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nmet al | opr ot eases (ADAMs) and/or tunor necrosis factor al pha --converting
enzyne (TALNEp 20m@1976$) so doing prevent the rel ease of t PEBIUSAWSHMETIs f act or
al pha (TNF-a), pharmaceutical. conmpositions conprising such: corrpounds and
met hods of treatnment using such corrpounds Descrl ptlon Gst eo- and
rheumatoid arthritis %% estructi've di seases of

articular cart l“fnzfﬂgo BF%E’{*HVE?@%O%?Q’T 38 O@r%‘sFPWPRY PRERPERY i | age

surface. Findings have shown that articul ar cartilage fromthe fenoral
heads of patients with QA for exanple, had a reduced incorporation of

radi ol abel ed sul fate overg %‘%¢QQE{N§M%&N?%P# gtergl rruit be an

enhanced rate of cartil agée atronin Bone Joi nt
Surg. 52A (1970) 424-434). Therfehyef theunvatiimses of protein degradative

t t d netall t :
The avai | abl o oWIRYENLIb aisiee conareli Bovel ufaRior dErhRIVER Al B of cages
that are rigmpRR tﬁ;‘( fhetailo g&&%llﬁ%gé AP BitERirPAhd ?rl?e%lld#ﬂr@téa% rix of

articullar cart age in I ncreased activities col  agenases and

stromel ysi A W?é anskor tummalecwsada@l@r elphageoanariingenayme(TALE @nde at es

Wi th severi; I 21, 1978,
761- 766, méégﬁ@lﬁiﬁe"kmg}?{? e'ufﬁ%“-’mf@*"f *#&é*ﬁﬁ@%ﬁgld Ibid. 27,
1984, 305- Eﬂia)mabmtmallcmmposltxomggmmpmagsu&ﬁlacmpbundlsjmdimétedds of

rretalloprotea% éth i dentified that
~ trealmen usmg suc compounds.

b Description

Osteo- and rheumatoid arthritis (OA and RA, respectively) are
destructive diseases of articular cartilage characterized by localized erosion of
the cartilage surface. Findings have shown that articular cartilage from the
femoral heads of patients with OA, for example, had a reduced incorporation
of radiolabeled sulfate over controls, suggesting that there must be an
enhanced rate of cartilage degradation in OA (Ma_nkin'__ etal. J. Bone Joint
Surg. 52A (1970) 424-434), There are four classes of protei'n degradative
enzymes in mammalian cells: serme cysteme aspartlc and metalloproteases
The available evidence supporls the: belzef that lt IS the metalloproteases that
are responsible for the degradatlon of the extracellular matnx of articullar
cartilage in OA and RA. Increased actlwnes 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 lbid. 27, 1984, 305-312). In addition,
aggrecanase (a newly identified metalloprotease) has been identified that
provides the specific cleavage product of proteoglycan, found in BA 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 c:arlllége ana 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 Wah! et al. Ann. Rep. Med. Chem. 25,

175-184, AP, San Diego, 1990).



provi des the specific cleavage product of proteoglycan, found in RA and QA
patients (Lohmander L. S. et al. Arthritis Rheum 36, 1993, 1214-22).
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R.A. "Tumor necrosis factor-alpha converting enzyme”® Int J Biochem Cell Biol.
2002 Jan; 34(1):1-5 and Moss ML, White JM, Lambert MH, Andrews
RC."TACE and other ADAM proteases as targets for drug discovery" Drug
Discov Today. 2001 Apr 1;6(8):417-4286, each of which is incorporaied by
reference herein.

TNF-a has been shown to play a pivotal role in immune and
inflammatory responses. Inappropriate or over-expression of TNF-a is a
hallmark of a number of diseases, including RA, Crohn’s disease, multiple
sclerosis, psoriasis and sepsis. Inhibition of TNF-¢ production has been
shown to be beneficial in many preclinical models of inflammatory disease,

2 making inhibition of TNF-a production or signaling an appealing target for the
development of novel anti-inflammatory drugs.

TNF-o is a primary mediator in humans and animals of inflammation,
fever and acute phase responses, similar to those observed during acute
infection and shock. Excess TNF-a has been shown to be lethal. Blocking
the effects of TNF-o 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 (1890) 301).



TNF-a has been shown to play a pivotal role in imune and inflanmatory
responses. | nappropriate or over-expression of TNF-a is a hallmark of a
nunber of diseases, including RA, Crohn's disease, nultiple sclerosis,
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N ectodomain shedding of various membrane—anchored signaling and adhesion
proteins. TACE has become increasingily imporiant in the study of several
diseases, including inflammatory disease, because of its role in cleaving TNF-
o from its “stalk” sequence and thus releasing the soluble form of the TNF-o
protein (Black R.A. int J Biochem Caell Biol. 2002 34,1-5).
There are numerous patents and publications which disclose
hydroxamate, sulphonamide, hydantoin, carboxylate and/or lactam based
MMP inhibitors.
US 6,677,355 and US 6,534,491(B2), describe compounds that are
hydroxamic acid derivatives and MMP inhibitors.
US 6,495,565 discloses lactam derivatives that are potential inhibitors
of MMPs and/or TNF-a. '
PCT Publications W0O2002/074750, W0O2002/096426,
WQ020040067996, WO2004012663, W0200274750 and W(02004024721
disclose hydantoin derivatives that are potential inhibitors of MMPs.
PCT Publications W02004024698 and W02004024715 disclose
sulphonamide derivatives that are potential inhibitors of MMPs.
PCT Publications W0O2004056766, W0O2003053940 and
W02003053941 also describe potential inhibitors of TACE and MMPs.
There is a need in the art for inhibitors of MMPs, ADAMSs, TACE, and
TNF-c, which can be useful as anti-inflammatory compounds and cartilage
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protecting therapeutics. The inhibition of TNF-o, TACE and or other MMPs



enzyme, TACE before it can process TNF-a to its soluble form TACE is a
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methods of preparing pharmaceutical formulations comprising one or more
N such compounds, and methods of treaiment, prevention, inhibition or
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amelioration of one or more diseases associated with TACE, TNF-a, MMPs,
ADAMs or ariy combination thereof using such compounds or pharmaceutical
compositions.

in one embodiment, the present application discloses a compound, or
pharmaceutically acceptable salis or solvates of said compound, said
compound having the general structure shown in formula (1):
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H T
[ : 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, cycloalky!, alkylaryl, and
arylalkyl, said aryl, heteroary!, heterocyclyi, 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, atkylaryl and arylalkyl groups of T is unsubstituted or
optionally independently substituted with one to four R'® moieties which can



can prevent the degradation of cartilage by these enzynes, thereby
alleviating the pathol ogical conditions of OA and RA as well as nmany ot her
aut o-i mmune di seases. SUMVARY OF THE INVENTION In its many enbodi nents, the
present invention provides a novel class of conpounds as inhibitors of
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ryl, heterccyclyl, cycloalkyl alkylaryl and arylalt <yi being optlonally

fused with one or more moieties selected from the group consisting of aryl,
heteroaryl, heterocyclyl, cycloalkyl, alkylaryl and aryialicyl, wherein each of

— any of the aforementioned alkyl, aryl, heteroaryl, heterocyclyl and cycloalky! is

| unsubstituted or optionally independently substituted with cne to four R

moieties which can be the same or different, each R'® moiety being

independently selected from the group of R™ moieties below;

Y is absent or present, and if present Y is selected from the group
consisting of a covalent bond, —(C(R%)a)a-, -N(R')-, <C(OIN(R?)-, -N(RYC(O)-,
N(RYC(O)N(RY-, -S(0)zaN(RY-, -N(RH-S(0)p, -O-,—S-, -C(0)-, -§(0)-, and
-3(0)z;

Z is absent or present, and if present Z is selected from the group
consisting of a covalent bond, <C(R%2)-, -N(R)-, -CIO)N(R%)-, -N(RY)C(O)-,
-N(RHC(OIN(R*-, -S(0)2N(RY-, -N(R*-S(0)z-, -0-—-8-, -C(0)-, -S(0)-, and
‘_ -5(0)z-;

N nis1t03;

Fi1 is selected from the group consisting of H, —OR%, halogen, alkyl,
fluoroalkyl, aryl, heteroaryl, heterocyclyl, alkylaryl, alkylheteroaryl and
arylaikyl, wherein each of the alkyl, fluoroalkyl, aryl, heteroaryl, heterocyciyl,
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, S or O, then R’ is not halogen;



aryl al kyl, said aryl, heteroaryl, heterocyclyl, cycloal kyl, alkylaryl and
aryl al kyl being optionally fused with one or nore noieties selected from
the group consisting of aryl, heteroary), heterocyclyl, cycloalkyl,

al kylaryl and aryl al kyl, wher ein each of any of the af al kyl ,
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noi eti es sel ect ed frofr(g the g roug consisting of ary het er oary

het er ocycl yin® &guR BaRkymoielek hriaw, with e HW!S&lthWWh%Zr'ﬁrPﬁeS@&‘éﬁ“%Z any of

the af or emegt gcoay H@HF{Z Rndt haldRERr oaryl, heterocyclyl and cycloal kyl is
unsubstitute ?}] opf | onal y r?(:thldep ﬁent |y substituted with one to four RO

moi eti es whi ch cafthiR’is i sawe oo diftbréritainerns indepehd&hity salbstby fiof the
mdependentl sel ect ed f mthehgroup of R10 noieties below, Y is absent or

present, Opip cRPgisting iadalkdct ed fromthe group consisting of a
A SR, A W o LR
0) 25 .§(0)e, -N(R)S(O)z-, -S(0)2N(RY-, -Offluoroalkyl), halogen, alky!, fluoroalkyl,
aryl, heteroaryl, heterocyclyl, cycioalkyl, atkylaryl and arylalkyl, wherein each
of the alkyl, fluoroalkyl, aryl, heteroaryl, heterocyclyl, cycloalkyl, alkylaryl and
arylalky! groups of R”is unsubstituted or optionally independently substituted
with one to four R* moieties which can be the same or different, each R*
moiety being independently selected from the group of R*® moieties below;
R is selected from the group consisting of halogen, alkyl, fluoroalky!;
and

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

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

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



Z is absent or present, and if present Zis selected fromthe group
consistin of a covalent bond, - CRA 4 aag (()2)n-, -N(R)-, -CCONR)-
-N(R)C(OQ -, -NRA)C(QNRA)-, -S(O2N(R4)-, -N(R4)-S(O) 2-, -

-C(O-, -S(O-, and -S(O2-; nislto3; R is selected fromth [Qup
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het erocycl yl, al kyl aryl, al kyl heteroar7yl and arylal kyl, wherein each of the
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het erocyclyl g&w r I f R s
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nmoi et i es whipalagragh leBSIEI'@lm or different, each R20 noi ety be| ng
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provi so that \Ahemamempﬂémnt Bmallzqurgnm X s 63 (R0)-ihisrallenk € ot hal ogen:

each R4 is the sanme or fere |nde enden | ected framthe
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(/' In another embodiment, T is alkyl or aryl; X is -—C(FE4)2-; Y is absent; Z

is absent or present, and if present Z is -O-; and Riis selected from the group
consisting of alkylaryl and alkylheteroaryl.

In another embodiment, T is alkyl or aryl; X is -N(F{4)-; Yisabsent; Zis
absent or present; R’ is selected from the group consisting of H, halogen and
alkyl; and if Z is present Zis -O-,

in another embodiment, X is —CHp- or -N(R4)-_

In yet another embodiment, X is ~CHo-.

In still anoiher embodiment, X is -N(R4)-_

In another embodiment, R4 is H.
{3 In another embodiment, T is alkyi.

In yet another embodiment, T is —CHs.

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 heteroaryi.

in still another embodiment, R™ is aryl.

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

bond, -N(R")-, -N(RYC(0)-, and -N(R*)S(0)-.



R10 is selected fromthe group consisting of -OR4, -N(R4)2, -S5O -,

-S(02-, -N(Ra)S(O2-, -S(O2N(R4)-, -Qfluoroal kyl), hal ogen, alkyl,
fluoroal kyl, aryl, heteroaryl, heterocyclyl, cycloal kyl, alkylaryl and

aryl al kyl , wherein each of the al kyl, fluor oaI kyl, aryl, heteroaryl,
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ne or mpre s copounds, - an
met hods of PF &3 Akl 3842"&) )ﬁé '%ida"?)ﬁcmlﬂﬁhsdﬂ@“ ?q fof the

Sypt orte_of oAy é dent s%ﬁtﬁé@@rﬁh%@%f&dﬁ%mmaﬁsMﬁ&ﬁ%hon provi des

conpounds whl ch are reéeprese ed b structural Formula (1) above or a
phar maceut i bal’tl’ﬂq/sal’aemphffﬂwm eau:hé slopighit eiog indapepten d@ﬂted\fm ein the

vari ous noi ‘tﬂe &%Uar& ¥ moieties.

(/ fn another embodiment, Y is selected from the group consisting of a
covalent bond, ~(G(R*)2)y-, -C(O)- and ~O-.

In yet another embodiment, Y is -O-,

In stilt another embodiment, Y is —(C{R*)2)n~.

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

In ancther embodiment, Y is a covalent bond.

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

in another embodiment, R is H.

In yet another embodiment, R is alkylaryl.

