsiA doprBosnaNgA) whs tissvadin a

séieatste adolveric edoh ess DVIF E¥aaRkacikd WithShg Raidyl cgﬂgﬂ?&é“bﬁi alkyl

1A (either commercially avail able, or prepare
biﬂf‘%lé*@d[]ﬂb@@f%@@% PBCQSﬁlaftﬂ eRsbenalscal n@pmmpemtur@fom 1016

e clic Chemstr
g, “WEeh prdyias Mo dtlach, , TBY BRI e i vindind by
waferDi %to&httrSME yo rdmoge DRI, e The pRiatic $Pla%eNas SHEdhe®Swith
br% drled concentrated to give the crude product (compound 3B) 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



m nutes to 12 hours. The sol vent was renoved and
conpound 1 E could be wused without further

weouaodisfoigmsi on or purified by silica gel chromarograpiog/024771
In step 2, conpound 1 E was3reacted with potassium

ke 4and -gmmen r € 4, n oprpihated . .
V&%{%c%ﬁgrf%daﬂg viat ericso uf‘&?ofgp%gﬁ&?)%" g%?!g‘é“%ﬁ‘é& fcgjph%g to room
mmwesawce 48 realwimn Wes erdjcood o @HEaWT, wikatier @ Soadred The

g ound 1C goul d be collected by filtration. In
e {m F) s S Eeriede Wi EIDAC tancppuritied by reverse
Fﬁ% eat s of hydrogen chloride in nethanol for 5 to

hours After ethyl ether was added, conpound 1 D
could be collected by filtration. Exanple 2 ~ Step 1 ~
Stegppl: HStep 3 / NH2 | / NHBoc O NHNHBoc O NH NH2 O O
HN-~ HN-~ O O 2A 2B 2C 2D Step 1 Conpound 2A
(Abdaita, G M _and Sopel |, ofe W Journal of

Het ergcycl i cs”t%em '@ 8%, 2 (62 i
(Hy lori de sal t98 45 L@Qet
am n&%{ 19. 0 m*NH136 nmol )o and dl -tert butyd ©

di car #enat GZN@@Q, 54.4 mBl) were stirred ¥R

met hyl ene chl oghde (100 nl-) at 25 C for 16 hours. WO
2006/ 019768 PCT/ US2005/ 024771 81 Saturated aqueous

7 (150 nmL) was added. The aqueous | ayer was
exfracted with CH2C12 (100 nl-) twice. The organic

Apless enleitasia sieed ow'arged lwitthe b )a@an@adr eyl 968" mmol),

Na2SO4. I t evapor at or
PRSI %ﬂ@ﬁ%ﬁ%ﬁéﬁ f%#eqnﬁégws%év‘{mﬁﬁmﬂwedﬁ Ret 1983, 25

R0 0% By RIS O0y0ty H5EBL o

1r683h)m@k)er Hi\/ﬁ\ﬁs(ﬁeiﬁiafdi. |4r2 aanb)I ane DfFE7GILY. 35|'7I‘fdd %dlgﬂm was
' or

sfipdet a5 ExppertisanaioRbumatiaed AduedusNarGRs (30 mL)
aﬁé‘rjgfeDAJ NBoSRILY dvdfdsafifiéd.er PR HtdaMRShEs WL WBh& ated 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%).



times. The solid was dried under vacuumat 40 C for 16
hours to give conmpound 2C (7.9 g, 68%. Step 3
waanpouyds 2C (4.0 g) was suspended i n net hanol PCB@SAd05)24771
and HCI (4Min dioxane, 234nL) was added. The
ESehtbizon was stirred at 25 C for 3 hours. Ethyl ether
(50 M) was added. The sol beh was filteredeg washed wth
ethyl ether At w ce, St drited undéferdac for 12
hours to gi we- @anm:rnd*le Zchpd T 8EN) . ﬁLOl | owi ng
i nt er medi at eso,wer e prepar edo.as descri bed non anples 1
and 2. F_ Bra, NHNH2 O NHN2 Or NH2 | N2 HN~ HN HN
ONH O O HN~ WD 2006/ 019768 PCT/ US2005/ 024771 82

@@mls 3 OHORORO OR Step 1 Step 2 Step 3 HN I (r)
NHH "~ CzH - CO2R COH N A- NO N2 N2 0 GNH o
Quozpamd 3A (3IBBQ ARENNND), bespyShmmideH2. 78 gNi & 0HXrol), and

C%OEIW‘P 9922.0 mmol) were mixed in DMF (30 mL) and stirred at room
temperaiure overnight. Saiurated aqueous NaHCOQOxz (100 mL) was added and
the aqueous phase was exiracted with EtOAc (100 mL) iwice. The combined
organic phases were washed with brine (50 mL), dried over Na,SQ,, filtered,
and concentrated by rotary evaporator. The product was isolated by silica gel
chromatography (Hexane/EiOAc: 10:1 to 5:1) to give compound 58 (2.25 g,
89%).

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".
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NH - LGOH O~ HN N2 ~~-NHONX® 0 O 4C H NH O 4E 4F
4D Step 3 A 25 nL flask was charged with conpound 4C
w0 238/omgies 1. 68 mMmol ), conpound 40 (Stratford, PET/US2005/024771
and Curley, R W Jr, J. M#&d. Chem 1983, 26,
@ér@aﬂﬁﬁ&e&@%:ﬁﬁﬁéﬁﬁpm@l) EDCI (403 ng, 2.1
nmol ), HOST (227 nmg, 1.68 mmol), NWM (0.46 nL, 4.2
mmol ), and DMF (7 nL). The solution was stirred at
In séen tierpBramarenitoeanight aoﬁa(wmp@@new_groms NAEERd in &

skl sherloenati g ebel \?at%%?&%m‘&%@%%mi‘ggﬁeene

oﬁ&és@h‘l Berdofidvhl roérﬁ?@nﬁiﬁr re’Y&r %ﬁc t%@l‘ and E1OAc

sol vent was evapor ate CI‘U e pr
viesd Pddled ang ttlelorganlg@hesehmmanaegedmater 1-5 times 1o remove

Dbl TS g asseshstbisih brins, drischconbastelads and
dﬁe@lqd GIOSTRENSUAE gﬁré@u@lggcd?nﬁ&ﬁw i %)%eﬁ@gﬁ@hgg? further

.62 mol ), Zinc powder (62 ng,
P%ﬂ_f)cat@ﬁd water (0.5 nL). The solution was stirred at
75 C for 16 hours. After cooling to roomtenperature,
solid was renoved by filtration. The filtrate was

Inestpp <, ¢ite mMathyisslercorthdiung ees Wsd mitdE vAaRUS 3é§ COs
s extracted by Et OAc (10 . The organic ot ’
"\\}/@safélr pRropviate msm SHf cashoreﬁem éle-T-batylmimxpirMO) i,1-

b i I ,

YR BRI RE UYL 1y 0 mise v
FeNuOVE owgmnmdnefllﬁd ﬁutﬁ N Aﬁ%ehdﬂ@n&%ﬁfeﬂb&ﬁ@& added and
hPCT/ US2005/ 02477(% E npl e OH OBn CBn Step

t t%ej 3D AIERS @ Sy )tq_|reﬂux temperature 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.



NO2 NO2 NO2 5A 5B 5C Step 1 Conpound 5A (1.33 g, 7.26
mmol ), benzyl bromde (2.73 g, 16.0 mmol), and Cs2C33
WO 2006/0g97622. 0 nmol ) were nmixed in DVF (30 m -) pamais2005/024771
stirred at room tenperaturs8 overnight. Saturated
u 1 =) ) AAPED o
A R iR S T A S UL
ertmnbphmb melmobhmemwmrem laeidedi aid bing neadib® mixiure

dri,e Na2 filtere and copgcentrated by
‘“fagﬁi"v e 6 at '@ g&%ﬁ%‘d@c %ﬁ hPU . at)'gfierwo@ﬁ"'ig é% room
OgbigH X
1%?@@&&%%2‘%%{1656 ?M@E@ @@]ﬁét%@%? gﬂ%# %iﬁi’ﬁ JN (ﬁ@ solution.
Gampeuryl @ aqasmaxitipcied vvzili'BsEjDﬁ@dand chwdly/vaemrse phase
l’ﬁeé 35 m-) and LiCOH (810 ng, 19.3 mmol) was added.
'solution was stirred at roomtenperature for 3
hours. Water (30 m-) was added foll owed by addition

Eg@‘amﬁmgl-p (30 nL). The aqueous phase was extracted
1th EtOCAc (50 ml-) three tines. The organi c phase

Brvva washed wi th bgine, dried over Ng2SO4, filtereduo
and) concernt'Pdt ed by( Dbt ary e¥&poratory Jhe crudier3 @
prpdeet was —purifi el Besi Tica gel chyopfeteograpty T, oo
(CIZ/I\/EG—VHC@H £6:1:0.1 to 20:1:0:1) to give :
coftpound 5C (1.6 g, df % . The follow A§ compounds D

S\f\er? prepared as described in Exanples 3-5. In each of
# 1t abl es bel ow, those conpounds having a Ki vaI ue of

do@ﬁﬁouﬁd‘ﬁl KM@ Ay ﬂé#%ﬂ% | WS e 1@#“) lg ﬁtﬂg.ﬁfc:sgcos

hose h“a Ki val
(&Z)Ogn&[‘i ELonmok 10w m@thwr l@dd@s(@ﬁﬁtmﬁ veeto InahbbrweteBédded.
ho ith a Ki value of, from o 1000 r
TheSRTLHeS cflred tPal et cBeudhk tﬁtl&g‘k?zg?pam and
M?E?TQP@"MWG*Q%%%F 0(11;@%% m gogf\)n/?’%;é 1 %ar:wasmd

wilhi water a9 solathrestimes ané bmac(tsowmgar, iﬂvassdr@ﬂswer MBS0,
fiﬁ%, 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%).



100- CH 290.27 291.1 B

367.1 C

WO ebddlo19768
5 382.13

[MtH + 0 40 2 0 366. 13
[MtH+ 0 0 3 (r),-"CH3 304.12 305.0 C N 3/
NO 4 352.12 353.1 A N/ 0" [ MH +PtI/uskeoso24771
383.1 B N[MH +8N OON Exanple 6 B" /

SiEhizStep 1 Br /CO2Me Step 2 R1 Step 3 R CO Me z /

CO2H NO2 N2 NO2 NO2 ©6A 6B 6C 0 6D

~-NH H2NH<O St ep

Cpmgpuirl §C (BA0 JgN .50 Snays) wisiHiiEdoedRin GidtiNaDvateP(3:1, 8
Waﬂd LIOH (378 mg, 2.0 mmol) was added. The solution was siirred af
room temperaiure for 3 hours. Water (5 mL) was added followed by addition

of 2N HCI to adjust the pH = 2~4. The aqueous phase was extracted with

EtOAc (10 mL) three times. The organic phase was washed with brine, dried

over NaxSQ,, filtered, and concentrated. The crude produci was dried under

vacuum to give compound 7D which was used without furiher purification.

The following compounds were prepared as described in Examples §-7

Table 2
Compound Structure Exact Mass Ki (niM)
# Mass Obsvd
& q 289,11 291.1 B
HC +
S~ o [M+H]
AL A
7 511 366.13 367.1 C
H +
N " [M-I-H]
4\{ U
Example 8
Br Step 1 Br Step 2 R Step 3
\Q\COZH \Q\C%Me > CO,Me - CO,CH,
Br
8A SB 8C 8D
O‘>~NH
Step 4 l H2N11N)<?0
SE
Step 5
7N .
O N, X @ + OGN r@
HN%/N HN‘(Q/NH
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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.



(conpound 6F) could be isolated by chromat ography. WO
2006/ 019768 PCT/ US2005/ 024771 87 In step 5, conpound
wORosagImsspended in MeOH/ water (1:1) under N2PCT/US2005/024771
at nosphere. HaOH and zi nc powder were added and the
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chinaiogra@n.7 nmol ) was di ssolved in D MF (100 ni).

Cs2C8 (27.0g, 81.3 mmol) and nethyl iodide (7.60 ni,

122.0 mmol ) were added. The solution was stirred at

Bepmplzegper at ure overnight. EtOAc (250 nl-) and water

(100 M -) were added. The organi c phase was separ at ed

and washed wth water (100 m-) three tines and brine

L), thencdrjed ,@\5 Na2SH4, ltilt gred, and Me

trat ed _b& g a r Cgvapora ) The gduc

fr Fet under vacuumlto §ive conpgund 7B Cg“e

97% . Step 2 Pd(QAc) 2 (4%r ng, 0.19

race®@c- 2- (di-t-butyl pho®hi no) - 1@%‘mapht hyI 9]1:92

ng, 0.23 nmol), and Cs2CO3 (1.88 g, 76 nmol) were

placed in a 50 nL flask. The flask s pl aced under

S};@:?umfor 2 mnutes and refilled with N2. Conpound
1.00 g, 3.84 mmol) and MeOH (0.311 ni, 7.69 mol)

Cosnpoundi 88 qhvsishred dcebring ¢ 19 Meedmé d’e%éHbédi rbg W¥ﬁck S.

soI uti on was_ added to the above

Dy gtzdt JUHNA Qft Mpdicinad (hamisty, %&87;@0@7 @)i I1788t8'06‘) qB.388g, 18.5

iR P SavERh ERELRZA RO FI TG, 4§ %o and

bemtay peemdge (834 mg, Tes Wmdl)qﬁer‘eﬁédd@l?l ?h@%oﬁ)ﬂon was stirred
in a 75 °C oil bath for about 2 hours. After cooling down, the solid was filtered

R
R Y
N !

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%).



silica gel chromatography (Hexane/ EtOAc 20:1 to 10:1)

to give conmpound 7C (380 ng, 47% . WD 2006/ 019768
WOCH6lW32WBe5/ 024771 88 Step 3 Compound 7C ( 380CTS2005/024771

1.80 mmol ) was di ssol ved i m1di oxane/water (3:1, 8 nl)

and LICH (378 ng, 9.0 rnrnol) was added, The sol ution

) ﬁhjwed at roomtenperature for 3 hours. Water (5

% 5 was added followed by addition of 2N HCl to

adj ust the pH = 2-4. The aueousogﬁase was extracted

Wi Et OAc (1GBtep4-) thre Bs, Theswpgani c phase

wasywashed W th—brine, odni Edr—over Na2sOd, fidtRret

and bgncentrat &d. The onude-{ff oduct was dri edjunter~
vacuumto gi Ve 0 ound 78 whi E4Mnas used wit hott °
furt B8 puri fi'cali an. The folFow ng conmpounds wer eiG
prepared as degsgwmiNeed in E2nrnples 6-7 Table 2
Compound Structure Exact Mass lii (nl\/p # Mass Cbsvd 6

g@e g9.11 2912.1 B H [MH+ 't" a,'C~ 0 7 0 366.13
7.1 C UJN N/ [MH+ 0 Ol / Exanple 8 Br Step 1

@mmw POR (Sregersdin exacgie 90)1%2 mmw rBRECHACIABA: 0.75),
c,%%q;?&m%[’wﬁ preﬂ\é'_ljeg o desc'_%e'a in Examp e 1, 500 mg, 2.07 mmol),
and KoCOs (622 mg, 4.56 mmol) were mixed in DMF (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 (5 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
/
B 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%).
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O%N 0 N’\/>
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@ j [M+H]*
oi oN o~
[e]
H,C
15 J O“é@’ ° 293.06 294.1 B
o7 [M+HT*
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After cooling down, the solid was ltere
8 to 11.
Table 4
Compound # Exact .
Structures Mass Mass Obsvd Ki (nM)
HN ° o
294 KDQ\»]@
oA =0 350.08 351.1[M+H]* B
C cH,
295 " ’
0 335.10 336.1[M+H]* B




and washed with Et20 (150 nL). The organic sol ution

was then washed with water (50 m-) twice, dried over
wolts™ws MySO4i filtered, and concentrated BgTHUSL@SH24771
evaporator. The crude prodwst was dried under vacuum
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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.



Compound 10OF (prepared in step 4) was dissolved in
MeOH (5 nL), stirred at 65 C for 5 hours, then
woanm@eat ed t o dryness. The conpound was suBpemusem®s/024771
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in Empftz 8-11. Tsbls 3 Conmpound Stry tur l\Exact . ;

Mass Mass (r)bsvd lii (nib]) 289.4.14
[MiH + 0 0~~3 0 351.12 352.1 A zlaR/-
0 337.01 338 C H " [MH + Br 340.1 oll 369.11 37

A 13E

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
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342.08 343.1 C H [MH+ NINO NJ 14 427.2 428.2 A
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B ~NO [MH + WD 2006/ 01968 PCT/ US2005/ 024771 93 13

r 431.0 432.1 A [MtH+ o (r) ~ 17 F 357.1 358.1 A F
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Compound # Siructures Exact Mass | Mass Obsvd [ Ki (nM)
20 OMe
7 —
OYH P, 351.1 352.2 A
WA [M+HT*
5 o}
Enantiomer A
21
351.1 352.2 C
[M+HT*
22
357.1 358.1 C
[Mi+HT*
23
357.1 358.1 A
[M+H]*
24
373.06 374.2 C
[M-+H]
Enantiomer A
25
F
H o 373.06 374.2 A
Og-N
X N [M+H]
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).
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Ceneral procedure for Example 14

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.
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DMF (10 m-) and THE (20 nL). The solution was stirred
at 25 C overnight. Solvents were renoved by rotary
wevepmgtcdr . The product was isolated by C18 PCT/US2005/024771
chr omat ogr aphy (CH3CN water99 5% to 90% to give
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13E. Conpound 13F was prepared in the sane way as
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Exact Mass Mass Obsvd lei nM 20 Ove O N 351.1 352.@ ér
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5p2 2 C N[MH+ FINOO
Compound 13A (prepared as described in Example 1, 1.0 g, 3.12 mmol),

138 (197

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



Enantiomer B 22 F (r) H F 357.1 358.1 C FINNN

[MtH + O O Enantioner A 23 F o H(r)\ F 357.1 358.1 A
woO 200fo i+ N, 1- HN O O Enantioner B 24 F H eCT@8308624771

374.2 C o (r)\ FINN [M+tH 100 O Enantiomer A 25 F o H

o310, e b BRSPS Bty

(@HECQ/M@OFHNH@MGM :25) ic dvAWB{ERMdHEE DVSO- d6) 8 4. 06
(d J=14Hz 1 H, 4.20 (d, J = 14 HZ, 1 H), 4.32
=18 Hz, 1 H), 4.38(d J =18 H, 1 H),
%L;Q_?sg (m 2H), 7.55-7.80 (m 5H), 8.93 (s, 1 H),

Compound ‘iSLE obtalned from siep 3 was suspended in MeOH. HCI (2M in
ethyl ether, 0.5 mL) was added. The reaction mixture was siirred at 50 °C for
five hours. The solvent was removed. The product was purified via G18
reverse phase chromatography (CHzCN/water/0.1% HCO.H, 5% to 90%) to
give compound i15F (8 mg, 8.8% from compound 15D).