In stil! 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=CCHj.

in another embodiment, where R’ is ~OR*, R* is ~CHC=CCH,OH.

in another embodiment, where R' is -OR*, R* is —CHz <]
In another embodiment, the alkyl is —CHa.
In still another embodiment, the alkyl is -CHzCHa.



descri bed above. In another enbodinent, the isonmer referred to the In the
preceding paragraph is a stereoisoner. In one enbodinent, T is alkyl or
aryl; Xis -C(R4)2-; Y is absent; Zis absent or present; RO is selected
fromthe grou consi sti ng of H, hal ogen and alkyl; and if Zis present Zis
-0-. In anoth\g?m@ﬂ%‘%ﬁsrrent Tis alkyl gr aryl; Xis -C(Rﬂ?limsmqg) W27 hsent ;

Z is absent or present, and I f present %7 is -0- and R2 is selected from
the group consi stllnrm}di}fﬁel'aél‘hud)ﬁﬂ‘behi amfbrmhleydihﬂtU ead are iakam tdgdatiier 1o

enbodiment, T is al yI Xis -N(R4)-; Y is absent; Zis absent or
present; R is s te the group consi st i ng of H, hal ogen and al kyl;
and if Z is pfagent \24 s > hda BRIeceaifean tBaigroup rensigtig ofof, Ch( R4 In

yet anot her enbodi nent, is - CHZ- In still another diment, Xis

“N(R4)-_ In @rhbt—mHa&ﬁ%@HmeﬁkGHa@%G@"d@H OGHatanst Neent, T is al kyl.

S8 oy 2”‘3‘%&[@&% ol dpein 01, 7, FhehENaRRpo Finarleca Wit

one to five RLO noi ich can be the sane or different, each R10
noi ety bei ng i ndepg ntl, sel g?cted from the group of R10O npoieties. In
anot her enbodfafi 1 ONT~ santhRo iseselegted fremn tha@reep cenaiginiaraidt, CLAOY., i s
heteroaryl. In stl | 1 anot her enbodinent, R10 is aé&lH-{P an enbodi nent U
sel ected fr om-DREGeEGHcoRSHCERGHOH -6HY, end 2N,

in another embodiment, in formula (1), T, U, and V are iaken together to
N

4

SD and R’ is selecied from the group consisting of F, Ci, OH,

= form

~OCHyC=CCHg, ~OCH,C=CCH,OH, —OCHjz, and —0CH,<,
In another embodiment, in formula (1), T, U, and V are taken together to
Cl

\ N
form OH and R’ is selected from the group consisting of F, Ci, 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

form C F 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

form —Q__@ and R? is selected from the group consisting of F, Cl,

OH, ~OCH,C=CCHs, ~OCH;C=CCHzOH, ~OCHs, and —OCHz<{,
In another embodiment, in formula (1), T, U, and V are taken together to

\ v

form /@(Nj and R? is selected from the group consisting of F, CI, OH,

~QOCHoC=CCHg, ~OCH;C=CCH;0H, ~OCHs, and —0CH,<].
in another embodiment, in formula (I}, T, U, and V are taken together to

7’
form SI;j and R? is selected from the group consisting of F, Cl, OH,



bond, -N(R4)-, -N(R4)C(0)-, and -N(R4)S(0)2-. WD 2006/ 019768

PCT/ US2005/ 024771 8 In yet another enbodinent Uis a covalent bond. In
still another enbodinment Uis -N(R4)-. In yet still another enbodinent, Uis
-hl (R4A)C(O-. In another enbodinment, Vis selected fromthe group consisting
of aryl, hegbadsweaiobs heterocyclyl and cycloal kyl, sai dPET{HIS20058M&Floar yl ,

het erocyclyl, and cycloal kyl being opgPionally fused with one or nore

ot or ocycly I-Oer Ak BarCT AR R GEOR PRy G2 <o d oyl het er oar y1

het erocycl yl and gughpal éeﬁboummsm%wlw(sdrqa arﬁpwa@@@éz@ﬁ ibgepRepdent ly

substituted with_one to four noi eti es whi'ch can be the sanme or
different, each 0 noi ety be| ng i ndependent|ly selected from the group of
R10 noieties. In grother enbodinment, Y is selected fromthe group consisting
of a coval ent bo ,,N(C(R4) 2)n-, -C(O- and -0-. In yet another enbodinent,

Yis -0- till h d' Y - R4) 2).n-. . .l till
anl)tsher enbgeﬁgrﬂtlant : i é eaﬁm%eiec'%ffmtﬂﬁﬂf@%&?# Hg of &, B&S@%cgvgl ent
bond. | d t h i sti f -OR4, H,
2Kyl 11 Gor X Rgh ”&%Ry - OLRE 48 s oS ahot her

erbodi rent. R | tn bhother boBRAICH tSRAASTETIY, &ﬁci]V%ré'tanggétherid" still

anot her embodi nent - 1n yet still’ @nother enbodi
fl uoroal kyl . _@_F
form and R? is selected from the group consisting of F, Cl, OH,

~OCHC=CCHg ~OCHC=CCH,OH, —“OCH;, and —QCH,<{]
L/ In another embodiment, the fluoroalkyl is ~CH2CF3.

In an embodiment, halogen is selected from the group consisting of
-Br, -Cl and -F.
In another embodiment, R* is -CHa.
In yet another embodiment, alkyl of R 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.
In another embodiment, RZ is aryl.
In another embodiment, Z is selected from the group consisting of a
covalent bond, -N(R")-, ~(C(R%2)u-, -C(O)- and ~O-.
In yet another embodiment, Z is —O-.
N In still another embodiment, Z is a covalent bond.
! in yet still another embodiment, Z is -N(H4)~.
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, alkyt, fluoroalkyl, alkylaryl, halogen, and heteroaryl.
In another embodiment wherein R? is ~OR*, R* is ~CHoC=CCHe.
In another embodiment wherein R? is ~OR*, R* is ~CHzC=CCHyOH.

in another embodiment wherein R? is —-OR%, R*is —CHz <
In yet another embodiment, R? is hydrogen.
In still another embodiment, R? is alkyl.



In a further enbodinment, R is halogen. In another enbodinent, R is -OR4.

I n anot her enbodi nent, where RL is -OR4, R4 is -CH2C=CCH3. | n anot her

enbodi ment, where R is -OR4, R4 is -CH2C=CCH2CH. I n anot her enbodi nent,
where R is -OR4, R4 is -CH2--Q In another enbodi nent, the al kyl is -CHS3.
In still aMWe¢/018¥80di nent, the alkyl is -CH2CH3. WO 2BUBUSRIAEHT7E
PCT1US2005/ 024771 9 In another enbodihent, in formula (1), T, U, and V are
t aken together tjg gﬂnhl\lotﬂ@ﬂe,ﬁbb@mh@‘t@%”{yqé}mthe group consisting of F,
a, oOH, -0CHC C(¥HS CCH20H, _;, OCH3, OCH2<. I n anot her

embodi nent, in f'BrYﬁElfla"il’(qf)emT’Pdlmﬁmaﬁa'S\f"é?r@a'kﬂken together to ~1 ~ formN

and R is sel ect s of F, d, OH - OCH2C=CCHS,

- OCH2C=CCH2CH, Iwwwgwﬁzﬁgaﬁo%ﬁpg enbodi rrent in formula (1), T,
U and V are takleryatageﬂ'ieeerrﬂmdlmentﬂ Is HabogerS ~ and RlL is selected fromthe
group consisting of E C OCH2C=CCH20H, - OCH3, and

-OCH2-Q In ano?‘ﬁearn c?dﬁ‘%fg?fi'“@” ?%WWH) T, U and V are taken
together to C jhndiedsramkbbdimenRRYis-Gi9).ected fromthe group consisting of
F, O, OH -0OCH2C=CCH3, -OCH2C= C=CCH20H, -OCH3, and -OCH2<. In anot her

enbodi ment, in formula (1), T, U and V are taken together to
Another embodiment of the invention discloses the following

compounds shown in Table A below.

Table &

Structures




form-0-F and R is selected fromth
- OCH2C=CCH3, - OCH2C=CCH2OH, -OCH3, an
formula (1), T, U and V are taken t
sel ected fromthe group consisting o
- OCH3, andve ¢¥isii9ks | n anot her enbod
taken together to | formN and R2 i

e group consisting of F, O, OH,
d -OCH2-Q I n anot her enbodi nent,
ogether to formC/ Nand R2 is
f F, d, OH -0OCH2C=CCH3, - 0CH2C=CCH2CH,
iment, in fornula @CrusTosasdrand V are

d2sel ected fromthe group consisting of

in

F, d, OH -OCH2C=CCH3, - OCH2C CCH20OH, -0OCH3, and " OCH2-<4 |In anot her

enbodi ment [ formota 1), T, U —ang V are taken together to N~ form-~S +
and R2 is selected fromthe group comsisting of F, Cd, OH WD 2006/ 019768
PCTI US2005/ 024771 he C=CCH3, -QOCH2C=CCH2OH, -OCH3, and -OCH2-Q In
anot her enpodi ment,gn % (1), T, U, and V are taken together to d IN
formOH and R2 iso ted fromthe group consisting of F, d, OH,

- OCH2C- CCHB, - OCH2C=CCH2CH, - OCH3, an

H- OCH2- C I n anot her enbodi nent, in

formula (1
fromthe g

, I, U and V are taken
oup consisging of F, O,

and -OCH2-Q I n angt nbodi nent ,
enbodi nment
-F.

bgether to form\ F and R2 is selected
- OCH2C=- CCH37- OCH2C- CCH2CH, - OCH3,
is -CH2CF3. In an

t he fl uoroal kyl

hal og}: io :e’b[ip fromthe group consisting of -Sr, -Cl and




I n anot her enbodinent, R4 is -CH3. In yet another enbodi nment, alkyl of R is
substituted with one to four RZO noieties which can be the sane or
different, each e noiety being independently selected fromthe group of R20

noi eties. In another enbodinment, R20 is aryl. In another enbodinment, Z is
sel ect ed fwonrdlslE7¢8 oup consisting of a coval ent bondPCTNERP024771( C(R4) 2) n
, -C(O- and -0-. In yet another enbddinent, Zis -0-. In still another
enbodi ment, Z is a covalent bond. |In yet still another enbodinent, Z is
-N(R4) -. lpafurther enmbodiment, Zs -C(O-. In another enbodinent, R4 is
al kyl . I'n another embodinment, R2 is selected fromthe group consisting of

-OR4, H, alikyl, fl kyl, alkylaryl, halogen, and heteroaryl. In another

enbodi ment |wher ei n i dAR4, R4 is|-CH2C=_CCH3. | n another enbodi nent
wherein R2 J)H. I n anot her enbodi nent wherein R2 is
-OR4, R4 |J . enbodi nent, R2 is hydrogen. In still
anot her enbodi rrent R2 is al kyI WO 2006/ 019768 PCT/ US2005/ 024771 11 In yet

still another embodi’ nt, R is alkyllaryl. 1In yet further enbodinment, R 2
is fluoroal kyI. In t her e odinmenf, R2 is -CH2CF3. In yet another
enbodi nent, is h I n anot heFr enbodi nent, R2 is heteroaryl.

Enantiomer A




I n anot her enbodiment, R4 is -CH3. Another enbodi nent of the invention

di scl oses the followi ng conpounds shown in Table A below Table A
Structures \ 0.CH O N-~NI / NO r-1 101 ~al 0. 0QUCH3 O N-~-N/ C
Q ON-~/ ol 00 W 2006/019768 1' CT/US2005/ 024771 12 eON |Jjppll NO

o' C o' er' WO P760OW O O-\'F PCT/US2005/024771
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O Enantionmer A F r \ HNNN\ / F O Enantiomer B FOt NN\ / C o _
Enanti oner A WO 2006/ 019768 PCT/ US2005/ 024771 14 F O,rN- C HN" sHO
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NO=( NO O OHHN OAIN/NO OHNO HN O0=( /NO O?0-. HN-SL N oN
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~N ONO -~o~ WO 2006/019768 PCT/U52005/024771 23 _)" a C-0 / ~-o R ~~
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O, 6 0" 0Cs O1 ~-CH 010 OO 1/~1 \ 0"'"4~ac: j4Db NO @ O WO
2006/ 019768 PCTI US2005/ 024771 25 0 r HNC rc~ 9Q~" Il Oo ~ I\ ~~ONW
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~~4a a~x ax WO 2006/ 019768 PCT/ US2005/024771 30 ONO F Ftcerlll O OH
00"~ o l1li ~VVF HO HIvl W 2006/019765 PCT/ US2005/ 024771 31 Hc~P O
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O-NOi O HN/ OCCH3 OHN CGs OQOHN/ \ G \ OH MA Another enbodi nent of
the invention discloses the preferred conpounds shown in Table B bel ow. WO

2006/ 019768 PCTI US2005/ 024771 36 Table 6 structure o.CF~ ~eA5 o1 ~\
ecN C 010 ONr 0 AF
WO 2006/019768 PCT/US2005/024771
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Another embodiment of the invention discloses the preferred
compounds shown in Table B below:
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the invention discloses the nore preferred

bel ow. WD 2006/ 019768 PCT/ US2005/ 024771 52 Table C Streacs~arn D
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WD 2006/ 019768 54 PCT/ US2005/024771 ON /-\''1 \/ Oa FOC O0NO As
used above, and throughout this disclosure, the following terns, unless

ot herwi se indicated, shall be understood to have the follow ng neanings:
"Patient” includes both human and ani mals. "Manmal " nmeans humans and ot her
manmal i an anweloge/0197BKkyl " nmeans an al i phati c hydr ocar bonP@rusRiosMiTih may be
straight or branched and conprising ab#ut 1 to about 20 carbon atons in the
chain. Prefgrred atrkylsgroups-contai n Jabout 1 to about 12 carbon atons in
the chain. Mre prefe d al kyl groups| contain about 1 to about 6 carbon
atonms in the| chain. Branched neans that one or nore |ower alkyl groups such

as nethyl, ethyl or p yé, are attacWed to a linear al kyl chain. "Lower

al kyl " means{a group } about 1 tog about 6 carbon atonms in the chain

whi ch may be| straig hed. The al kyl group may be substituted by

one or nore |[SUDSTITUE whicihr may beé |the same or different, each
substituent peing ingependently sel ectied fromthe group consisting of hal o,
al kyl, aryl,| cycloal k cyano, hydroxy, al koxy, al kylthio, am no,