Example 18

B OMe S
o D Step 3 7
o M)~ 4 2 = P
BocN Y SN
\ 0 HN
0
16D 16F

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%).

N-N
Step 3 PMe
Oy N
BocN Y N
HN

17F

Example 17

Step 3

Compound 17D (100 mg, 0.19 mmol, prepared in example 13), pyrazole (15.4
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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purified by silica gel chromatography to give conmpound

14E or conpound 14F. In step 4, conpound 14E was
wdizesmiy®s i n net hanol and was stirred with HCPCTMUS2003/024771
hour to 12 hours at 25 C t#060 C. The sol vent was
2,8Rvedg 0 give conpound 14F. The fol |l owi ng conpounds

wer e prepared as described in step 1 of Exanple 14
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Compound 18A (1.0 g, 6.4 mmol) and compound 188 (1.324 g, 7.68 mmol)
were dissolved in toluene (4 mL) and stirred at 80 °C for 24 hours. After
cooling fo 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)
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
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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



solution was stirred at 55 C for 20 hours. The

reaction solution was purified via Cl8 reverse phase
WORMG/01488g col unm, CH3CH water/ 0.1 % HCO2H, 59€THIS2005/024771
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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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ammonium carbonate in appropriated 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 filiration.

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 20I. Alternatively, compound



nitrogen. The reaction tube was sealed and heated in a

120 C oil bath for two days. After cooling down, the
woeatoignws sol uti on was purified by 018 chr onaPograpleg024771

(OH3ON/ wat er/ 0.1 % HOO2H, 39 to 90% to give conpound
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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.
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give 122 mg (35%) of compound 21E.

Example 22:

OH OH OH O
H\ BOC-ON GCbz-Cl PCGlcelite O KCNI(NH,),CO, o HN‘(
. . . — NH

NH, N, OTeCR HmH DIPEA HA ‘)j EtOH/H,0 ?ﬂ

2 2 ocl BocHN NHCbz
2 BocHN  NHCbz BocHN  NHGbz

224 228 226 09D o0E
o) PA/C

H,

HCI + o=
H N o)
BocHN o 0 HN

~
H
HCI/Dloxane N 22M g fo)
HN 5 -

O 22J EDCI/HOBT
/DIPEA

oo, Ao, &
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1.8% fromstep 1). The foll ow ng conpounds were
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Compound 22C: Compound 228 (1.5g, 7.2 mmol) was dissolved in
dichloromethane (50 mL) at 0 °C. CbzCl (1.24 ml, 8.7 mmol) and DIPEA
(1.52 ml, 8.7 mmol) were added and the reaction was stirred at 0 °C for 30
min. The reaction mixiure was washed by HCI (1N, 50 mL) and brine (50
mL). The organic layer was dried and concentrated io give crude compound
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.
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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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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
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Conmpound 22D (1. 86, 5.8 mmol), KCN (0.56 g, 8.65
mmol ), and (NH4)2CO8 (1.66 g, 17.3 mml) were
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filteri n? the catalyst and concentration
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HN

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

Vg o (e \—N?D*
C ¢ i ght .
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432.12 [M+H]* A
116 435.2
434.12 [M+H]* A




(0.04 nm, 0.26 mmol) were added and the reaction
m xture was stirred at WO 2006/ 019768

wWOCTIes2e85/ 024771 110 room t enperature for 48CHMUS2005/024771
Sol vent was renoved and thelcrude material was and
purified via sgc (10(r)x(r) NH3MeOH CH2Ch) to give 2

mg (8% of lauupuuud ﬁg\a .ThsEfo%ow. “_gl_ gTquands
wer e preparie as SCri pe N mp ez d e
Conpdéind ## Structdre Exact Mass ,\Bss, Obsvd &igS.Gni b
33 a oN ,\-lJ' q 450.%5.451.1 B [i'FIH +| O[MisNjO O34 2
Ns ACl 458 05 458 N[MH + OHNI,N OC 448. 2
—NF 44715 M —A—35—H-N-N-H—O=(—N-0-10 3732 36 H
HN-O 372.18 [MiH[ £, B N OHN N O O 37 382.15 333.1|C
e Y 418.1
X 41712 el A
. [ii+H]
D%, @
i1e Qe 423.2
o 422.14 et A
120 D 423,14
L/ 422, o ;
.»:%/F 2 03 [M+H]+ A
121 » 451.1 ,
o0 450.09 e
OJ:;Q&@
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by 446.14 A A
123 o 467.3
Sg . 466.08 e A
124 L
2 447.13 U‘ﬁ_ﬁ A
125 484.3
483.12 e D
126 F 434.2
%&j‘ 433.12 et A
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483.12 [t C
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4,
167.08 [HeHT C
131
450.2
449.08 [HiHT* A
132 468.3
467.08 (N HT A
133
484.3
483.12 e A
134
452.2
451.11 IR A
135
452.2
451.11 (T A
450.1
136
449.09 [MPHT* n/a




Exanpl e 1001: Br Br Br OF Step F step 2F HN HN HN
boll, Gk NOONOON HI I SEM SEM 1001A 1001B 1001C
were/039768§ N O Step 4 0 bo', F H N N HN N O - RCNUS2005/024771

O--4, NO HI SEM 1001E11&)01D WO 2006/ 019768

PCTII USZOODT 2477t OL cp o—& DUI tt | oh uf
conpagnd 10019 (1. g 3.95 %ml) in anhydrgg VilF
(35 ) was addedZ2-{tri et hyl si43A9%t hoxy %ﬁl& G
chl ori de (SEiI\/I\/CL,» } m, 4{73 mmol) and (0.9

nL,” 5. IZ4 mmpl ). The solutitom was stirtredyat 25€fof
overjgigght . DMF wag ¥ enpved unger vacuum Theéagg;qduct
1001B was jpurifi ed~py SGC (H=xar4@2@‘3)6\c Hjhe| d: A
1.6 g, 74%| Step™? und 10015 was resol Ved

o

Chiral cel dD col unthy (MbbiTe phaser Hexaner 2- propan
3: 1)i39The flirst pe was coII pCt %%Q%d concemsfgted|to

gi ve conpound 1001 SStep 3 [T A
140 ‘% 492.3
491.2 - C
M-+-HT*
B0 L]
41 482.1
4 - ,
ﬁ; 181.2 [T A
9
141 % 433.2
}Ij 432.1 iy D
DXIQ [M'E'H]
)
143 - 433.2
-0 4521 [i+H]* A

144 ){@
0 g, 339.1 340 [M+H]* C

145
“ﬁ% 339.1 340 [M+H]* | A

146 %l&j 419.4 [:\lnioﬁﬁ‘f A
147 0' / Q:@ 421.44 [ﬁﬂﬁﬁ A
148 :s? 421.44 [f\‘nzfﬁ? A
149 454.45 455.3 A

[M+HT*




To a dry flask was added conpound 10010 (1.5 g, 2.73

mmol ) and 4-pyridyl boronic acid (670 ng, 5.50 nmmol).
woheosfoigms® was vacuunmed and refilled with nitPOGARIS2005/024771

three tinmes. Pd(dppf)Cl2 (ZED g, 0. 30 nnDI) mas added

and fol IT’VF_d_b_)T_idQ“I_ﬂTJH of T CHIEN( 20— m)—and—ag-
K2CB (1 M| 15 nL L“The solution was stirred at 80|C
(oil bath) |for \’o . After cooling down, CH3CN
(1003fL) was added the so idﬂgg%y enmpved4dy.s
filtration.] The aqueous |ayel wa s@%arateﬁmapﬂ+ A
extracted with Et OAc (20 nlL) pnce. The oprganic

sol uti on wgs conbi ned and congentrated. [The product
WerS—ptH-H--ee—by—SCo{(CHRCl 2/ NHACOH | 20-1:- 0. 1) 0

givi fOﬁDOJ;d 100 ‘ﬂStep 4 Conmpound 1001D was
dis % ved |n a m xt of ”Etha1ow3@W%wH“ﬁﬁS%ﬁ@h@ﬂ* A
S

di oxane) (R:1, 30 niiJ“&Ad was stirred overni a
Sea! Cd pr essure f!c’auﬂ at Q0 C oil_bhath After the
solutj on was cool gd. i on was tjransferred

i nt 250 . K-gglal 4 0as 4 Leat ed
and dried ude 'm Xxtju %%\rl‘\ﬁm::-ﬁf <

...... d Et3N|(0.5 nl) was

dissol ved

add and stirredd 25 C. The sol vent wa$

feverse pgs %ﬁ?@ﬁ% 37 A0y, ©

reverse ph

TS

—wit-h additl 0 give conpound 1001
(815g, 71 [%from C). WD 2006/ 019768
PCT/52005) 024771 (41 e 2B Fl H
o- ~-N 1 N|F 14 (O . )q’%gglvl oTEE“"‘”@'%(QN"'H'!ﬂ+ -

155
466.14 | 467.3[Wi+H]* | A
156
435.11 | 436.1[M+H]* | A
\
157 %
466.14 | 467.3[M+H]* c
158
466.14 | 467.3[M+H]* | A
159
433.16 | 434.2[M+HT* | A
160

472.10 | 473.3[M+H]* A




| SEM 1003A 1003B To a flaned dried flask was added
conpound 1003A (100 ng, 0.182 mmol),

wO 200600976 di phenyl phosphi no) but ane] pal | adi um( PCY/US2005/024771
di chl ori de [Pd(dppb)Cl2a 1220 ng, 0.02 nmol ], and

OO N~

coppe (H GXi‘fC'ZKN( 15 Ny, —0—18—rrot ) Fhe—ftask—was
vacuuned and refydled wth nitraogen.