- NH( al kyl ),

»




WD 2006/ 019768 PCT/ US2005/ 024771 55 -NH(cycl oal kyl), -N(al kyl)2, carboxy
and -C(O O alkyl. Non-limting exanples of suitable al kyl groups include
nmet hyl, ethyl, n-propyl, isopropyl and t-butyl. "Alkenyl" neans an

al i phati c hydrocarbon group containing at | east one carbon-carbon double

bond and whi ¢, SRY0fGsSt rai ght or branched and conpri si ngcﬁggﬁ,s,@zﬁﬁ about
15 carbon atons in the chain. Preferred4ﬁlkenyl groups have about 2

about 12 car ;  nore preferably about 2 to about 6
carbon atons!in the chaibng, Branched means that one or nore | ower al kyl
groups such as net hy¥, ethyl or propyl,|are attached to a |linear alkenyl

chain. "Loweli al kenyl™" n§ about 2 to pbout 6 carbon atons in the chain
whi ch may belstraight o __gbed. Non-}imting exanples of suitable

al kenyl groups includejethen propeny|, n-butenyl, 3-nethylbut-2- enyl,

n- pentenyl, aoctenyl and¥decenyl "Alkynyl" means an aliphatic hydrocarbon
group contai fi ng at one carbon-carbon triple bond and which may be
strai ght or branched\g conprising abput 2 to about 15 carbon atons in the
chain. Preferfred al kyny r oups have about 2 to about 12 carbon atons in
the chain;, amd nore preéfer "about 2| to about 4 carbon atonms in the

chai n. Branched means tJa e or nore| lower al kyl groups such as nethyl,
ethyl or propyl, are iched to a linkar alkynyl chain. "Lower alkynyl"
means about 2 to about carbon atons jn the chain which may be straight or
branched. Nom-1imtif#g €xanples of suifable alkynyl groups include ethynyl,
propynyl, 2-butynyl an t hyl butynyl . The term "substituted al kynyl"
nmeans that the al kynyl gfe may be supstituted by one or nore substituents
whi ch may bejthe sanme ifferent, each substituent being independently
sel EEf\Ed f r oprte—gres

(D
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=
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consisting of alkyl, aryl and cycloal kyl. "Aryl" nmeans an aromatic
nmonocyclic or multicyclic ring system conprising about 6 to about 14 carbon
atons, preferably about 6 to about 10 carbon atons, The aryl group can be
optionally substituted with one or nore "ring system substituents” which
may be the wanweoro7eh f ferent, and are as defined herei RCTRHRAOPOTL ng
exanpl es of suitable aryl groups incl#de phenyl and naphthyl. "Heteroaryl"

nmeans an ar i ¢ nohocyclic or nmulti¢yclic ring system conprising about 5
to about 14 Frnglat , preferably about 5 to about 10 ring WD 20061019768
024771 %

PCT/ US2005/ atons, in which|{one or nore of the ring atons is an

el enent other than carbon, for exanple nitrogen, oxygen or sulfur, alone or
i n conbi natjion. Prefsrred heteroaryts contain about 5 to about 6 ring
atons. The {"heteroaryl"” can be optiohally substituted by one or nore "ring
system substituents” may be the sane or different, and are as defined
herein. Thg prefix az or thia pefore the heteroaryl root nane neans
that at |egst_a nitrdyehl, oxygen or $ul fur atomrespectively, is present as
aring atom A nitr yatom of a heteroaryl can be optionally oxidized to
the corresgondi ng N'sxi'de. Non- limtjng exanples of suitable heteroaryls

i ncl ude pyriidyl, pyraznyl, furanyl, [thienyl, pyrimdinyl, pyridone

(i ncludi ng {N-substit "dones) , isoxazolyl, i sot hi azol yl, oxazolyl,

thi azol yl, [pyrazolyl [ yrazanyl, pyrrolyl, pyrazolyl, triazolyl,

1, 2, 4- t hi ad-azeby——p¥+azi-md—pyrdazi nyl , qui noxal i nyl, phthal azi nyl,

oxi ndol yl, li m dazo[ 1, 2-a] pyridinyl, imdazo[2,1-b]thiazolyl, benzofurazanyl,
i ndol yl , azai ndol yl ,{ Bepzi m dazol yl, benzot hi enyl, quinolinyl, imdazolyl,

t hi enopyri qyl, quinazplinyl, thienopyfimdyl, pyrrolopyridyl,

i midazopyrildyl ,
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2006/ 01976
cycl ohepty
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benzoazai ndol yl ,

1,2,4-triazinyl,

benzot hi azol yl and the

term"heteroaryl"” also refers to partially saturated heteroaryl

uch as,
ke.

for exanpl

"Aral kyl" or "arylal kyl "

€,

t et r ahydr oi soqui nol yl ,
means an aryl-al kyl- group in which
an® 2084/R9168are as previ ously described. Pref erM&dURPBYRITE conpri se
group. Non-limting ex¥#nmpl es of suitable aral kyl groups

and napht hal enyl net hyl .

t et r ahydr oqui nol yl

The bond to the parent
means an al kyl-aryl- group in
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| oner al gr oup. Non- |
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previ ously described. Preferred al kylaryls

mting exanple of a suitable al kyl aryl
noiety is through the aryl.

Gﬂ;iohatic morfo- or nuiticyclic ring system

10 carbor atons, preferably about 5 to about 10
ns. Preferred cycl oal kyl
can be optional

ngs contain about 5 to about 7 ring

|y substituted with one or nore "ring
same or different, and are as defined
bl e monocyclic cycl oal kyl s include WO
| opropyl, cyclopentyl, cycl ohexyl,

g exanples of suitable multicyclic

5 include 1-decalinyl, norRornyl, adamantyl and the |ike, as well
y saturat'ed species such gs, for exanple, indanyl,
napht hyl AnH "Haliogen" neans fluorine, chlorine,

uori ne, chlorine and brom ne.



"Ring system substituent” neans a substituent attached to an aromatic or
non-aromatic ring systemwhich, for exanple, replaces an avail able hydrogen
on the ring system Ring system substituents nay be the sane or different,
each being i ndependently selected fromthe group consisting of alk
al kenyl , al kyw§Ppo6/ar%jes, heteroaryl, aralkyl, alkylaryl, h& ER@EW%W%’F
heteroarylalkenyl, heteroarylalkynyl Hﬁylheteroaryl hydr oxy,
hydr oxyal kyl , al koxy, aryl oxy, aralkoxy, acyl, aroyl, halo, nitro, cyano,
carboxy, al koxycarbonyl, aryroxycarbonyl, aralkoxycarbonyl, al kyl sul fonyl
aryl sul fonyl | heteroagylssul fonyl, alky|thio, arylthio, heteroarylthio,
aral kylthi o, | heteroar cyc(oa kyl, heterocyclyl, -C(=N-CN)-NH2,
-C(=NH) - NH2, {- C(=NH) -“NH{ al , GL&N-; GL&N-al kyl -, GIL&NC(O -, G GNSO2-
and - SO02NGL@2, wherein Gl and G2 can be the same or different and are
independentlj sel ected fromthe group cpnsisting of hydrogen, alkyl, aryl,
cycl oal kyl, and ar al ¢ "Ring system spbstituent” may al so nean a single
noi ety which sinultan=, s Mepl aces twp avail abl e hydrogens on two
adj acent carbon ato Ig; each cafbon) on a ring system Exanples of
such noiety are nFLherne . Vv, et hyl ehedi oxy, -C(CH3)2- and the |ike which
formnoietie$ such as, for exanple: 0 (OO o and "Heterccyclyl" neans a
non-aromati c saturate-‘p--ocy,l|c or nmulticyclic ring system conprising
about 3 to about 10 ring 5] preferaply about 5 to about 10 ring atoms,
in which onefor nore @f pms in the ring systemis an el enent other
t han carbon, H-er—exanphle—ni-trogen—exygen or sulfur, alone or in
combi nation. [There arg no adjacent oxygen and/or sulfur

o b
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atons present in the ring system Preferred heterocyclyls contain about 5 to
WO 2006/ 019768 PCT/ US2005/ 024771 58 about G ring atons. The prefix aza, oxa
or thia before the heterocyclyl root nanme neans that at |east a nitrogen,
oxygen or sulfur atomrespectively is present as a ring atom Any -NH in a
het er ocycl yl wi 20gs/amen68 exi st protected such as, for exanpP@/UREISHAR4TIN( Boc),
-N(CBz), -N(Tos) group and the like; s#ch protections are al so consi dered
part of this'lnventlon Ther heterocyclyl can be optionally substituted by
one or nore {'ring syster stituents” (which may be the sanme or different,
and are as defined her The nitrogen or sulfur atom of the heterocyclyl
can be optionally OXIdI ® the corrédsponding N-oxide; S-oxide or

S, S-di oxi de.| Non-1imting anpl es of duitable nonocyclic heterocyclyl

rings include piperidyl, rolidinyl, |pi perazinyl, norpholinyl,

t hi onor phol iyl , thiazoli i nyl, 1,4-diﬂxanyl, t et rahydr of ur anyl ,

t et rahydr ot hi ophenyl, |l agtam |actone, {and the like. It should be noted that
tautomeric florms such agﬁgfor exanple, [the noieties: NOI Hand N OH are

consi dered eqnhvﬂ'ﬂﬁtghﬁ cert-al-n—enboedinents of this invention.

"Al kynyl al kyl means an aI yl - al kyl - droup in which the al kynyl and al kyl
are as previjpusly descr d? Preferredjal kynyl al kyls contain a | ower

al kynyl and fa | ower group The bgnd to the parent noiety is through
the al kyl. |Non- I|n1t| appl es of swltable al kynyl al kyl groups incl ude
propar gyl nethyl . "Fbté*oa alfkyl " means |a heteroaryl-al kyl- group in which
t he heteroarlyl

O




and al kyl are as previously described. Preferred heteroaral kyls contain a

| ower al kyl group. Non-limting exanples of suitable aral kyl groups include
pyridyl met hyl, and quinolin-3-ylnmethyl. The bond to the parent noiety is

t hrough the al kyl. "Hydroxyal kyl" means a HO al kyl - group in which alkyl is
as previously defined. Preferred hydroxyal kyls contain | ower alkyl.

Non-Iim tingvexaeples of suitable hydroxyal kyl groups i BCTAS00HYETBXY et hyl
and 2-hydroxyethyl. "Acyl" neans an H@O-, alkyl-C(O- or

cycl oal kyl - GUO™~,group in__shich the yarious groups are as previously
descri bed. The bond toj%bq arent WD 2006/ 019768 PCT/ US2005/ 024771 59

noi ety is through the carsenyl. Preferied acyls contain a | ower alkyl. Non-
limting exdnpl es of stifable acyl gro*ps i nclude fornyl, acetyl and
propanoyl . ["Aroyl" ns sapearyl - C(O)4 group in which the aryl group is as
previously described. The\hbond to the parent noiety is through the carbonyl.
Non-limting exanpl es of t abl e groups i nclude benzoyl and 1- napht hoyl.
"Al koxy" means an al kyl - Oj-group i n whifch the al kyl group is as previously
descri bed. Non-limting anpl es of suiitabl e al koxy groups include nethoxy,
et hoxy, n-prljopoxy, isop#opoxy and n-buﬁoxy. The bond to the parent noiety
is through t - - “Imeans an aryl-O group in which the
aryl group i|s as prixioysly described] Non-limting exanples of suitable
aryl oxy grodps inclu 'éggﬁ?xy and napht hoxy. The bond to the parent noiety
i s through tlhe ether X "Aral kyl oxy" nmeans an aral kyl -O- group in

whi ch the arjal |l ryl is as previowsly described. Non-limting exanpl es
of suitabl e jaral kyl oxy groups

® Q&Q%
gﬁ

oy




i ncl ude benzyl oxy and 9 - or 2-naphthal enenet hoxy. The bond to the parent

noi ety is through the ether oxygen. "Al kylthio" neans an alkyl-S- group in
which the al kyl group is as previously described. Non-limting exanpl es of
suitabl e al kylthio groups include nethylthio and ethylthio. The bond to the
parent noi et wd mod¢/divmegh the sulfur. "Arylthio" nmeans anPGHUS28/024bup in
which the aryl group is as previously #escribed. Non-liniting exanpl es of
sui tabl e ary[thio groups f%gclude pheny]l t hi o and napht hyl thi o. The bond to

the parent npiety is thro the sul furl. "Aral kylthio" neans an aral kyl -S-
group in mhifh the aral R roup is as | previously described. Non-limting
exanpl e of a|suitable g is benzylthio. The bond to the
parent noiety is throug koxycar bonyl " means an al kyl - O CO-
group. Non-Il|mting e%hnple~ of suita | e al koxycarbonyl groups include

nmet hoxycar bopyl and et hoxycarbonyl. The bond to the parent moiety is

t hrough the garbonyl. WO 2806/ 019765 PGT/ US2005/ 024771 60 "Aryl oxycarbonyl "
means an ary|-C0(0)- group. Non-limtijng exanples of suitable

aryl oxycar bohyl groups ipclude phenoxyclarbonyl and naphthoxycarbonyl. The
bond to the parent noiet§y is through the carbonyl. "Aral kos ycarbonyl" neans
an aralkyl-GC(O - growg. Non-limting { exanple of a suitable

ar al koxycar bpnyl "group I's nzyloxycar onyl. The bond to the parent nvoiety
is through t1e carbonyl kyIsquonyI" means an al kyl - S(02)- group.
Preferred gr ups are |n whi ch the al kyl group is |lower alkyl. The
bond to the parent noie

2,
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t hrough t he
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t hat one or

selection fromthe indicated group,
normal val en®P WP he exi sting

the substitution results in a stable
| es are perm ssible
By "stab
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Th
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that is suff
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substitution
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and Tabl es hFrein is WO 2006/ 019768 PCl
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noiety is t
nore hydr og

Aryl sul fonyl"™ means an aryl-S(02)- group. The bond to
hrough the sul fonyl. The term "substituted" neans
ens on the designated atomis replaced with a

provi ded that the designated atom s
circynstances is not eXeHERRFO24HY t hat
C ound. Conbi nations of substituents

ci ent
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agent .

if such conbinations result in stable

abl e structure” is neant a conpound
isolation to a useful degree of

mul ation 1into an efficacious

means opti onal

only
or "st

0 the skij
bl e bydag

roatom wi t h

skilled artisan.

with the noi eties. The term

r "in isolated forn{{ for a|conpound refers to the physical
conpound after belng 1soljated froma synthetic process or

Ce or combination thereof. (The term"purified' or "in purified

conmpound

ed from

fers to the physical state of said conpound after

ggﬁg;f i on prodess or processes described herein or
igan, in gufficient purity to be

adard ahal yti cal] techni ques descri bed herein or well

# shoulld al so be noted that any carbon as
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assuned to have the sufficient nunber of hydrogen aton(s) to satisfy the

val ences.

When a functi onal

group in a

conpound is ternmed "protected", this

means that the group is in nodified formto preclude undesired side

reactions at the protected site when the conpound is subjected to a
reaction. SuiWaploe019pot ecting groups will be recogni zed BGTURHEBOUIH N

ordi nary skiII inthe art as well as by’reference to standard textbooks
such as, for mpTe T. W Geene at pgl, Protective Goups in organic

Synt hesi s (1 , New York. When any variable (e.g., aryl,

het er ocycl e, e{% §Ccurs more than| one time in any constituent or in
Formula I, its def ition on each occurfence is independent of its
definition al of her occurrence. As used herein, the term "conposition"

is intended 1
the specifie
indirectly,
anmounts. Pr ot
cont enpl at ed
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under goes ch
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" Sol vat e"
one or nore
degrees of

certain instances the solvate wll

means a physi cal

associ ati on
sol vent nol ecul es. This ph
i oni c and coval ent bondi ng,
be

of a conmpound of this invention wth
ysi cal association involves varying

i ncl udi ng hydrogen bonding. In
capabl e of isolation, for exanple when

one or nor eweabos@m7shol ecul es are incorporated in the clEI(ER0054347{1ce of the

crystalline

sol vates. N
2006/ 019768
sol vat e whe
"t her apeuti
conmpound or
TACE, the
t hus produg
preventati
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| herein ig

solid. "Solvate" enconpass¥s both sol ution-phase and isol atable
n-Timting examples of Suiljtabl e sol vates i ncl ude et hanol ates, WO
PCT/ US2005/ 0 71 62 netmanolates, and the like. "Hydrate" is a
rein the solv nmol ecul e|is H20. "Effective amount" or
cally eff i mount” isjimeant to describe an anount of

a conpo%lL¥l onl_op=phe present invention effective in inhibiting
roducti on TNK-a, MWPs, ADAMS or any conbination thereof and
ing the des erapeuti ¢, aneliorative, inhibitory or
e effect. The donpounds of [Formula | can formsalts which are

the scope of "si's invention. Reference-to a conmpound of Formul a
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denotes acidic

erence to salts thereof,
)", as enployed herein,

ganic acids, as well as basic salts
bases. In addition, when a conpound of
y, such as, but not limted to a

noi ety, such as, but not limted to a

salts") may be forned and are included
ei n. Pharmaceutically acceptable

Another embodiment of the invention discloses the more preferred

compounds shown in Table C below.



acceptable) salts are preferred, although other salts are also useful. Salts
of the conpounds of the Formula | nmay be forned, for exanple, by reacting a
conmpound of Forrmula I with an amount of acid or base, such as an equivalent
anount, in a mediumsuch as one in which the salt precipitates or in

aqueous medi uMFBPIUOREE by |yophilizati og. Exenplary acid %‘HF%ZPWPZ‘%} t S

i ncl ude acetates, ascorbates, benzoates, ™ benzenesul fonates, bisulfates,

bor at es, butyrates C|trates canphoratE@bEH%anphorsulfonates, funarates,

hydr ochl ori deg;—hydrobt mﬁ hydrorodindes, | actates, nal eates,

met hanesul f ongtes—napht EH&sul-fonates, nitrates, oxal ates, phosphat es,
propi onates, balicylates, succinates, sulfates, tartarates, thiocyanates,
t ol uenesul fongtes (als nown as tosylaties,) and the |like. Additionally,
acids which are general lly considered suiftable for the formation of

phar maceutically useful } rom basi ¢ pharmaceutical conpounds are

di scussed, for exanple, PRy Stahl et g, Camlle G (eds.) Handbook of
Phar maceutical__Salts. rties, Selectlion and Use. (2002) Zurich:

Wley-VCH S.|Berge et at, Journal of Pharmaceutical Sciences (1977) WO
2006( 019768 PCT/ US2005 4771 63 M.) 1-/19; P. Gould, International J. of
Phar maceutics| (1986) 3 {201-217; Anderson et al, The Practice of Medicinal
Chem stry (1996), Acade ress, New York; and in The Orange Book (Food &
Drug Adm nistration, éﬂgyﬁ D.C. gn their website). These disclosures
are incorporafed herei ference thereto. Exenplary basic salts include
ammoni um sal ts, al'kall al;salts such | as sodium lithium and potassium

salts, alkalipe earth ne alts such gs cal cium and magnesi um sal ts,
salts.w th organic bases r exanple dr ganic




am nes) such
aci ds such as

as di cycl ohexyl am nes, t-bu
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Basi ¢ nitrogen-contai ning
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i ke.

groups nmay be quarternized with agents such as |ower al kyl halides (e.qg.

met hyl, ethyl, and butyl chlorides, brom des and iodides), dialkyl sulfates
(e.q. dineth%} di et hyl, and di butyl sulfates), |long chain halides %e.g
decyl, |auryl WOHAHOIBary| chilori des, bronides and iodi deB§T/USH08Y024771
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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 alky! 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 8 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),

al  propertl@skdon particuljar, the conpounds of Formula I
of TACE, TN and/or MVR activity. In one aspect, the
vi des a pharmaseytical conmposition conprising as an active

additionally
| n anot her
associ at ed

sai d net hod

| east ong_conpound of forrnula 1. In another aspect, the
vi des a f a conpound gf fornmula 1 for the manufacture of
to treat SQrjdeérs associ atled with TACE, TNF-a, MwPs, ADAMs or



The conpounds of Fornmula | can have anti-inflammatory activity and/ or

| mmunonodul atory activity and can be useful in the treatnent of diseases
including but not limted to septic shock, haenbdynam c shock, sepsis
syndronme, post ischaem c reperfusion injury, malaria, nycobacterial

infecti on, nWOI20eEX9%8 psoriasis, congestive heart fail urBET¥§258¢47¢1

di seases, cachexia, graft rejection, cahcers such as cutaneous T-cell

| ynphoma, di sedddsycloalig),MNkehg caipene and ~C4O0 0iatnliidont iminpes:anyien
inflammat ory diseases, . inflammatory b | _di seases ,such as, Cr 's di sease
and colitrs, o et o o BgReBtE Rk GG BEE R SBPRDVEL  ng
spondylitis, psori a@fiengiedris sh afshait hStidchrmniirbap eentdiiifg bt Bast Mgener ' s
granul omat osi s, Behcehe disease, $jogren’s sypndrone, sarcoidosis,

pol ynyositis, eRPaRcarbpsdqube dang FF%I‘“@'W@Y g@isgr;a'%’& PhPranshed @gp| ex

regi onal pain d A @l QX4 NE )

peri odont al di%&%?@ﬁ%oﬁéﬁaﬁ?n%@geﬁggﬁtﬁ ié;%etlgépﬁez‘%ﬂréqléré{;w%yst em c
| upus eryt hemegrosps hags abewiio akout Jd2dsshon atodisdp dvéncloaipyambmary fi br osi s,

br onchopul nonary.d | asi | dise cleroder st.eopor osi s,
renal ischeni ai?'%ﬁﬁ%@gﬁgf’ﬁfz F@%@#@% 8?{509'%%2‘39? gﬁthgtcﬁguhjﬁ?%%q r a’i‘%@'ﬁim’ a,
nephritis, hepeid bi MoredioRae aiyDORRNG ISULS as eatfIofel 6r gropyipaieatiznedl i ti s,
psoriasis, transplant rejectiogn, atopic dermatitis, vasculitis, allergy,

seasonal  al | elog Bneasafiienychain. bewehalkerylt Mgans sEPvIR 19 aboutfiarbon

respiratory di ' : ' r | ey
di sease (CCPD)étgn /@}héﬁfﬁ%ﬁ%i} gﬁy%trs ot(r??g%b atég'd t alﬁgﬁ@g%@%!% of
t hi s i nvent i onofreajiable allssyligrouips inclede eihgnyinprapenylp nduényl R-misitisydoigeds
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“Alkynyl" means an aliphatic hydrocarbon group containing at least one
carbon-carhon triple bond and which may be straight or branched and
comprising about 2 to about 15 carbon atoms in the chain. Preferred alkynyl
groups have about 2 to about 12 carbon atoms in the chain; and more
preferably about 2 to about 4 carbon atoms in the chain. Branched means that
one or more lower alkyl groups such as methyl, ethyl or propyl, are attached
to a linear alkynyl chain, "Lower alkynyl" means about 2 to about 6 carbon
atoms in the chain which may be straight or branched. Non-limiting examples
of suitable alkynyi groups include ethynyl, propynyl, 2-butynyl and 3-
methylbutynyl. The term "substituted alkynyl" means that the alkynyl group
may be substituted by one or more substituents which may be the same or

o

different, each substituent being independently selected from the group
consisting of alky!, aryl and cycloalkyl.

"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



TNF-a, MwPs, ADAMs or any conbination thereof, said nethod conprising
bringing into intimate contact at |east one conpound of formula 1 and at

| east one pharnmaceutically acceptable carrier. In another aspect, the

i nvention provides a compound of formula (1) exhibiting TACE, TNF-a, MWPs,
ADAMs or any conbi nation thereof inhibitory activity,

enantionmers, YOHXUHYSHers and taut omers_of said corrpoungll&gllrﬁ%gosm‘ml

phar maceut i cal | y acceptable salts or solVvates of said ound, said
conpound bei ncAtEBISe Y Wich ﬁB%WW@'@d’&ﬁEﬁlﬁﬂ@a@Fﬂ%@rﬂﬁb@@'ﬁ’@ﬁl nﬁ’!eﬁi‘ﬁﬂ in Table A

set forth aboy, maceut i cal
conposition fcgafbét)'?éfgl?%]g |sor ers é’Z@%mat egk%%f@"lm_gﬂw ADAM
or any conbi n2refamsd hateesiyls rontadubbaeuits oahoui Siring, atanhsi 'lﬁhsf'iwl:emglryl'b t he
subject in need of such,tre thera eutjcal | ff i mount of at
east one confpiUioBoTRYY RPSTRY S kbGP i iR TR, |

sol vate or |5m5§betth@é§mé orldiﬁeaam; hAd a@@ﬁ@@éﬁnémﬁerewmm BfiPaLY k@S a
conmpound of formula purifi form WD 2006/ 019768 PCJ/ US2005/ 024771

66 | n anot her ‘é’sib@cl%@foﬂeﬁbe ﬂ'ﬁ%ﬁ@w rpah nanedesans Wal abigask a piogenngugen
condition or erssgt(@ﬁ TRt E%Qtn}é‘fy,-f semvgéa n-ﬁg"fal&n. ﬁ%?‘%é'{‘%tﬁtﬁh ol any

conbi nation th In as ect’'co m ni steri e subject in
need of such ti’n@atamrhcaabemmneilu@mdllzeglt@tﬁeemm‘respoadingm orﬁiﬂeaNoheast one

compound, o ot S ahahis? L A3ERE PUlA AL R GE AR R Bk BTRAE
treating a thienyl, pyrimidinyl, pyridone (including N-substituted pyridones), lsoxazoiyl,
isothiazolyl, oxazolyl, thiazolyl, pyrazolyl, furazanyl, pyrrolyl, pyrazolyl,

triazolyl, 1,2,4-thiadiazolyl, pyrazinyl, pyridazinyl, quinoxalinyl, phthalazinyl,
oxindolyl, imidazo[1,2-a]pyridinyl, imidazo[2,1-blthiazolyl, benzofurazanyl,
indalyl, azaindolyl, benzimidazolyl, benzothienyl, quinolinyi, imidazolyl,
thienopyridyl, quinazolinyl, thienopyrimidyl, pyrrolopyridyl, imidazopyridyl,
isoquinolinyl, benzoazaindoiyl, 1,2,4-triazinyl, benzothiazolyl and the like. The
term “heteroaryl” also refers to partially saturated heteroaryl moieties such as,
for example, tetrahydroisoquinolyl, tetrahydroquinolyl and the like.