2- TE@in- butyl st angyp pyri di ne (0,076 0L, | 23 )
and DVF (1{nL) Werhei& . The \ol”‘ﬁitj'iq%n vvésw'sﬁ\{irr dlat
100 C oil |bath foty r's. After coolng, the DWF

N

WaS T EMOVE( Dy r[e{Nary evaporatgr. e proguct was
SCC ¥

purified by xane/ Et OAc 2:1) to gjve 1003B (84
mg, 18309 . Fxanpl e TPO3oBr (1) N 4§20 4PN ONg
p-,:41 N o|SEM SEM 1003B| To a dry pressure

tube was added cofpy 003A (%0 ng, Of 091 mmol ),

brsUdroenzylirdeneagetone) palladiumPdfdba)Z, 1.6 Ao,

0. g@%ﬁ nmoll], 9, 9%

di yl - 4,(5-bi s(diphenyl phosphi| nédxaat hefsy. gpantphas, B
3.0 ng, 0.0055 nd Cs2C@3 (60 ng, 0.182 nmol}).
The pressure tube S wacuuned |and refjlled with

ni trogen. PRyrrolidi none (14 ny, |0.16 mmpl ) and
di oxane(0.% nL)“ere added. The¢ tube was seal ed and

stid®éd overni ght & 100 C (oil | bgd hy. | Aldeep[igeai N9. A
di oxane (2|nL) wag ad and the solid was rehoved hy
WO 2006/ 01¢ S | 114 filtration, The
Set-H-onR—was H+H+ea—phy—SEC
(CH2(1- 12/ N
165 466.14 | 467.3[M+HT* | A
166 "
455.44 456.3 [M+H] n/a
464.15 | 465.3 [M+H]* A
167
516.18 | 517.1 [M+H]" C
168
169 478.16 | 479.3 [M+HT" A
170 q 516.18 | 517.3 [M+H]* | n/a

466.46 | 467.3 [M+H]"

171
O s
hacsel




40:1) to give conmpound 11003E (27 ny).
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1004B 1004C

(r)l (r)(r) Step 1 i

1

E2 rnpllz 1004:
F Step 2 F E-E .-NN
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Proton NMR Spectral Data for Selected Compounds in Table 1000.

Compound 11

1.

'H-NMR (500 MHz, DMSO-dg) & 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) §8.99 (s, 1H), 8.03 (d, J =

8.8 Hz, 2H), 7.96 (d, J = 3.3 Hz, 1H), 7.84 (d, J = 8.3 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,




by preparative TLC (10% MeOH in CH2CI 2) to afford

conpound 10@C (42 ngy, 71 %yield). The follow ng
woanpouyds wer e prepared as described in E nol esTAB8RMD5/024771

1002, 1003, or 1004. TI abhz 1000 Conpound Structurs

%ﬂﬂ% Far SRt n b | (Pm!H] HﬂgHME Thol, ) = 17.5

nggm[@gr -5-8142215344@47})14 g6, 13 {M}ﬁ]j 14&; 114 417.1
+ A 115 433.2°432.12 [ MrH + A 116 434.12

[l\/l 435 2 H] + A o WD 2006/ 019768 PCT/ USZOOS/ 024771 116
BRI 1395 [ IR G MHBEB500) 85175321 M Hh), 3.8
3.88 (m, 4H), 4.14-4.52 (m, 4H), 7.01 (d, J = 8.8 Hz, 2H), 7.47 (d, J = 8 Hz,
iH), 7.46-7.48 (m, 3H), 7.75 (s, 1H).

Compound 143.  'H NMR (400 MHz, CDCl3) 8 4.21-4.50 (m, 4H), 7.498 (d,
J = 0.8 Hz, 1H), 7.52 (d, J = 0.4 Hz, 1H), 7.73-7.76 (m, 3H), 7.76-7.87 (m,
4H), 8.60 (d, J = 8 Hz, 2H).

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.



422.14 0°r 0 5 "N 120 422.(r)84n23p ..1 01 121 A a F
450.09 451.1 [M+H + 122 446.14 447.2 A ;O F [ MrH] +
WQ2B06A6768 466. 08 [ MrH + A 124 P 447.13 448. 2PCINUS2005/024771
[MiH] e ~J r 125 483.12 428+ D F [MrH 126 433. 12
%47434 2 5% H WD 2006/ 019768 PCT/ US2005/ 024771 117
TS 434 3 D 123 ~ 449.00 [i WH + 129 FF

483.12 H + o " 130 467.03 468.3 H+ C oho O 131

/AN F 449.09 450.2 [MH + A

Br 7 NHp-HCI

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 @
—_— —_—
NH @LN_SEM N-SEM
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%).



ONO F O 132 468.3 467.08 [MiH+ A "' Y" OF 133
FFR -Ni' F 483.12 [434.MH[3 + A / O N F 134 452.2
wOl28bN19768 451.11 [MHH + A -1 N O 00 F |F 13P6TMS2005/024771
452.2 F 451.11 [MrH+ A ON O F 136 449.09 450.1 n/a
_Ni [MH + 0 N O WD 2006/ 019768 PCT/ US2005/ 024771
5382131 r 434.1 43.98 (~V+H + ~ 138 s 432.98 434.1 o

T a fldme dried flask was added compound 10078 (1.427 g, 4.35 mmel) 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




139 ~~ 440.13 441.1 r u~-a 140 492.3 [/~ 491.2

[~+HIT+ ~ 141 " 482.1 481.2, r o/ \ o\r d 141
wo3keh1488. 2 + D \o ~ p (f~V+H 143 433. 2 432raTfuskddse24771

A o Na 144 339.1 340 [M+Es+ C O \ / 145 339.1 340

A— o\ /—P-— 146419 4 420 2 EI\'I}I-‘I—H-LA 147 421 44

N

LIVITIJT 7\
8|421.44 422;2 [MH + A 149
2

[M4222+HA]+ r014
454, H30 455. 3 D06/,019768 PCT/ §182005/ (2477

A WD
119 15 0 ' r 46132§ [Ri+H]" =

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

+ 8 T
\B’

CO,CHg I CO,CHg
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



466. 46 [~+0-~]+ ", F 434.14 435.2[u~li+H ]+ 434.14
435.1 [6W +11]+ C o0 0 153 ~ ,i 466.14 467.3[i~i +H] +

WO 2006089476435, 11 436. 2[ V+~I ]+ Pte, 155 N F 466PQ#/US2005/024771
467. 3[iWH + A o o If 15612635. 11 436.1 [ MtH + A 157

A5 AlohAb A i Y S oS o 1o
héafs. 2 (At coofing Hite 5 @z Mrfbvadl B0Giltration. The solution was
conceniraied and purified by SGC (Hexane/EiOAc, 10:1) to give 1008C
(12.1g, 80%).

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]*




O 472.10 473.3[MtHH+ AN NF O11 NO \ WO
2006/ 019768 PCT/ US2005/ 024771 120 N 161 N b~x 4117J2
wo286/01¥68H HN Np ~ 1 ~ " Of.p ~JIN N~ 16PCT/US2@5/024771
41711 ~ 44(r).~[Y~l+~~9a]+1Ld O-N/ \ F 16x71 \ kH O
466. 14 %&QS[I—HI—H+ B FN OH HNN 11/ 164 v/ O
Eeean@leaHe? L ki +H + L~1 HN --"NF/ O==[, N O -N 165
O 466. 14 467.3[i 7+H + A

o)
Step 1 e OH Step 2

N OCH3

N
e

N
H

10098

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.



HN NF O-N O LV H 166 455.44 456.3 [MtH + nfa o0 o
464.15 465.3 [MH + A 167 .N N OLN OH 516.18 517.1
wObtdlot988 168 HN~O\ O 0, NH 169 478.16 479. BCTNsR{05/024771
A HNN-NO\ O170 516.18 517.3 [MtH + nfa N N
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Compound 10090 (100mg, 0.214 mmol), 1-bromo-2-butyne (34 mg, 0.257
mimol), and Cs:CO5 (140 mg, 0.428 mmol) were stirred 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
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aﬁ@i'foﬂovﬁ@@-b;f Hadiidh) of GHEN A AT £ KHD; PH), 4775, The
(m 1 H, 7.48 (m .Erg 4.40 (d, J = 17.3°H 1 H,
sdlutian (wis 3lired72380HL; (eil Waihpia7i6diows= Adep aaeling down,

IR ATIEIERTIEE T I i i
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_ ] : Hz, 2|—?, 7.65 (s, H) , .
oramit salutionwasicamiyined gnd concgnigleds fipe Rrodycy was puiiied

ol & SrckibprdchiaoolEretellpiact e

DVSO- d6) 88.99 (s, 1H), 7.84 (s, 1H), 7.74 (d, J =
8.4 Hz, 2H), 7.66 (dd, J = 8.5, 4.6 Hz, 1 H), 7.54 (d,
Step=38.4 Hz, WD 2006/ 019768 PCT/ US2005/ 024771 122 2H),

Chyrbyrif 1fifle Shilmistiin Sieb)3 vfac'BigkGep in diech g ) and
HC] i 6. cioxaitk, 3 mt) Wa ablded Bnd)stir@ahpeemibht 20 251%€. MeOH
w’é‘!&;%é 5r%(r)no|\\//|é%’ a%gs%g St%d%f 3Wa%§ fied 452der3'v%g&um to give

compound 10100 (315 mg, 75% from compound 1010E).