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

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

"Cycloalkyl" means a non-aromatic mono- or multicyclic ring system
comprising about 3 to about 10 catbon atoms, preferably about 5 to about 10
carbon atoms. Preferred cycloalky! 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



condition or disease selected fromthe group consisting of rheunatoid
arthritis, osteoarthritis, periodontitis, gingivitis, corneal ulceration,
solid tunor growth and tunor invasion by secondary netastases, neovascul ar
gl aucoma, inflammtory bowel disease, nmultiple sclerosis and psoriasis in a
subj ect, cona Wege76adm ni stering to the subject in needPGFTRNEIN24T7Eat nent
a therapeutically effective anount of af?|east one conpound of fornula 1 or

a pharmaceuti ealibpropglc epdiaidreylsaldohas®l, eatlohastyl snhee bereadimifny anot her
aspect, the invention pro‘\%@es e?_rre&(?od of treating a condition or disease
sel ect ed from BRANGIEs @ SHaRP Bliinycls cydoaliyls "F’qu?l'b“ geRvhmoge Yk i ons,
henor r hage, co OB ' onan L apdy t se
Fesponse. . acut B R B o R & B mmune
di sease and H wxampleciridenyl, teteahydignephthyband thsilikg. admi nistering to the

subj ect in need of h_t L h i cal ffectd nt of at
| east one conpound @%ﬁ?%éﬁ%%%@&gpﬁﬂ%t&&@%!@ P{ﬂ%d C?ﬁ%@gggoaigl t,

sol vat e or i sofiedririd)enkdihe ahd ewireer aspect, the invention provides a

met hod of treating a, condition or disease selected fromthe group

consi sting of septi ¢ciBGE¥REM SURsHUAH JAPRNSH SHRsiiuPAtlached in ahraromalia

| schaem c repe b QP £ ALK ki @%}ﬁﬁ. el [ eé;;ai-! meni ngi tis,
psori asi s, congie';@lil \%gb éé]ﬂia‘:!rji'{"yg ?%éi%?@] ’if rotic %’I l;ega'@aléseeeg?qﬁ.lcac I@@iea, graft

rej ecti on, canbydrogenoh ibs ringsysieouKRingsysiem subsiiients may bedbe saineva| vi ng

angi ogenesi s, ' R i n b nf tOr I S I nf | ammat or
bogvel gdi seases8@%@%%%%@@%%@%%%@@%%%&%%% tg;e@g?%gg%ﬁ%mgﬁgumt oid Y
arthritis, ankylkelsaenglpaligsyl] &ivk hetgrean, aralRylpakiani BeterdvdlkylSti 11 s

di sease, ureitjs, Wegeper's granul omatosis, Behcehe di sease, Sjogren's
syndr gne, sarcb?‘@b%ﬂ"g'?”ﬁ%yﬂlhg@?qwg, W”H'eﬁﬁ%‘h@?ﬁf%'iy:i droyy; hygspavallivler osi s,

sciatica, conphg¥xy,eHVIBRR arBiRbXy, BEPHBRIE halo, nitro, cyano, carboxy,
alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkylsulfonyl, arylsulfonyi,
heteroarylsulfonyl, alicylthio, arylthio, heteroarylthio, aralkylthio,
heteroaralkylthio, cycloalkyl, heterocyclyl, -C(=N-CN)-NHa, -C(=NH)-NH_, -
C(=NH)-NH(alkyl), G1G2N-, G1GoN-alkyl-, G1GoNC(0O)-, G1Ge2NSO2- and -
SO.NGG2, wherein Gy and Gz can be the same or different and are
independently selected from the group consisting of hydrogen, alkyl, aryl,
cycloalkyl, and aralkyl. “Ring system substituent” may also mean a single
moiety which simu!taneously replaces two availabie hydrogens on fwo
adjacent carbon atoms (one H on each carbon) on a ring system. Examples of
such moiety are methylene dioxy, ethylenedioxy, -C(CHs).- and the like which
form moieties such as, for example:

S oD

"Heterocyclyl" means a non-aromatic saturated monocyclic or
multicyclic ring system comprising about 3 to about 10 ring atoms, preferably
about 5 1o 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 thé ring system. Preferred heterocyclyls contain about 5 to
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I njury, periodontal disease, HV, non- insulin dependent diabetes nellitus,
system c | upus erythematosus, glaucom, sarcoidosis, idiopathic pul monary
fibrosis, bronchopul nronary dysplasia, retinal disease, scieroderng,
osteoporosis, renal ischema, myocardial infarction, cerebral stroke
cerebral ischw@2806/A%6ritis, hepatitis, gl onerul onephri tEURPGHIETENi ¢
fibrosing aveolitis, psoriasis, transplalit rejection, atopic dermatitis,
vasculitis, al amugﬁ rirgeaiemea Thal grefigazs, oha i ihis before e hetmlr@c:,mlyﬂmmxt

bst t dul t t,
gb:t { ﬂgt : \c/)g pﬁp%ﬁé{'ﬁ‘%’s |ib@g§é¥@%§ﬂ¥ eﬁ%’&f%@ lgﬁ'fﬁy@ur %0'5‘ r?%?%‘é’?fy 'Ronpri si ng
adnmi ni stering pesbitassBhgeiomnangeiHdh asmbrdcy@@tmma@ e;ﬁéi!@fcﬁé@ﬂéb!l cally

effecti ve anount of at | east one conPound of _fornul a

phar maceut i cal $Ychadsh &Pt iaaPlgots an SBeseNGrBR)s oNEros) lé‘?léFb@"d he lkeot her
aspect, the i n%%fédﬂbﬁé/ LesIs cEﬁ%nHQl‘éd?c{arf S19fls! lﬂﬁﬁrﬁtonc?ﬂ 'hbte?&cﬁiyl di sease

associated wt conpri sing: mnistering t need of
such treat nent can bheptigeallyiscbstipiast Heond oemaneiring sysiern sUbalﬂuants‘hwhmbrrpound

of claim1 or a phar tica ent abl e I sol.v Q soner
thereof. In an’&a iﬁ%ﬁéﬁ}e on chﬁé(reﬂg i% aﬁﬂ%ﬁpé@@e&el a{ 'Ei'{r%e'? Peat i ng a
condi tion or digRASEOADS IR ﬁéi@ﬂ)d@blyhca{m@élﬁpﬁm&y@kld’%dtb%he%@ﬁﬁép&ld’rﬂ%
adm ni stering to the subject in need of such treatnent a therapeutica Iy

ef fective ampubtoxgde; §t’°¥'@%§f Soprsliosin Handireiting @xﬁmpheﬂof&wtablsmm@m ically
t abl | t
CCCEPL D15ty AL o BB ] Sl OB AR, |1V

Crohn' s di seasthjorawpolim, rtgtazohdlnyl 1,4-dioxanyl, teirahydrofuranyl,

( tetrahydrothiophenyl, lactam, lactone, and the like.
g
It should be noted that tautomeric forms such as, for example, the

\
| SN
\o »
H and N™ “oH

moicties;

are considered equivalent in certain embodiments of this invention.

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

W "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 iower alkyl. Non-limiting examples of
suitable hydroxyalkyl groups include hydroxymethyi and 2-hydroxyethyl.

"Acyl" means an H-C(O)-, alkyl-C(Q)- or cycloalky!-C(O)-, group in
which the various groups are as previously described. The bond to the parent



adm nistering to the subject in need of such treatnment a therapeutically

ef fective anobunt of at |east one conpound of forrmula 1 or a pharmaceutically
acceptabl e salt, solvate or isomer thereof. In another aspect, the invention
provi des a nmethod of treating a condition or disease associated with
psoriasis, cHMPINEIAYS administering to  the subject in nBEHUBROOUHH!
treatnent a therapeutically effective affount of at |east one conpound of
formula 1 or moptaiznhorigh ivaldaybagd dpefrnied ssglstconiainlaiawer alkyl, $lomer t her eof .
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provi des a rreﬁrﬂgiﬁ‘gﬁfawgeﬁ‘%Zr%“tg%lec%%'bg'tqum 'Qﬁludﬁ @Qﬁ&@%@&%?@@aﬂmh

ankyl osi ng spondyl ig&g! rrmpigranmrggcgmagmup idtviiictnthe &yt G@upubhect in need of
such treatnment a therapeutically effective anount of at |east one conpound
of formula 1 Brevipuslylasster.i the pgnd tndbe pemnt engjalviis thygugiaine earbpryner

t hereof. | n apghets | ' | d ating a
condition or ﬁialgEﬁ@é@@?gﬁ?g;{g%S%ﬁ%tﬁggt@?%@déggﬁg%@?hgg ggérl\ﬁhégteri ng to
the subject in neddkad" nesmstancatkyhedx graup irewhichine elidyl groepfieasi ve anount of

at | east one_conpound of. for.nul . or a pharmaceutjcaglly acceptabl e salt,
solvate or 8@ SWP%S&B??&!“E&Hﬁ%‘EJ‘W&@@gﬁ?é%%? %%@E‘en@jk??%ﬁ QJH”B? WF s a
net hod of tr epfetisyfetheRNH-broddxg) isdbrdpaseams Adui@le Theiddndee MY xrehegi onal
pai n syndrone, _conprisi ngl: adm nistering to the subject in need of such
treatment a [eigtajFdiroustithe elhgrapy/g9R anount of at |east one conpound of

formula 1 or a ph@{rﬂgﬁ?%égﬁéwagsﬁg@%g@g,@?hgf%wgk@gﬁg aissom::r t her eof .

I n anot her aspect, nventi on 'ng a
previously described. Non-limiting examples of suitable aryloxy groups include

(; phenoxy and naphthoxy. The bond to the parent moiety is through the ether
oxygen.

"Aralkyloxy" means an aralkyl-O- group in which the aralkyl group is as
previously described. Non-limiting examples of suitable aralkyloxy groups
include benzyloxy and 1- or 2-naphthalenemethoxy. The bond 1o the parent
moiety is through the ether oxygen.

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

"Arylthio" means an aryl-S- group in which the aryl group is as

previously described. Non-limiting examples of suitable arylthio 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-0O-CO- group. Non-limiting examples
of suitable alkoxycarbony! groups include methoxycarbonyl and
ethoxycarbonyl. The bond to the parent moiety is through the carbonyl.



condition or disease associated with psoriatic arthritis, conprising:

adm nistering to the subject in need of such treatnent a therapeutically
effective amount of at | east one conpound of forrmula 1 or a pharmaceutically
acceptabl e salt, solvate or isonmer thereof. In another aspect, the invention
provi des a natthzds/aP7dsr eating a condition or di sease assBETHBWOSARTH

mul tiple sclerosis, conprising: admni8tering to the subject in need of

such treatnent a tm@myﬁmrb@myﬁ mezet bacriMB-CYOumtous! Nah-lintsg cifplegnpound
of formula 1 or a rriaceutlcall acceptable salt, sol vate or isoner

thereof, in cShBH BNy ERbENKlGrEURR iclugle Rhenawvaarbenyl gad group consi sti ng
f A th
of Avonex(r), néﬁﬁmé daﬂaorfgppm@m@fo th@b‘&?ﬁt?ﬁﬁ'@@%‘ﬂﬁoh% frﬁ @r e

treat nent of e sclerosis. Additiona resent
i nvention may be co&ra&mwczﬂrb@wl eneans apadealkyl- Q-@{@i)ﬂ@'@upni\lm-tllmmng

azat hi opri ne, SKAPPNA DR AR ARt P RcAfR AR R Bl

nofetil, cycl ﬁpﬂmq:rdn@nﬁrdanqnudthmgaﬁh@cmbbayl drugs. They nay al so be
co- admnlstered Wt h ed in conblnlsé op Wi th non-steroidal
anti-inflammatory cﬁ*'@é@” hl'ﬁ%ﬁn%%ﬁ'ké 'MQBPOTW@W@”BS@@%MOZMM

69 pi roxi cam #PRRGQ¥WAIL 1h8%? ﬂﬂﬁi@l w%&m f%ﬁ(ﬁﬁd{d‘@e maet
cycl oxygenase-2 sel ecth| ve %; % (E)y?s suc od %ns l
Cel ebrex(r); ihrongmisugionylsi ves such as steroids, cyclosporin, Tacr ol i nus,
rapanmycin and the, b [ h as
Enbrel (r), Rem cadieryléﬁﬂody J{@%h%% &?ﬁﬁﬁ?ﬁw &%ﬁ"%&ﬁ%ﬁ%ﬂ L- 10,
anti - adhesi onmomywmlrmgraﬂhd Menyu ke; and other anti-inflammtory agents
such ,as p38 Ki nas_? i nhi bj t PDE4 inhibitors, other chem cally different
TACE(j rhi bitors, he term “substituted” means that one or'more hydrogens on the

designated atom is replaced with a selection from the indicated group,

provided that the designaied atom’s normal valency under the existing

circumstances is hot exceeded, and that the substitution resulis in a stable

compound. Combinations of substituents and/or variables are permissible

only if such combinations result in stable compounds. By “stable compound’

or “stable structure” is meant a compound that is sufficiently robust to survive

isolation to a useful degree of purity from a reaction mixture, and formulation

into an efficacious therapeutic agent.

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

The term "isolated" or "in isolated form" for a compound refers to the

Vs

™
S

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 1o 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 shouid also be noted that any carbon as well as heteroatom with
unsatisfied valences in the text, schemes, examples and Tables herein is



chenoki ne receptor antagonists, Thalidom de and other small nol ecul e
i nhi bitors of pro-inflamuatory cytokine production. Al so, a conpound of the
present invention nay be co-adm nistered or used in conbination with an Hi
antagoni st for the treatnment of seasonal ED allergic rhinitis and/or asthma.