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

Table 1003
Compound # Structure En);ascst (I;llbassvsd Ki (nM)
187 ] o 338.1
% m 337.11 [M+HT* B
OJ\N ©
338.1
188 3 [M+HT*
t@ 337.11 360.1 A
o 0 [M+Na]*
338.2
189 3 [M+H]*
A \»j@ 337.11 360.2 A
o 0 [M+Nal*
W Qo | e | am | A
oi 0 ° C*?:




3.88 (m 4H), 4.14-4.52 (m 4H), 7.01 (d, J = 8.8 Hz,

2H), 7.47 (d, J =8 Hz, 1 H), 7.46-7.48 (m 3H), 7.75
wO0200601¢4968 Conmpound 143. 1H NVR (400 MHz, CDCl BYT/US2005/024771
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and HCl (conc, 36%in water,10 nL) was added. The

solution was stirred at 25 C for 4 d. The solid was
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solution was then gradually warnmed up to -20 C and

stirred between -20 C and 10 C for 4 hours.
wolzddslo1seB ut i on was added and t he aqueous
extracted wth Et QAc (50 ni132) three tines.

Sat ur at ed
sol BCTmIS2008/024771
The organic

phases—were COﬁ”Si ned—and—econcentrated—Theprgduct
was jpurifie y SGC  (Hexane/ EtQAc: 3:1) to gi Ve
conmpound 10 (1 0 g, Bb7%. The foI | owi ng corrpounds
Xy € prepar etl descri|bedzi 1005
1006, and/or 16d7. Tablle %%‘%6 %QJIM é_ﬁr uctjur eD
Exact Mass Massy Cbsvd Ki (nM 177 0 F 379.10 380.1
[I\/H—U+Aoa0f3801 178 NF37910[|\/H—|] Al ONO
17200\ A 12709 1n“> A la LYY oY
T I [v U OrJg.  1uU LIVIOUUJ.I_IJTUI_ I I\I \ \'A &)
2006/ 019768 / US2005/1024771 125 180 r 37.1 |3~~.07
{J{I—ﬂt orfmn~,181vy,99, 37.1 r(r) ~ "\ F3[/~.(r)7
"t~ o~0 18280343 (1) 74[9@-1[ N Y O
(11a91' ~ 1] f&I1 0 N|PO 183 N. | N 87. 118( o 1 NN F
[I~II1rEfI]+/’
21z Q g 355.1 356 [M+H]" c
213 gﬁg 355.1 356 [Wi+H]* A
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216 518.2 519 [M+H]* c
217 480.1 481 [M+H]* A
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O N Proton NWMR Spectral

Data for Sel ected Conpounds in

Tabl e 1003. Conpound 181. 1 H NWR (500 MHz, DMSO- d6)
wae 2006/0397%68, 1H), 9.34 (s, 1H), 8.18 (d, J = 8P&THE200%/024771
H, 8.12 (d, J—76Hz 1193),7.67(m1|—|) 761(m
1H) 75“( |F0||), 4 5( 1o 3—5—143HL, J.II), 4—4
(d, D = 17.3 1H, U.38 (d, J = 17.3 Hz, 1 H),
4.34| (d, J 3 .3 Hz, 1} H). Exanple 1008 OCH3 X8.0'B
OCH3| 4 + I{l/~~ / C02CH3 | COZCHS Br 1008A 1008B
2008C Conpou 008A ( ] 8B |(13..36
m, DB7.93 mol Pd(dppf)ﬂcﬁl%% OW@% )|, 2
di oxane (350 , water| (50 nmL), (and Cs2CO3 WD
2006{ 019768 / US2005/ P24771 126 (22.5g, 163 |mmol)
were stirreqd @t 110 (r)pP (oil bath) under nitrogen for
16 hours—AFter—eooH r—the—sel-d—was—+enrpeved—by
filt ratl on. @ sol uti oh was concentrated and
purified byé}a (Hexanef Et OAc, 10:1) to give 1008C
¢ie@. L g, 80 “he fol | pw C )oun pr epar e
as descri bed i\ Exanpl ep f@%ﬂ @W"T@‘L 100
Conmppund VI Styructure ppct Matz Mazz G vd N (3I| i)
134 0 C~t 3517.112 352. 1 [ iHHH + A O N O 185 369.11
3701 [iii+HF+ A 01 185 430 2 [MEHl+ t 420 03 432 2
220 BC%@ 41116 | 412 [M+HT A
221 S{;&Q 531.19 532 [ii+H]* B
oo
222 S:\&Qi 4851 | 486.488 [Ni+H]* A
223 %&Q(@ 446.14 447 [M+HT* A
224 %é 465.21 466 [M+H]* c
225 %C%‘LQ&} 558.00 | 550.561 [M+H]* | A
226 ﬁfﬂlﬁ% 487.04 | 488.490 [M+H]* | A
221 S 591.11 | 5021 [W+H* | B
of 0 °/\©;d
228 519.1 520.1 [M+H]* c
229 E\&l\ 528.1 529.4 [M+H]* B
(>
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WD 2006/ 019768 PCT/ US2005/ 024771 127
E2~ nmpU 1009 \ OH OCH3 Step 1~ OH2 Step N Z N HN

wOehoo/o68HN (r) -14 /0O HH SEM 1009A 1009B 1809@S2005/024771
Step 3V Step 4 - N~ (r) @349H HN/ HN~N (r) Il (r)N
+—SEM-SEM-1009E-1069p—Stept—Conpotnd—1609A~ (1186
3. 36mm| ) anplf‘ ridi ne hydrochl onfi de (2.33g, 20.17
wer e @Jbl7 into a 20 nL m ¢rowave reactor| tube
%n@ r eact ed)a'tr 200 C fpr 1 hour.| After cooling down,
#L solid was ssol ved| i nipPNB and 4uaifdigd by Cl&
chr opat ogr aph CH3CN water 5% tg9 90% with 0. 1%
HCO2H) to gi ve® conpound| 1009B (0,87 g, 779% . Stiep 2
Conmppund 1009B (0.75 g,| 2.22 nmmol|) was dissolved in
DVE (12 mi)
i
23 / % 459.16 460 [Mi+H]" C
HC Fs
{
HC
232 g 421.14 422 [Mi+HT" A
I
HC
233 : g 47108 | 472.474 [M+HT* C
Hzc\(c,
cHy
234 )&g 415.02 | 416.418 [M+H]* | A
235 )%‘6 429.03 | 430.432 [M+H]* A
236 466.16 467 [M+HT* A




SEMCI (0.48 nmL, 2.44 mmol) and DI PEA (0.775 nL, 4.44

mol

wOQn06d1908Ir S .

) were added

DMF was renoved under
product was purified by SGBY Hexane/ Et OAc:

and the solution was stirred at 25 C
vacuum an8Crius2005/024771

3:1to 1:1)

to give conpound 1009C (0.81 g, 78% . Step 3 Conpound
100 Ma§,,?*esol ved on-Chi+alcelCbcol-um—by—using
ﬁI—)I;xa as nobil e phase The firlst peak
Ak entrated to gi oppound
1009p. T a0 5/ 0254 % oY St ep %4
Conmp 0.214 mml ), 1-brono-2-|butyne
(34 e —Cs2E08-{H40—+rg—0-—428—+mel—
wer e m) at 0 (r)C for 2 hours,
£hen| at 2 r)£ for overni 3& Wat ed18.5[ifkH]hvas adged
and t he Utipn4 ﬂ‘ﬂextract ed with Et|{OAc (10
i) hraely, he ergante—phases—were—conrbhnred—an
concentr d The product was purified by SGC
€¥Bxpne/ 1) to gaz&@c_&gn‘pound 100SE (81 |nm).
Exarrpl e r Br C t 10 aG St.ep
2] o N ¥ Jp - - - - - L - BN RN ﬂ@g}}%[%*ﬁ (" @ N
O HN N N o} O S SEM SEM 1010A 1010P 10100 Step 3




OCH NI / HN I ONO1 SEM 1010D Step 1

Conpound 1010A (1.03g, 1.88 nmmol), (BOC)20 (493 nmy,
wa20@/omvmwes), and Cs2CC3 (741 ny, 2.26 mmol) WeC®US2005/024771

stirred overnight in CHCl 31320 nlL). Water was added.

The aqueous | ayer was extracted with Et OAc (3x50 niL).

The conbi ned organic | ayers were concentrated and

purified by SGC (Hexane/ Et|OAc4286L0 90%DALOGH-MNE A
aagonpound 101(%2(1 01 g, 83% . Step 2 To a dry flas

)

was added co 0108 (500 ng, 0.77 mml) and 4}
pyridyl boro (190 ng, 1.55 mmjl ). The flas
was va‘uurred’ and V\D 06/ 019768 PCT/ US2005/ 024771 | 129
refilled with nltrogen thrge tinmes. Ed(dppf)Cl2 (2

A

[09)

ng, 0.04 mmol) was added 4gnd igp lgwed byz: fHpn[of A
24¢HBCN (5 ) @nd K2C3B (1 Ri, 4 nL). The solutionwas
stirred at 80)C.(oil bath) |for 16 hour|s. After coo|ing
down, |CH3CN ({800R}) was ddded and the solid was
renoved by fifttY n. The | aqueous | ayer was
separated and extracted onge with EtOAc (20 nL). The

organi ¢ solution was conbi fed and conclentrated. Thg
24‘? oduct was puyrified by SGC (CH2CI 2/ MeOH NHAOH:

0:1: 0 ep 3550mE
10100 ¢ s d| sso?ved |% ﬁo ) A
and H{ n.) was added and stirrgd

overni ght at 25 C. MeOH wds then remdved and the

product was dried under vaduumto giveg conpound 1D10
246315 my, 75%from conpound [1010E).

_‘&;@vﬁ 409.14 | 410.2 [M+H]* A

244
Eéjcﬁh 42312 | 4241 [M+HT" |  nla

245 )
R&@I 43516 | 436.2[M+H]* | n/a

246

S:?Ij% 46014 | 470.3[M+H]" | 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).




The foll ow ng conpounds were prepared as described in

Exanples 14 and 1009 or 1010. Table 1003 Conpound #
WSQD(MGII%& Exact Mass Ki (nM Mass Cbsvd 187 €ET2870034024771

[M338.1 H+ B O~N0338 137 188 337.11 [A 360.1

éf@@p@ *7”@3 53y 4'%3%‘5 0%{% 5@@@1@5)6’8/26“?%['\/}1%5,56}4:,

s_@aémadapm ‘i/(j:d J4—Ci(7 6_514 4H~4 1]34(@ d 11:% HL 1H) 571 (d J
~——- ( JJ VV~~~nnn 554.20 [~ ~JI555.1 ' !
=13 %T%éﬁ B 492.16 [493.1 A

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),



197 492.16 [M493.1 H+ 4 pp ~O~ ~ 1 198 p 389. 14
[M390.1 H+ A' 11 Op CF6 199 F\ p 355.10 356.1 C

wO bidlot976© O OH 200 554. 20 [ Mb55.1 +H] + B O ryPCTAIN2005/024771
WD 2006/ 019768 PCT/ US2005/ 024771 131 201 aH 415.(r)~
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[NHI}IH??)OO 99 402 {MFH + C HO 207 O-N 480.99 482

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
(CH3CN/water 5% to 90%, with 0.1% HCO:H) to give compound 10118 (73

mg).

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




HO 0/~"N 0 208 572.19 573 [MrH+ B IN N 0 209 0

510.17 511 [M+H + A WO 2006/ 019768 PCT/ US2005/ 024771
WQ2Me/oieAs 1 2161~ rL X59. 15 460 [E~l i~ ~~]| PEOURLDS/024771
0 J1.07.13 408 [H+H + K, HCI®2 N...,~ o X55.1 356
"Mng C OHO / \F 213 356+H + A OON N 0 355.1 [ ]

i 904 Br 214 O 415.02 416.418 [MH + A HOr O 215

SN Ve 46 7- 05_468. 470 [[MEH[+ A~ H3C 0 216 5187 519
?m ¥ C Strueivie Exact Mass | Mass Obsvd | K (ni)

. .
247 . 43242 | 4334 [M+H]* A
\/r-' )
Example 1012,
(¢] (0]
H step 1 NO, step2 NH, =0 = step 3
R,—ﬁo + —NO; —— R,—<— : ___p, RI_(_ + | /_'R1 — R,\(‘N J \\
OH OH Br OH =/ Fa
1012A 1012B 1012C 1012D 1012E

l step 4

Q o)
R, X tep 5
N step
O 22 0 Oy
//l\N © o) =/ R,
d

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.



O\ Oy NN O 217 480.1 481 [MtH+ A 0 (15 WO

2006/ 019768 PCT/ US2005/ 024771 133 F ")~Qu' 68 O N~
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115921[] H + B Il 1 228 519.1 520.

per@qi by Gilicaz® Ahrmai@qlaw. 4 [ M+H + B WO 2006/ 019768

PCT/ US2005/ 024771
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/iBUOH OH
0 THF/Bu 10138 MeOH CH OCH,

10134 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.
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CBhpound 10138: Compound 1013C (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%).
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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.



i 469.14 470.3 [MtH + n/a Proton NVR Spectral Data

for Selected Conpounds in Table 1003. Conpound 198.
wOIﬂe(NMiM(mOO MHz, DMSO d6) 8 9.22 (s, 1 H), 7.8dT1/US2005/024771

(m2H) . 7.43 (m 4H), 7.224(t, J = 2.2 Hz, 1 H), 7.16
%dd\] 96 1.2 Hz, 1 H. 4.82 (d, J = 2.0 Hz, 2H),
S , 3.33 (s 3H). WD 2006/ 019768

PCT/ USZOOS/ 024771 137 Conrpound 2(r)3. 1H NWMR (400

MHz, DMSO-d6) 5 7.63 (dd, J = 8.8, 5.6 Hz, 2H), 7.43
G@thpcﬂmd 80448z was Fpacizd 18iti r@arbemyl aogpopad uneen rgductive

aiﬁn%quz comémns(t%lglv(ed co&wm%{lggzgﬁﬁ@@ 1 é\}&%{'\?ﬁy,( &omj)ound
i ?‘ﬂ 4s. v@aé"%ea’ébd‘%ﬁﬁ agéw(éale %'I@ctro?hﬂ@ @Hds Bkde 1b"¢g|%/80mpound
500 Hz, 1H), 4.27 (d
1054LE, whiem wals anf@d bys cweichmmaw@reaﬂﬂy(d J=1 7
Hz, 1H), 6.84-6.89 (m2H), 7.16-7.21 (m 2H),
7.56-7.60 (m 1 H), 7.71-7.76 (m 2H) Conpound 219. 1H
SM&(SOO Hz, CD30OD) 8 0.36-0.40 (m2H), 0.61-0.68 (m
125135(m1|—|) 391(d J = 7THz, 2H), 4.14
= 15Hz,1 H), 4.30 = 15Hz,1 H), 4.34 (d, J

C@ﬁ#‘%ﬁ&?'dlﬂ@ f}va%?e%gtﬁfﬂxﬂh %5@@ nalsleqriplinyl=ho DIPEA 1o oive
w‘ld GOTESURicEBRas bukiiidd/By CRe déd chERASR)rapity. 13
(t = 8Hz, 3H), 2.21- 2.27 (m 2H), 4.15 (d, J =
14Hle) 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),
(

79

7.04-7.14 (m 2H), 7.16-7.25 m2H), 7.64-7.79 (m
3H). Compound 233. 1H NWMR (500 Hz, CD3OD) 87.678 (d, J
= 8.5Hz, 1H); 7.455 (d, J = 4.1 Hz, 1 H), 7.817 (d, J
=4.1Hz, 1 H,; 7.09 (s, 1 H; 7.052 (dd, J = 2.207,
6.305Hz, 1 H); 4.515 (d, J = 17.3 Hz, 1 H), 4.450 (d,
J =17.3 Hz, 1 H); 4.065 (d, J = 14.5 Hz, 1H) 3.89
(s, 3H); 3.87(d, J = 14.5 Hz, 1 H; 3.85 (m ;
2.46 (m 2H); 2.09 (m 1 H1.89 (m 1 H,; 1.76 (m 1
H; 1.67(m 1 H; 1.54 (m 1 H,; 1.32 (m 1 H).
Conpound 239. 1H NMR (500 Hz, DMSO d6) 84.11 (d, J =
15 Hz, 1H), 4.27 (d, J =15 Hz,1 H), 4.29 (d, J = 17
Hz, 1 H, 4.38 (d, J =17 Hz, 1 H), 6.84- 6.89 (m2H),
7.16-7.21 (m2H), 7.56-7.60 (m 1 H), 7.71-7.76 (m 2H)