Suitable H w}phagegés may be, for exanple, daritin(r)pcrasasisnents) .
Al egra(r), or Zyrtec(r). In another asgect, the invention provides a nethod

Saor ocaneed, 5sEARI 1S e e 8 ASRARRIREL APl o Sl

adm ni st eri ngvatemcebe subject in need of such treatment a therapeutically
effective anount

at l.east ope conpound of formulag,l or a. . .
phar maceutical |y g’@'&%’bﬁéﬁﬁ@m&aﬁ@uedﬂ‘nggPE‘PSP“di'%i%&eﬁt H@S%Q}?‘_ji, #i8 onbi nat i on
with a ther appeidsibt meeérba?tis emaamsd forAf todireclL@8 Shaosifed'®iEls ¢semidhs Sel ect ed
fromthe group consisting of disease nodifying anti-rheumatic drugs

( DVARDS) , NSAitke potpeted siaviendhe comorund is syilestediaa reagiionoSujishlessi ves,
bi ol oci el C Cinf . Ht
ot agan ats. ARy BRSRe Al be rEinizecil thost O URAR YaTRARBSAERE, L 1

a conditi on vesll @i Beefereset éo standardiexibveks sudpas,dos esamplg, f W.heumat oi d
arthritis, osteoarthritis eripdontitis, .gingi.Vviti of.neal ul ceration,
solid tunor rﬁgﬂfﬁ?%f’?{?ﬁﬁ‘@ p%% ’Br‘?f%éﬂ@@né’ﬁﬂ’&éwﬁﬁ%ﬁa@{' e¥Wheovascul ar
gl aucoma, i nfdermmat ory bowel disease, nmultiple sclerosis and psoriasis in a

subject, conprising: admnistering to the sub'j ect in need of such treatnent
a therapeutical | Yeen agy veidaieniRias anvl, katerosyele, BheledppewaMm@P B8R m 1 or a

Do e oA FPENE R BAR o Ay i AR S pd A1 L7,
froni the groupdemensiest bt ddfindianRDSVelySAhBSOCAD®eN2e] nhi bi tors, COX-1

As used herein, the term “composition” is infended o encompass a
product comprising the specified ingredients in the specified amounts, as well
as any product which resulis, directly or indirectly, from combination of the
specified ingredients in the specified amounts.

Prodrugs and solvates of the compounds of the invention are also
contemplated herein. The term "prodrug®, as employed herein, denotes a
compound that is a drug precursor which, upon administration to a subject,
undergoes chemical conversion by metabolic or chemical processes to yield a
compound of Formula | or a salt and/or solvate thereof. A discussion of
prodrugs is provided in T. Higuchi and V. Stelia, Pro-drugs as Novel Delivery

. Systems (1987) 14 of the A.C.S. Symposium Series, and in Bioreversible

N 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 ionic 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 ethanolaies,



WD 2006/ 019768 PCT/ US2005/ 024771 70 inhibitors, inmunosuppressives, BRMs,
anti-inflammatory agents and HL antagonists. In another aspect, the

i nvention provides a nmethod of treating a condition or disease sel ected
fromthe group consisting of septic shock, haenodynam c shock, sepsis
syndrone, poWD 208esi c reperfusion injury, malaria, mRAETHERIGORHN
infection, meningitis, psoriasis, conge®tive heart failure, fibrotic

di seases, cacinetizmolagesfdndringditt Blvdra@niser solwie wirseinuhagopuat T-cel |
| ynphonsg, disea%Fs Ln¥9 Vi ng angi ogenesi s, autoi mmune di seases, skin
i nfl armat ory @P §H§H§,2F%flannatory bowel diseases such as Crohn's disease

and colitis, ost eOEﬁ@dtiﬁ@&M&ﬁhle:dﬂ "REHpeulitally SHYEH)O BhddinP RO Afbnt id S

psoriatic arthritis, adult Still's disease, "ureitis, \Wgener's
gr anul onat osi @gscribe goaveoinisd gempognd gr 8 wosRsitignatihe praseot nvention

pol ymyositis, | 14 {] | gaet S, Latd C ex
regi onal pai ne@%ﬁ(é%n@mﬁ%@??gweﬁ@% "e‘,ﬁ’?’h@p@?@r M@M@V‘Sl %%yy,
peri odont al diclsinatiorHihéreaiemd thos pladucihgihe desired trbai@gicamklidragve,syst em ¢

| upus erythenma us, | aucopm, gsarcoi dosis, idiopathic pulnonary fibrosis,
br onchopul mn’&&@ﬁoﬂﬂﬁﬁ%‘?@?ﬂ‘@eﬁ?% di sease, scleroderma, osteoporosis,

renal ischen a, W@drﬁgaalhndgﬁéw&mumqﬁﬁbﬂﬁ@hs W&F&re,%@d &RAAltheschem a,

nephritis, hepatitis, glomerulonephritis, cryptogenic fibrosing aveolitis,
psori asis, tr3aepgiclthis invgnéoni Baferencepp @ epmmpauridorFomaiscgreings al | er gy,

seasonal allergic..Lhlniti | i L op I
respiratory dr's e‘rfsetéts']él geflwgrﬁ'!odﬁé{e?%gﬁﬁén& seall%ﬁlﬁ%\%&% ?@Eéé%s;bﬁﬁélﬁ@see %ﬁ‘éﬁéer?ar y

di sease ( COPDyhatesimidisai@hl, tis emplopedshidrpiae tenclespidic sajisddmed sdthri ng to the
subj ect in need of.suc(@ treatpent a therapeutic llfy effechi,ve anpunt of at
| east_one conPSlEIHICANKPLPIARICACIdS, as well a5 basic salis formed with inarganic

and/or organic bases. In addition, when a compound of Formula | contains
both a basic moiety, such as, but not limited to a pyridine or imidazole, and an
acidic moiety, such as, but not limited {0 a carboxylic acid, zwitterions ("inner
salis") may be formed and are included within the term “sali(s)" as used
herein. Pharmaceutically acceptable (i.e., non-toxic, physiologically
acceptable) salts are preferred, although other salts are also useful. Salts of
the compounds of the Formula | may be formed, for example, by reacting a
compound of Formula [ with an amount of acid or base, such as an equivalent
amount, in a medium such as one in which the salt precipitates or in an
agueous medium followed by lyophilization.
. Exemplary acid addition salis include acetates, ascorbates, benzoates,
' benzenesulfonates, bisuifates, 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. (edg.)
Handbook of Pharmaceutical Salts. Properties, Selection and Use, (2002)
Zurich: Wiley-VCH; S. Berge et al, Journal of Pharmaceutical Sciences (1977)



pharmaceutically acceptable salt, solvate or isomer thereof in conbination
with a therapeutically effective anmount of at |east one nedi canent sel ected
fromthe group consisting of DMARDS, NSAIDs, COX-2 inhibitors, COX-1

i nhi bitors, inmunosuppressives, BRMs, anti-inflamuatory agents and Hl

ant agoni st s. woreo@atieer aspect, the invention provides a HSVERINS0477 r eat i ng
RA conprising adm ni stering a conpoundédof the formula | in conbination with

conpound sel egd(epl| Hpom Cheid; inem=RAS! 5 bf PRaghace e (Rda) FnBdiorie. 9. WO
2006/ 019768 [US2005/ 024771 71 Celebrex(r) or Vi oxx‘: LA; a COX-1 inhibitor
e.g. Fel dene(fydersen ef @hliA8 SUppicewiMediang Chashigty € erdaimigiftiepdring, a

steroid e.g. 7 .r@%ﬂ ; b qgn@ug&m- sEnbrel (r) or
Rem cade(r); igé%gém’l [ ﬁﬁ{%@%@%@w}ﬂﬁg@% asses o%n?scg%ln%glmds i ndi cat ed
for the treat'WashingfonRB.Clon Hraitwebsiel ldess diseiosunesats inoonpomtedes a net hod

for treating yulti,ple. sclerosis conprising adm nistering a conpound of the
formula I in hquwtﬁ%(rrgfgrgﬂc%\hqgetg. conpound sel ected fromthe group consisting

of Avonex(r), BetB&fimany HRRAXMREANSLIS bRfforfONRAUS dslkaINHictasafs EGih t he
treatment of multiple sClerosis. TACE activity is determ ned by a kinetic

assay measur i #gSqdien, Ehierpand pripesiee selisali@inesesitmeial salls sych@mer at ed by
80553 ™ Y Sl RReGhodln oS LIR it GSRENRLORE0Y HERDIDSHIAE, | oo,
Resi due 215 tamingg) suchhas dioycloisadanines,SAGHA eanidedbRiyalisneiitpalind s tail) is
e e Y e oL e 8 S BB R B R P oS! o
quenched peptg@be quarternized with agents such as lower alkyl halides (e.g. methyl,

& ethyl, and butyl chlorides, bromides and iodides), dialkyl sulfates (s.g.
dimethyl, diethyl, and dibutyl sulfates), long chain halides (e.g. decyl, lauryl,
and stearyt chlorides, bromides and icdides), aralkyl halides (e.g. benzyl and
phenethyl bromides), and others.

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

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

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



(MCA- Pro- Leu- Al a-d n- Al a- Val - Arg- Ser - Ser - Ser-Dpa-Arg-NH2), with its
sequence derived fromthe pro-TNFa cl eavage site. MCAis (7-

Met hoxycoumari n-4-yl)acetyl. Dpa is N 3-(2,4-Dinitrophenyl)-L-2, 3-

di am nopropionyl. A 50 | assay m xture contains 20 nmM HEPES, pH 7. 27 5 nmv
CaCl2, 100 W@RMBABISS 2 % DMSO, 0. 04% Met hyl cel | ul ose, 3§ fys sz 1 70 pM
rhTACEC and a test conpound. RhTACEc is“pre-i ncubated with the testing
conpound f or '@Emaigs cawithRI@inRe 8¢ eiheh selecisdasivienisgmansd Thipehiref t he

b . The £l Nt ensi L t.af L ssi 405
oy e meastpmre oL B et AEATon kh S56E A ST ponteRalEn STMEME ot e
(GEM N XS, Idylthe WRACT®THdescomiRandatininseTiay mas DEthedenhs tsalis"sohevst as

Uni t . Eff t est ' % of TA tivit
't e abs onGBRBTUG FESDR Eera MBRIHD RIS RO 1P dhe SAEEONGHR 8080y

activity can g@@fd}u?iﬁ eHantitihate Ssiefeoidditers! RAMMABROHutdABR, PokitiBha( er abl y about
0.01 nmto about 1000 nm nore preferably abouf 0.1 nmto about 100 nm and

most pr ef er alignérestcematesa®quedups alife inventivesrmpeunsist ory activity (Ki
compounds of the bPRERAPNE bR FheRRibdgE Pt TR ARtE S L, o
her ei nbel ow. shivetsshahprodridsatlihe oampeimdsooisFarmmsal, are intémdechiot he/ e
| ogenges, - aquiated BAng prepoBt EeR@Rns, i spor si bl & powders or granul s,
enul si ons, hard OThgebinpotAds Hbssdingrio Mg HRBNKEN Raveplidrmaedlbefslt | ons
I ntended for oral use may be repared according to any nethod known to the
art for the pEeneTHes; in Qa%iﬂular, tﬁe compounds of Formu(‘?a 1 can be inhibitors of
Q/ TACE, TNF-c. and/or MIMP activity.
In one aspect, the invention provides a pharmaceutical composition
comprising as an active ingredient at least one compound of formula 1.
In another aspect, the invention provides a pharmaceutical composition
of formula 1 additionally comprising at least one pharmaceutically acceptable
carrier.
In another aspect, the invention provides a method of treating disorders
associated with TACE, TNF-a, MMPs, ADAMs or any combination thereof,
said method comprising adminisiering to a patient in need of such treatment a
pharmaceutical composition which comprises therapeutically effective
amounts of at least one compound of formula 1.
In another aspect, the invention provides a use of a compound of
s 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



pharmaceutical conpositions and such conpositions nmay contain one or nore
agents selected fromthe group consisting of sweetening agents, flavoring
agents, coloring agents and preserving agents in order to provide
pharmaceutical Iy el egant and pal atabl e preparations. Tablets contain the
active ingredient in adm xture with non-toxic pharmaceuti cal | accePt abl e
exci pi ents WRR00&E&uit abl e for the manufacture of t abl BEI<US2 g‘?? H7

exci pients nmay be for exanple, inert iluents, such as cal ci um carbonate,
sodi um car bidAaptissyldsieg ependwitd, gsormiih et adoit St dissaphogsiplitat e;

granul ati ng Lsinte atln nts, .for e | e, corn starch, or alginic
acid; bindin egag%{ssqrany %tgggpggh%e%'@r%ﬁgasgeéagw%rsyraq:rgg}ea and °

| ubri cati ng agenitiesis| edlyeyesms, AermBanefisitiz) Aulitlatlerdeiabisticaci d or talc.
The tablets may be uncoated or they may be coated by known t echni gues to

del ay di si nt@QyhRIEX &RoigR P%’b%ﬁ}%@m@nfﬁdﬁtpﬁ@%‘men Sypesxic &i‘éﬁOl@l‘rlﬁM’Y’and
ther eby pro‘é%%fgraj%gfél‘suc gq-iﬂ/:hbﬂ'?nﬁlmﬁ?feﬁén &ﬂ%%beﬁ% h‘@ltug q.{yﬁ Hid t ear a’?e

time del ay as gl'ycer eara
may be enpl dypds emﬂwnﬂmﬁualgmdma,mmaw ldlbpathm;qhnmquanddsosls bed in the

U S. Pat . 4,256,108 6, 45 f
t her apgut i (TOQSTQBF%‘? ?'?‘BPa'é’oq}{SP%FiaeﬁéP‘@ﬂ %E@Sé fﬁér?‘g‘%rmagﬁﬁﬁ?gﬁ’&sﬂ?zgf

conposi ti on fehafikiferhial Bjdesrdia uﬁareﬁaﬁa@e?eb@péﬂro:@@emﬁr& iSéHEpMIal tion and
i ndi vi dual dosage unit s conprised of nore than one (e.g

phar maceut i canhyitiacierasitiagemsnuenaphals, ansptograifbibesing a‘iéﬁ?*ﬁ@u)r\d of the
present | nveildRisafdngd %ﬁg@]neh&?‘%lto %Pméﬁ[ e%@éﬁllﬁé %Kf@fg %I e 0 of the

addi ti onal agent's descri rei’n phar
i nactive excalmr@ammtrﬁhmvbwmdeaomyshstrmtmnadalawsplramdydisdieas dosage uni t

can.contain fi ed anp the afore-s r& t han rmaceutlcally
act { ve agent%4 ﬁﬁ'&%c BE:IQQSE;HGHNS@ %&'@PF‘Q’I (Q@ﬁﬁhg 9’ét been
formed into brbdcmi@!unhs eofes®Iaisd trint a/&mm;idmatcn‘mxs erengsa ey be useful

in treating one or more of the diseases listed.