Conpound 243. 1H NMR (500 MHz, CD30D) 68.53 (s, 1H),
7.67 (dd, J= 8.5, 5 Hz, 2H), 7.46 (d, J =8 Hz, 1 H),
W(M%/O@Q%S = 8.5 Hz, 2H), 7.15 (m 2H), 4. 31rad,us3005/024771
17. o Hz, H) 4.22 (d, J #4417 Hz, 1 H), 4.13 (d, J =
E1 I 4 WD 2006/ 019768 PCT/ US2005/ 024771 138
&@WFJ@y = 14.2 Hz, 1 H), 3.88 9d, J = 3.5 Hz, 2H),
3.3 9m 2H), 1.22 (rn, 1 H), 0.57 (d, J =8 Hz, 1
H, 0.33 (d, J =5 Ha, 1 .EmmlalOllO O HN HH
, 7- Mb(::r OHHOO-0Q F011A 101111 To a
sol uti on of conpound 1011A r hn DMVF (5 nml-) was
added m chl orobenzoyl periox RBA,, 100nmg). The
solution was stirred overrbl)gtO at ZE'f The product
was purified by Cl3 reverse B fiase chromatography
(CH3CN/ water 5% to 90% with 0.1 % HCO2H) to give ~
O

compound 1011E (73 _ng). The f Y98 *ng conpounds

@ pared as descy | ed i n_Exanpl es 1010 and 1011.
0. 019768 P
1012 O

2 '7 X3x2.ca~~ i

N Noz stemisd N
1013 p BblPthMF\ Rz MTOL2A 1420, IPEREVA@IRD
N
ZE OCH,8 H
o

OCH
1015B N © °
ﬁ O H 1015D
1015C y ? n=c=0 DIPEA
F KO
QCN X - T'O 0
CN
DIPEA
. 10141 NaCNBH, NJ(
0 N o
N N 0 N
HN HN
)\ 0 OCH, N Lo
N HN &N
)\ 0 OCH, H
1015E N 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
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t%gga%ri@tBﬁJre or 2%?%%n,%%N%3 (%?CHQ 0.13 1!%%0 0133 a%ded 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.
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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.
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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.
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oyefrﬁghm9$6B/entwassz@nsww¢mmga\m&iude matendl ‘ﬂ@‘WE (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
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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%).
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Compound 1020A: Compound 10204 was synthesized following the
procedures described in Example 22.
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
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1018A was synt hesi zed fol |l % ng procedures in Exanple
%8% Compound 1018B: Conpound 1018A (180 ngy, 047
[ was stirred in MOH (1 nL) at rt. HCl (3 nL, 4N

D[ opornedL W@%s%@'%br@@ﬁat@h@if eacy, 925 lﬁkﬁ@l}”@wd\@ﬁchlom-ﬁa-
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mixture was diluied with EIOAc, washed with waier and brine, and dried with
NaxSO4. The resulling material was filiered, and concenirated o diyness.
The crude product was purified via flash sge using 1:4 EtOAc:hexanes as the

mobile phase io give 15.93 g of 10218.

Step 2

A flask containing AICI; (2.55 g, 12.1 mmol), and LiCl (0.41 g, 2.6 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, 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.



1019B 1019C 1019A WO 2006/ 019768 PCT/ US2005/ 024771
154 Conpound 1012A: Conpound 1019\ was synt hesi zed
woabdepapreg procedures described in Exanpl e 10B2T/US2005/024771
Compound 10196: Conpound 10309A (74 ng, 0.18 mmol) was
dissolved in EtOH (2 m-) and HC (0.4 nL, aq. 36%
was added and the reaction mxture was heated to 70 C
g@g |zgn| ght. Sol vent was renoved and gave 1019E as a
ht yellow solid (74 99% npound 10120:
d@nmu()@@mp(@mdnﬁw‘%o(g Al - %@ml)r ead KALLCOpNP.41 g,

%ﬁamén? Wee und Toeet 15 VRN BumlGeziog mmgp wes

avasdpdrdbwied. Vi Ph&TiGc(i8f0 mikiahe Qb EH2EH20 é\ﬁerﬂig\m 8t room
nmg (37% of Conpound 10190. The fol | ow n%zdry npounds

igmperaipepal Be rgsciings BlXibER| Was Eoneepireisth negsdoqgive 0.52
@ J']Ebl e 1008 Conmpound # Structure Exact Mass Mass

HFHE (nM G 283 N 339.06 340. 2[MiH+ B N H N
~N INO C 284 339.06 340.2[MtH|+ D H NyN O at

285
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)
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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.
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Compounds in Table 1010. Conpound 296. 'H NMR (500
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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, heieroaryl, 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
be the same or different, each R'® moiety being independently selected from
the group of R'® moieties below;

U is absent or present, and if present U is selected from the group
consisting of a covalent bond, -N(R")-, -N(R)C(R%q-, -N(R")C(O)-, -O-,
NRHS(0)e-, -NRHCONRY)-, and -NRHC(SNR-:

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 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, 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;
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Y is absent or preseni, and if present ¥ is selecied from the group
consisiing of & covalent bond, —(C(R%)z)y-, -N(Pf‘)-, -C(O)N(R)-, -N(RHCT(O)-,
NEHCOIN(RY-, -S(0)NRY-, -N(RH-8(0)e, -0-,~S-, -C(0)-, -3(0)-, and
-3(0)2-;

Z is absent or preseni, and if present Z is selected from the group
consisting of a covalent bond, —(C(R)z)a-, -N(R )-, -C(O)N(RY)-, -N(RYC(Q)-,
-N(RHCO)N(RY-, -S(0)NRY-, -N(RH-5(0)-, -0--5-, -C(0)-, -5(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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i's understood, therefore, that th

inve P@Beléctégtfrom ittig g@mpt@ﬁmlr@%ﬂhakb@@i alkyl fluoroalkyl;
egbodlnents di sclosed, but it is intended to cover
an

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 Ris
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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CLAI V& 1. A conpound repressﬁnt ed by Formula (1): V,'
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X S41)% -ﬁié gglﬂpﬁgmll t@ag@l ec‘f“"ﬁ%&fﬁ ynl )r—oup
consvﬁ;f I'ﬂ% B{m'ﬁﬁ; Wgr Oal‘éliﬂ%\)&hgﬁélﬁ@ \Safﬂﬁﬁﬁ@(ogal v

al ken ary ryl eterocyc al kyl ,
al kylm yThe anichpoany lod clayin, 1 wherkiaMyis, sehetied dimny the group

BBERITGIN PO ATy el PRVl YRl o el A, heteroaryl,
e%@%g@l? hah@gblﬁﬁall IBlég]g A ogr%c?%gﬁk > or more moisties

terocyc ) ylaryl and
satgdiad hy»m thendieue aomatlhg@‘f aayiyhe’n‘emargl dfede eyl oned

TPl RS o ht eSS hote Sl feiSicbyekand
cyBRBRSA it Ms%s@itute@ @P b@ﬂ@fl'lécll’y maéﬁém&ﬂy él}bs%uﬂéé! it Sk 1o

Wlth oneto four RLO noieti és which he sane

four B meicdies whisk sarbe heiseme @éﬂtﬁf@remide@ein&enmqrety being

B sBReasd ol i er8lp NS e ot et 1 om

t he @riQUfhe eompoahd Iwclafmai Wh@@nﬁm iskueisbied Mot ihe group
- N(R4) C( R4) SomP NGB fﬁ% N(R4) S(O) 2-,
CORgRANEOHPNGRA) ent g, - ZQE(‘S)CN@ﬁand i's absent or
Pr es% T ﬁwgpgﬁﬁ%?efan?{é‘i & e‘?ﬁwg f(zom the group

cons i ng oF eroary éterocycl yl
and @aclTra k@rﬂnpoaadd)f elayfh 21 waemmaml (Corberacycl yl

Fused i 116 eobknikgy oD Vodreld VoBrudBrom the
gr OURECOfR EbMmPBURE oREMim 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.



het eroaryl, heterocyclyl, cycloal kyl, al kylaryl and
aryl al kyl, wherein each of any of the aforenentioned

wabboslo9msyl , heteroaryl, heterocyclyl and cycPoaiusios/024771
is unsubstituted or optionéily independently

e o 088 Ly g AR e

[ ndependent I yﬂ sel| egfed from the group of R10 nvieties

Gkt e oA hredenpeE L hogt B Y enpeiing
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- S( O Rdhs  coMdRbhdSeO:kim ¢ whErsin- ﬂ @ -ang X Q)hen talen

and -5(0)2 Z | s absent or present, and if present
is selected the group consisting of a covalent

109@5{% (r%( - RA) - N ﬁf@ @Ncﬁo%lgcie(cm)g II“QN Féﬁp%%metmg of F,

o %T@%Efﬂ% réé:‘%&f@&e@@'s st amd g
hal og yﬂ& lcom?fohHarﬁialcléFrb | he Erenli‘ef'e[.)oaéd'}’d vV when taken

het er ocycl ["ar eroaryl
aryl al kyl , each of the al kyl, fluoroal kyl,
Qvé etero etero cyclyl, —alkylaryl
@h Y oar% |'%<§ele@t%ﬁenb?h%rque consisting of F,
unsubstltuted or |onaII i ndependent | tituted
Cli SR, oS e RAB He SE ROl SRCEanands CHEZ Sabe
or dijkfer epende
sel e§t1ed fq?‘ tngSﬁ@eauﬁé ouigeigﬁ%R% h%ﬁ%e'# Pgsgge%rgﬂl,\) W}eﬁ' taken
idédether ovi so that when Y is present and Y is N, S or
O, then RL is not halogen; R2 is selected fromthe
onsi sting of H -OR4, hal ogen, alkyl,

Nl’ aryl, heteroaryl, heterocyclyl,
al kyl heteroaryl and arylal kyl, wherein

flfier ocyc y BhK s ettt g i sPSsiRgol F: i, on
Pltderiert P SRSt B matRarand o Yol b5 ' O Y

moi eybes vpip\bc@ $BBuUN@ ot a f+f eqje
noi ety bei ng |%dgpgp1dent P@“@e cﬁéer %r-lfjmg {}jfl?g g?%&ﬁz%ke”
R20 noi eties 0 with the proviso that when Z is

tdjengforand X and R’ is selected from the group consisting of F,

Cl, OH, ~OCH,C=CCHg, ~OCH,C=CCH,OH, ~OCHs, and —OCH~<

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=CCHs, —OCH,C=CCH,OH, ~OCHs, and —OCH=<]