In another aspect, the invention provides a method of preparing a
pharmaceutical composition for treating the disorders associated with TACE,
TNF-a, MMPs, ADAMSs or any combination thereof, said method comprising
bringing into intimate contact at least one compound of formula 1 and at least
one pharmaceutically acceptable carrier.

In another aspect, the invention provides a compound of formula (1)
exhibiting TACE, TNF-a, MMPs, ADAMs or any combination thereof inhibitory
activity, including enantiomers, stereoisomers and tautomers of said
compound, and pharmacsutically acceptable salts or solvates of said

"

s

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.



WD 2006/ 019768 PCT/ US2005/ 024771 73 unit is an oral dosage unit such as
tablets, pills and the like. Simlarly, the herein-described nethod of
treating a patient by adm nistering a pharnaceutical conposition of the
present invention is also intended to enconpass the admnistration of the
af or e- sai dvbubdséoemegosi tion and individual dosage uni PCI/USRH0AA24ETL ons f or
oral use may al so be presented as haréd gel atin capsules wherein the active

ingredients is I ¥A6iHSF hipad, thaienieh ptovilddsie Mathddbs trédmigd e, calcium
carbonate, calcium phosphate or kaolin, or a soft gelatin T“capsules where in

. phosp .
the active PREHIEAI0EFiserss metatediby T Afel VIMEls, TN For) agaseranase, poanexanpl e

peanut Oi |, nkdGRH : | Al b : | ontain the
Dot ve mmt SorAnARERiE M SlB e e B et act ur e
of aqueous needpésuchirsainseiia therapeptieallystiectve aspeantioing lagginne, for exanpl e,
sodi um carbhoxynethylcel |, ul.ose, .met hyl cel Lul ose ,

hydroxyproﬁ}‘? H9|°ﬁ‘§ Li‘ﬁé?é,a P’?é@ﬁﬁ%'cté?ﬁgi‘ ﬁﬁ?@é?talﬂﬁls?vi W\’a-iﬁﬁrrol I done, gum
t ragacant h isgmleigdBraagaci a;, di spersing or wetting agents may be a

natural |l y-occurring phosphatide, for exanple, lecithin, or condensation
products of an ! RyPiagEasReddhaiinventian provigas aigethest odkaiiioe pol yoxyet hyl ene
Sstearate, ' VAR-XaT-FaNq ] l,ong chain

a1 phati o SPAaREiBRaRasd sblcaifitan e oFBXCFRENAS o fliilont ©)

condensat i @nthptigdstecartifrities pyricsioatiiisy igthgiville, cormesl uicalatiost eolid Werdrved from
fatty acids_and a hexitol such as | yoxyet hyl ene sorhbitol, monool eate, or
condensat i &e ﬁg‘ﬂlﬁgﬂu@%ﬁm@aﬁﬂﬂ %ecdg@ﬁélemé,qspﬁlsfggr pg%\{asggltgéglbauggmﬁved from
fatty aci dsnfRisinaR¥ bowebdibyslid, ARatipld atlercdiamd psomeiytdyliges, sorbitan

nonool eat e. The aquequs suspensi ons [racgc(_
\';/ comprising: administering to the subject in need of such treatment a

therapeutically effective amount of at least one compound of forimula 1 or &
pharmaceutically acceptable sali, solvate or isomer thereof.

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

‘ In another aspect, the invention provides a method of treating a

S 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
faiture, 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, osteo and rheurmatoid arthritis, ankylosing spondylitis,
psoriatic arthritis, adult Stilf's disease, ureitis, Wegener's granulomatosis,
Behcehe disease, Sjogren’s syndrome, sarcoidosis, polymyositis,
dermatomyositis, multipie sclerosis, sciatica, complex regional pain syndrome,



al so contain one or nore preservatives, for exanple, ethyl or n-propyl, p-
hydr oxybenzoate, one or nore coloring agents, one or nore flavoring agents,
and one or nore sweetening agents, such as sucrose, saccharin or aspartane.
QO ly suspensions may be fornul ated by suspending the active ingredient in a
veget abl e oWD 200681976 anpl e, arachis oil, olive oil, ses®d/@ERP0582477Icoconut
oil, or in mneral oil such as liquid®araffin. The oily suspensions may

contain a t hagisesh ﬂgm@@nhypér@mcmrm u@eﬁémﬁdbntﬁﬁﬁﬁbéh@f #v i forar cetyl
al cohol . Sweet eni ng agents such as_those set forth above, and flavoring WO

2006/ 019765 IPRUHNYISRSOSEDahates mpliys fystamiy s aIBEMAOMHYI de a pal atabl e
I ddi t f
ant - ot dantafimel RIERTRABAHE YR D SRS SE B AthauaRag [ 2"
sui tabl e fordysplepim satirehdistase scieyoderog, samppomscm rémyaltiguheaddi t i on of water
de th t i di ' dmi xt i t i Si tt
Dot e il S ey el e LEBREGh PRl r, o

or wetting @&ﬁéﬁjl@ﬁbh’il%ﬂﬁmbgﬁn!c%ﬂﬁﬁrﬁg @f@hﬁ%%haélheﬂaﬁépléﬁtose al ready

nmentioned above, Additional  excipients, e.g., sweetening, flavoring and
col ori ng agéﬁ@tlowofé!pg@*@@t'tl%wéwﬂs, aﬁﬁ&)’pﬁﬁ@mﬂ&r@m l‘mbiﬂﬁaom tions of

the | vent! 9avERIICLF 0aPBpbididh, ads BeplaB; AbkeddenRiSiosathigon. The of 1Y

phase may be a vegeta or arachrs of a m neral
oil, e.g., Iomnidobmrmmemmomwtdlsmecﬁcmmmd brSncma@ireaeub;Esﬂ fying

e T A RESAN o P BUBBRL Ry i peaigh £ et ehim
therapeutically effective amount of at least one compound of formula 1 ora
( : pharmaceutically acceptable sait, solvate or isomer thereof.

In another aspect, the invention provides 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,

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

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

in another aspect, the invention provides a method of treating a
condition or disease associated with psoriasis, comprising: administering o
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.



hexi tol anhydrides, for exanple, sorbitan nonool eate, and condensation
products of the said partial esters with ethyl ene oxide, e.g.,

pol yoxyet hyl ene sorbitan nonool eate. The enul sions may al so contain
sweetening and flavoring agents. Syrups and elixirs may be fornmulated with
sweet eni ng V@ a#We4197¢5or exanpl e, glycerol, propyl ene gl PESUS298PHI 0l or
sucrose. Such fornulations may also &ntain a denulcent, a preservative and

flavoring and colpghdtfier AGRRE, She MenBBRHPRGRIA A ﬁ'\@lthdbpmtﬁ*}g%s may be in
the formof a sterile injectabl e aqueous or ol eagenous suspension. This

suspensi on FaHdiEn WQIS%S%@W%@%M@W@“W@SWH@H Wiisa FRMGERING: t hose
sui tabl e di SARfHEAGNG T NELIdAd IRASES B dikh ﬁéﬁ%ﬂ?é@ﬂerﬁgéﬂ{ﬁml | ch have been

ment i oned above nj ect abl e preparation na SO0’be a sterile
i nj ectabl e gﬁemueoemonmcﬁ%ims&owcompaundmﬁcomuta par epharmbtgutatept abl e
di l uent or s lon.in 1,3-butane diol. Anong the

|
accept abl e \?’ @?él@%ﬁds@g‘%é@%t'@%ﬁw%ber%y be enpl oyed are water, Ringer's

sol ution and ISOtrpamﬁhépﬁlspm ¢hé Mviefifion 9ﬂi\ﬁdés@metﬁbop@ﬁréatmgaste“ le fixed
oil s are conventionally enpl oyed as a solvent or suspending nedium For

thi s pur posECRAYOD PEAFeps& assasiatedHyinReiale xeBpising celniaRlBR003p®24 771 75
enpl oyed ingly j‘éb{‘@ rfe%'& d&f%isjgﬁ ﬂégﬁ-ﬁem%{r tgggﬁieﬁﬁﬁélly#%lcﬁ}/ég gﬁgﬁni bPébé%Aéit ty acids

such as ol ei' ¢ “acl tron npounds of
the inventi oneraynpeiuad db éoramie mlma@mmauemtmallj eccepidblesafipssivaterares f or
rectal adm ni str\%l on,of the drug. The conpositions can be prepared by
m Xi ng the HY suitabl e non-irritating excipient which is solid at

ordinary tenper atmamn@:t&sdebquhél irienti®§ pffdedla e iRy fttkdagingnd Wil |
(/ 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 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 psoriatic arthritis, comprising:
administering to the subject in need of such treatment a therépeutically
effective amount of at least one compound of formula 1 or a pharmaceutically
acceptable salt, solvate or isomer thereof.

In another aspeci, the invention provides a method of treating a
condition or disease associated with multiple sclerosis, comprising:

- administering fo the subject in need of such treatment a therapeutically
effective amount of at least one compound of formula 1 or a pharmaceutically
acceptable salt, solvate or isomer thereof, in combination with a compound
selected from the group consisting of Avonex®, Betaseron, Copaxone or
other compounds indicated for the treatment of muliiple 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



therefore nelt in the rectumto release the drug. Such materials are cocoa
butter and pol yet hyl ene gl ycols. For topical use, creans, ointnents,

jellies, solutions or suspensions, etc., containing the conpounds of the

i nvention are enpl oyed. (For purposes of this application, topical

appl i cat i onWORB601976¢| ude nout hwashes and gargles.) -~y “bﬁ%?f‘é@%ﬂ?a’s for the
present invention can be administered ¥n the intranasal formvia topical
use of sui t gidosicant, mapes@h, indbimskresin, deuproten antathedicenaicieyygbasse-2si ng t hose
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intermttent throughout the dosage regl nen. oun resent
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e vt heiRsitickfich il ShteganRl, Sl HR B se LY BhB ahronac o oot or's
of pol yet hyl.ﬁa@caéy@ﬁam&hee %ﬁamrra@ﬂnﬁﬂémmauéry ZlgBA IRh nds of the

present invention is selected in accordance w a vari ety factors
i ncl udi ng t Winasedpdbiters, PDﬁéul@mbltorgeathghahem@a&mdlﬁemmTﬂ%xmbnmm patient;

the severit out adm ni stration;

t he renal )é h\g‘é}(&% @%@Rt?&%ﬁoﬁgt$ﬂgéﬁc§g{"|ﬁgrﬁnb%§n TH IB‘QHI | ar corrpound
t her eof errphmybwbrsbf prosbiflemmatony cyisities prma'cmn of ordinary skill can readily
determ ne and pr% cribe the effective apount of the dru required to

prevent, counter! WW@Q@W%B@*@“W@W@Y@P R, Qpt i mal
preci si on i gl BYmBMAER SRRt ‘&ﬂlegoms‘flfd#gh erfnﬁbﬁtfb?sééﬁk?ﬁlthat yi el ds

efficacy without toxicity requires_a | men ase on the tics of the
drug' s avai leligidig twnltlsaan@/ogasthma e‘&uﬁabﬂﬁ Hlianagonisis maydem doideemplen of the

di stributi oy, G CBAhD, ARYrdw! & Afld? of @ drug.

in another aspect, the invention provides a method of treating a
condition or disease mediated by TACE, MMPs, TNF-q, aggrecanase, 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 ora pharmaceutically acceptable salt, solvate or
isomer thereof in combination with a therapesutically effective amount of at
least one medicament selected from the group consisting of disease
modifying anti-rheumatic drugs (DMARDS), NSAIDs, COX-2 inhibitors, COX-1
inhibitors, immunosuppressives, biclogical response modifiers (BRMs), anti-

7 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, muitiple 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



Preferably, doses of the conpound of Formula | useful in the method of the
WO 2006/ 019768 PCT/ US2005/ 024771 76 present invention range fromO0.01 to
1000 ng per day. More preferably, dosages range fromO0.1 to 1000 ny/ day.
Most preferably, dosages range from0.1 to 500 ng/day. For oral

admi ni st r avoomeeidies conpositions are preferably provi @d/USEBAHETTIor m of
tablets containing 0.01 to 1000 mi|li7§ranms of the active ingredient,

parti cul ar lighiBiidts, ifin(osupplessiied, BRIV, arti-hflatnRztobPadenid 2nd.H1 25. 0, 50.0,

100 and 500 mi || i_%rams of the active ingredient for the synptomatic
adj ust nent 2¥egISIFHosage to the patient to be treated. An effective amount

of the drug is %Q}r}glft%é%gé%@%iiﬁ%nﬂﬁnﬁr&ﬁlféﬁﬁ@ﬁ@d offrediinyB about 0. 0002

ng/ kg to about / wel ght "per e range I°’s
par ti cul ar lopnfiitiomos bisease seletiedyidm theagbupongisting lbddgpieshgick, per day.