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~<],



is N Sor 0, then R2 is not hal ogen; each R4 is the

sane or different and is independently selected from
woOhes/ogywaip consi sting of H and al kyl; RLO is serastmdo24771

fromthe group consisting @7 -OR4, -N(R4)2, -S(O)-

-S(0) 2- 4) S 2N(R4 f uoroa K

hal ogen45al kﬁ‘g C%F{P&PBQI m gy y?heh%ré% v M'%ﬁ taken
het erocycl yl , cy! kyl, aI kyl aryl and ar yI aI kyI

wher ei n each —o(f lhe Jal k fluoroal kyl, ary
hetegadgnioimhet @fr ojcl%ﬂld Rcwat@ﬁt@@ rfruwath@ygr@pmcoaﬁl@tmg of F,

aryl al kyl groups of R10 is unsubstituted or ,onal ly
oA, oG i 1k B ES-DeBE) 625 Fbgand ~TCHE]

PCT/ USZ 5/ r 0 t

whi ch oy bo‘?ﬁ‘% g PP el T, R Mg, g teken
beitogetherdependent |y sel ected fromthe group of R30

noi eti egbelow, R20 is selected fromthe group

consi sting_of hal ogen, alkyl, fluoroalkyl; and R30 is

sel ect frgmthe group consisting of hal ogen, alkyl,

and fluo | kyl . 2. The conpound of claim11, wherein

sai fdrisonmer OH zhd Rierselkictaiiesm e gfﬂn@ coPaROLG df Bf Cl, OH
claiml wherein T is alkyl or aryl; Xis -C(F‘Eﬁ)z-
|S—&1&Qjﬂ=0@-l;§ SO@hEERCOH,OM, e i, aRE TSCEkrett ed from

e 0 B oce Bk SRl of ol D3RR e LY Pt
vvherelnTls al. aryl X|S-C(R4)2- Yis
ab%&égthe IgErﬁ " ! nBrle%néeletﬁ&ﬁj flofn B<C§@0b c%n%%tmg of F,

sel ect ed fromthe group consisting

aI @ LO@?.QCaJCJ@{Jg LgtH,0H, TbeHso chICU§<]
cl lgm E{yvvher ein T |32-ed)élew@ %P géréyl ; Xl-ﬁsg?@&l( R4%

absent ; 48. i s Hiseempend,efeciain 30 wherein said duprglivv @mCHzCFs.
the groyg CO?@é%mguH& of&ia.lqhah %@%.ﬁgg.d%é%en idRdidcled

Z is present e conpoun
whéraen thexgrosp copgisting of +#§rRAG! and.-FThe conpound of cI ai m

wherof n S i s TiRgEfound of diaf S2TRRHIN 5 RO T O
wher ei n 5R4 i $heélcompound of claim 29 whereln 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-, «(CRM2)n-, -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 alky! is —CHa.
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10. The compound of claim 1l wherein T is alkyl. 11.

The conmpound of claim 10 wherein T is -CH3. 12. The
woaopouy@sof claim 1l wherein T is aryl and sai @Camgkoos®24771
unsubstituted or optionall y68 ndependently substituted

i th to five RL0 t. h b t

or TS SEe R R R R ST B el e o
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conpound aim 12 wherein R10 is hal ogen
cofRIRBYSf claim 12 wherein RLO is heteroaryl. 15.
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and - N( %%) S(O Zrype \nég'p%%)‘ &%ﬂa?rﬁ?Op \Wéfﬁ%@ %ﬂr@l

165 I T. "The conpou
coval ent4bond, Thb&oﬁﬂwndmf;mlauncﬁ%ﬂh&rbm%%@&luﬂwi@ln U

is -NN((R4) 19...The co d rein

- N( R4) of% 2d. h%ﬁ?@‘p@%% Ea?"Bf@c“i?%?rﬁ%”lsﬁv}@ﬁ%’%mﬁ”‘@ 5
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het er oa r heltr@r‘i%”y@@f“’q W%%QC@B%M I5diEiRg eh.’

opt i onalal'y f useidwe}vumirpoma oflcldiares Wedrein £8d hél@béﬁt@é”elected
fromthe group consis oé aryl, heteroaryl,

het/&é 359#9 cgpsiging %{a"frﬁy'r lap¥eFei n each of any of

sai d aryg, het @Hé%%podmt&rwm@%m@r@ﬁw RT¥GIRAbENA. 1S
unsubstituted or optionall y I ndependent In%%subst ituted

with oné% o WWW& icdm e wierslRbis -Ehls- same
or diff ent &gadﬁ%mheémdﬁ@%uﬁ-ﬁ‘@%cm

sel ecte romthe gr oup of noi et es
compoundiof cl dihm compremeiaf cleiinsewhereina’’” lfsr—@higtﬂaa@CHgoH
group consisting of a coval ent bond, I% 92(}7@

- O - é@d - 0- TnexonTpmmdcnﬁmdmmcﬁQWheﬂem ﬂn Y
Cotra T, SRR R Bl g re
is -C( 0)7’4 25. }Kh:en*qmnpwemtilbdlhgommblmrﬁiacmh@frcﬂlartuh‘noraearosis
coval ent

e fggtpé@tpggpq%pgéﬁpﬂgngwg% E?REES]', @fnof hekBhid S ShRa TINF-a),
matrix metalloproteinases (MMPs), a disintegrin and metalloproteases
(ADAMSs) or any combination thereof, including enantiomers, stereoisomers
and tautomers of said compound, and pharmaceutically acceptable salits or
solvates of said compound, said compound being selected from the

compounds of structures listed below:

Compound Structures
#
0
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he N?EGO\/Q
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consi sting of -OR4, H, alkyl,
hal ogen, and heteroaryl.
woheromisreRl is H 28.
Rl is al kylaryl. 29.
R1 is al |1\I| 30— The

fluoroal kyl, al kyl aryl,

27. The conpound of claim 26
The conpound of cl ai m 26 P@in@ISE108/024771
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together form\ / F and Rl i
consi sting of F,

s selected fromthe group

a, OH -0OCH2C=CCH3, -OCH2C=CCH2(H,
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T, U and V when taken
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togdt her formQ ~--,),and R2
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- OCH2C=CCH3,——OocH2E= —- OCH3, and - OCH2-Q 44. The
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77. The pharmaceutical composition of claim 1 additionally
comprising at least one pharmaceutically acceptable carrier.

78. A method of treating disorders associated with TACE, TNF-q,
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 claim 1.
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RECTI FI B, SHeEhriRekbdutl) cdrddifdn for treating disorders associated
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.

82. A compound of claim 1 in purified form.

83. A method of treating a condition or disease mediated by TACE,
MMPs, TNF-a, aggrecanase, or any combinaiion 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.

84. 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.

85. A 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
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therapeutically efieciive amouni of at least one compound of claim i or 2
pharmacsutically accapiable sali, solvate or isomer thereof.

86. A method of treating a condition or disease selecied from the
group consisting of septic shock, haemodynamic shock, sepsis syndroms,
post ischaesmic reperfusion injury, malaria, mycobacterial infection, meningitis,
psoriasis, congestive heart failure, fibrotic diseases, cachexia, graft rejection,
cancers such as culaneous T-cell lymphoma, dizseases involving
angiogenesis, autoimmune diseases, skin inflammatory dissases,
inflammatory bowel diseases such as Crohn’s disease and colitis, osteo and
disease, ureitis, Wegener's granulomatosis, Behcehe disease, Sjogren’s
syndrome, sarcoidosis, polymyositis, dermatomyositis, muliiple 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
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.

87. A method of treating a condition or disease associated with
COPD, 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.

88. 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 compound of
claim 1 or a pharmaceutically acceptable salt, solvate or isomer thereof.
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82. A method of treaiing 2 condition or disease associaled with
Crohn's disease, comprising: administering io ihe subject in nesd of such
treatrnent a therapeutically effective amount of at least one compound of
claim 1 or a pharmacsutically accepiable salt, solvate or isomer theraof.

90. A method of treating a condition or disease associated with
psoriasis, comprising: administering to the subject in nead of such treaiment a
therapeutically effective amount of 2t least one compound of claim 1 or a
pharmaceutically acceptable sali, solvate or isomer thereof.

91. A method of treating a condition or disease associated with
ankylosing spondyiilis, comprising: administering to the subject in need of
such treatment g therapeutically effective amount of at least one compound of
claim 1 or a pharmaceutically acceptable salt, solvate or isomer thereof.

92. A method of treating a condition or disease associated with
sciatica, 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 sall, solvate or isormner thereof.

93. A method of freating a condition or disease associated with
complex regional pain syndrome, 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.

94. A method of treating a condition or disease associated with
psoriatic arthritis, 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.

95. 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
claim 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.
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926.  The method of claim 83 furiher comprising administering to said
subject g therapeutically effeciive amount of at least one medicament
selected from the group consisting of disease modifying anti-rheumatic drugs
(DMARDS), non-steroidal anii-inflammatory drugs (NSAIDs), cycloxygenase-2
selective (COX-2) inhibitors, COX-1 inhibitors, immunosuppressives,
biological response modifiers (BRMs), anti-inflammaiory agents and H1
aniagonists.

87. A method of claim 84, further comprising administering to said
subject a therapeutically effective amount of at least one medicament
selected from the group consisting of DMARDS. NSAIDs, COX-2 inhihifors,
COX-1 inhibitors, immunosuppressives, BRiMs, anti-inflammatory agents and
H1 antagonists.

88. A method of claim 85, further comprising administering to said
subject 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.
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