Advant ageous| th clive agent of th resent invention. may. be

adni ni st er eﬁ?dé{“@i“ﬁ’ﬁ@cga?%@?'%wm@%'5) I5CpEMic RSy Uﬁt?g'déé’%ay be

adm ni st er efaiara, dhycobertbriddisctioh, neRingitia! Bsorisid, ebhgédiive Héarl Y. The anount
of active ingredient that may be conmbined with the carrier materials to
produce si ngjlusedisalidisansas,carnaxis, grafb Riediong CafRaEs SHeh As svtanepeat ed and

e Dot 1co8L ORRofls, AEbSLShORkncistiels, RO faclomyr o
vari ety of skindnfarematary wiseages Heflagmaidip ipweldisghses siomeasCrdnedd th, sex,
et o e ke Tl e B0 o8 el S Ay e o or L o
therapy. Theofafmatis, abulk BRI'S dikeasé,aners, eﬁéneéigfaemdwat@éi@,c esses known
to.those skilled in the art and as shown in the faollow ng reaction schenes
ar{g/‘ Behcehe disease, glogren’s syndrome, sarcoidosis, polymyositis,

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

radiation damage, hyperoxic alveolar injury, pericdontal 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
phamaceutically 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 agenis 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.



in the preparations and exanpl es descri bed bel ow. EXAMPLES The foll ow ng
abbrevi ations are used in the procedures and schenes: ACN Acetonitrile AcOH
Acetic acid Ag Aqueous BOC tert-Butoxycarbonyl BOC- ON

[ 2- (tert-butoxycarbonyl oxyi m no) - 2- phenyl acetonitriq BOC20 BOC Anhydri de WO
2006/ 0197680 ROTOISBO05/ 024771 77 C degrees Cel sius CBZOUSHEHHIH71

chl orof onrate DBU 1, 8-Di azabi cycl o[ 5.74, 0) undec-7-ene DCM Di chl or onet hane

DEAD Di et hyleigizefg®eantexis;al eCtOHRQRRNe. ghrdideid@iare 1, 4- pht hal azi nedi yl
diether DI AD Diisopropyl azodi carboxylate DI PEA Dil sopropyl et hyl am ne DVA
N, N- Di net hynasseayRiiessivhvAR. nTheeiaie antyRifRpaioi asierpide.pi Pet hoxyet hane

13- D et nyte et H BN ComeBine o B R Foinad o Atk 51 uif oxi de
IV inhibitor, or other classas of compounds indicaied for the treatment of RA.

In another aspect, the invention provides a method for treating multiple
sclerosis comprising administering & compound of the formula | in
combination with a compound selectad from the group consisting of Avonex®,
Betaseron, Copaxone or other compounds indicated for the treatment of
multiple sclerosis.

TACE activity is defermined by a kinetic assay measuring the rate of
increase in fluorescent intensity generated by TACE catalyzed cleavage of an

(; internally quenched peptide substrate (SPDL-3). The purified catalylic
domain of recombinant human TACE (thTACEc, Residue 215 to 477 with two
mutation (S266A and N452Q) and a 6xHis tail) is used in the assay. ltis
purified from the baculovirus/Hi5 cells expression system using affinity
chromatography. The subsirate SPDL-3 is an internally quenched peptide
(MCA-Pro-Leu-Ala-Gin-Ala-Val-Arg-Ser-Ser-Ser-Dpa-Arg-NH2), with iis
sequence derived from the pro-TNFa cleavage site. MCA is (7-
Methoxycoumarin-4-ylyacetyl. Dpa is N-3-(2,4-Dinitrophenyl)-L-2,3-
diaminopropionyl.

A 50 ui assay mixture contains 20 mM HEPES, pH 7.3, 5 mM CaClp,
100 pM ZnClg, 2 % DMSO, 0.04% Methylcellulose, 30 uM SPDL-3, 70 pM

(/ rhTACEc and a test compound. RhTACEg 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 iess than about
15 nm. The TACE inhibitory aciivity (Ki values} of some representative



EDCl 1-(3- D net hyl am nopropyl ) - 3- et hyl car bodi i m de hydrochl oride El
El ectron ioni zation Eq Equivalents EtQAc Ethyl acetate EtCOH Et hanol
grans h. hours 'H proton HATU

N, N, N, N -Tetranet hyl - O (7- Azabenzotri azol - 1-yl ) Uroni um hexaf| uor ophosphat e

Hex hexanes WaORTe/@976Blydr oxybenzotri azol e HPLC Hi gh pr essREBUSZOHYA2471
chromat ogr aphy LAH Li t hi um al um num hy& i de LDA Lithi um di | sopropyl am de
m tompbandRBA predemi Civizafion eroligidbindhe ¢ EXAMPMES 2808ihA 19768
PCT/ US2005/ 024771 8 M Methyl McCN Acetonitrile MOH Methanol mn

Mol ar mmol

Mnutes ng MFE MHZ Megahertz

O
/}

The pharmaceutical compositions containing the active ingredient may
be in a form suiiable for oral use, for example, as tabiets, lozenges, aqueous
or oily suspensions, dispersible powders or granules, emulsions, hard or soft
capsules, or syrups or elixirs. Compositions intended for oral use may be
prepared according to any method known to the art for the manufacture of
pharmaceutical compositions and such compositions may confain one or
more agents selacted from the group consisiing of sweetening agents,
flavoring agents, coloring agents and preserving agents in order to provide
pharmaceuiically elegant and palatable preparations. Tablets contain the
active ingredient in admixture with non-toxic pharmaceutically acceptable
excipienis that are suitable for the manufacture of tablets. These excipients
may be for example, inert diluents, such as calcium carbonate, sodium
carbonate, lactose, calcium phosphale or sodium phosphate; granulating and
disintegrating agents, for example, corn starch, or alginic acid; binding agents,
for example starch, gelatin or acacia, and iubricating agents, for example
magnesium stearate, stearic acid or talc. The tablets may be uncoated or
they may be coated by known techniques 1o delay disintegration and
absorption in the gastrointestinal tract and thereby provide a sustained action
over & longer period. For example, a time delay material such as glyceryl
monostearate or glyceryl distearate may be employed. They may also be
coated by the technique described in the U.S. Pat. Nos. 4,256,108; 4,166,452;
and 4,265,874 to form asmotic therapeutic tablets for controlied release.

The term pharmaceutical compasition 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

g

M



mL MIliliter MPLC Medi um Pressure Liquid Chromatography NVR Nucl ear

Magneti ¢ Resonance M5 Mass Spectroscopy NBS N Bronosuccinimde NVM

N- Met hyl nmor phol i ne  NMP 1-net hyl - 2-pyrroli done ON Overnight PCC Pyridinium

Chl orochromat e PTLC Preparative thin | ayer chromat ography PyBrOP

Br ono- t ri s- pywoablesita168 phosphoni um hexaf | uor ophosphate PPCTHSR§OHETIRT Room
tenperature sgc Silica gel 60 chromatogrdphy tBQOC tart-Butoxycarbonyl TACE

TNF-al pha convgiittié Bf RAFIEERge TR shth ebhabiar plls BhA i litd. @irpaggthe acid THE
Tetrahydrofuran TLC Thin | ayer chronatogr alpﬁ%le\/R spectra were acquired on

the fol I owi ng Nasginrdassribed metwdwpizreaiivg & B Y 2050USIFNO’VR ( Br uker), 400
e N (Ve agnalFeo B o8l GRS Toe 1D °
mass spect r ongrEompass tp atminisicedionmy thoalorasaidullPoomposition endvi a rever se
phase chromat qaLaRlY) 46342 U "0
Formulations for oral use may also be presenied as hard gelatin
capsules wherein the active ingredients is mixed with an inert solid diluent, for
example, calcium carbonate, calcium phosphate or kaolin, or a soft gelatin
capsules where in the active ingredient is mixed with water or an oil medium,
for example peanut oil, liquid paraffin or olive oil.
Adgueous suspensions contain the active material in admixture with
5 excipients suitable for the manufacture of agueous suspensions. Such
excipients are suspending agents, for example, sodium
carboxymethylcellulose, methylcellulose, hydroxypropylmethyl-celiulose,
sodium alginate, polyvinyl-pyrrolidone, gum tragacanth and gumn acacia;
dispersing or wetting agenis may be a naturally-occurring phosphatide, for
example, lecithin, or condensation products of an alkylene oxide with fatty
acids, for example polyoxyethylene stearate, or condensation products of
ethylene oxide with long chain aliphatic alcohols, for example,
heptadecaethylene-oxycetanol, or condensation products of ethylene oxide
with partial esters derived from fatty acids and a hexitol such as
polyoxyethylene sorbitol monooleate, or condensation products of ethylene
P oxide with partial esters derived from fatty acids and hexitol anhydrides, for
example, polyethylene sorbitan monooleate. The aqueous suspensions may
also contain one or more preservatives, for example, ethyl or n-propyl, p-
hydroxybenzoate, one or more coloring agents, one or more flavoring agents,
and one or more sweetening agents, such as sucrose, saccharin or
aspartame,

Oily suspensions may be formulated by suspending the active
ingredient in a vegetable 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 paraifin or cetyl
alcohol. Sweetening agents such as those set forth above, and flavoring



acconpl i shed using a Cl18 reverse phase colum with a gradient of (0.1 % WD
2006/ 019768 PCT/ US2005/ 024771 79 formic acid) 5:95 to 90: 10
acetonitrile:water, at a flowrate of 14 nUmn. Sanples were collected
using UV detection. Alternatively an 1SCO Conpanion with (0.1 %formc
acid) 5:95 t OWp30BOaet onitrile:water, at a flow rate = RET/USSYSOPTRY

Nor mal phase silica gel chromatography wds either acconplished on a Biotage
i nstrument usiaygnts GOy A2 dded2b/dvvids a4@ldtbibloasl prepamiidgeThess on a Jones

Fl ash Master Personal instrument usi sol yte flash S 5g, 1(r)g, 20g,
500, or 70 g CATTEIIRRE ek B BiRsdee BE Fbihn o8 9 ey tsa bichdited by
processes knovdychfic k&igse skilled in the art and as shown in the foll ow ng

reaction schenes and in the preparati ons and exanpl es descri bed bel ow.
These prepar at i ons RisRprebleppidas ane graniyes suitadle fartoraearation pf ant t he scope

of the disclo "&%@dﬂ | : t.r uct ur es
may be appar eﬁﬂu@gus?ﬁ%ﬁ&@rﬁwe m'ﬁdeagﬁp%w@%@egﬂgt Q%Cg%ou% s‘ﬁmade by
t hese pr ocesseximiaiues Wwithtzedispersingeoriveditirgs ageitpsuspinbing aydmt ahd iogeroeri ¢ f orns

of the compounds are copsidete o be within the scope of, this invention.
VO 2006/ o1976sw@ﬁr%%%'deﬁwﬁ#%bﬁ%@spwwrﬂww E5d5USPRRIiRRy pLES

El zanpl b 9 R dRehisShieednplifie$be ihdeehIRR0T heMdREE dNdée. Additional
excipients, .., swestening, flavoring and coloring agents, may also be
present.

The pharmaceutical compositions of the invention may also be in the

K/ form of an oil-in-water emulsion. The oily phase may be a vegetable oil, e.g.,

olive oil or arachis oil, or a mineral oil, e.9., liquid paraffin or mixtures of these.

Suitable emulsifying agents may be naturally-occurring phosphatides, e.g.,

soy beans, lecithin, and esters or partial esters derived from fatty acids and

hexitol anhydrides, for exampie, sorbitan monooleate, and condensation
products of the said partial esters with ethylene oxide, e.g., polyoxyethylene
sorbitan monooleate. The emulsions may also contain sweetening and
flavoring agents.

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

e 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, e.g., as a
solution in 1,3-butane dicl. Among the acceptable vehicles and solvents that
may be employed are water, Ringet’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



NHz NHBoo NH NH O HN~ HO O 1A 1B Ic 1D General procedures for Enanpls
1: In step 1, Conpound 1A (either commercially avail able, or prepared by a
procedure simlar to that described by Abdalla, G M and Sowell, J. W
Journal of Heterocyclic Chem stry, 1987, 24(2), 297-301) was treated with
one equi val N0 2e06/0D176% ert - but yl di carbonate in pol ar sol PERUS2H§0M7Es DIVF,
for 30 mnutes to 12 hours. The sol vent?™was renoved and conpound 1E coul d

be used wi t haspibyd m@rudw wﬁtﬁ@ﬁd n@.ﬂn@form.gwéer@ésbyn%matt@a £8Y acids
chr omat ogr aphy. I n"step 2, ‘conpound 1E was reacted with potassium cyani de

and anmoni um WEhIsIEs acid fﬂpﬁbm%@ﬂ@&@dﬂﬁ%@\‘tﬂﬂ iniegtaldgser sol ution, at 50 C

to 90 C, for 5 ho r ed and
conmpound 1C coul d é:am%%c“?%ﬁé Eweﬁ{ t{)lﬂ:ngﬁ %gérﬁi @ﬁQ&Wste%ﬂlh 8‘?0 was

stirred with &uppoﬁﬂ)r@qdowmmmmmlshaﬁbm@éhe c!n]y onneieomposfabﬂmmi béor 5 to
48 hours. After eth et her could, b E’% ol l ected by

filtration. Bﬂ%ﬁr@&?ygﬂ'@wgﬂ ngg ?‘"igtee%m@ Ng SKERIABLWRIGhNRZ 0 H 1N

2A 2B 2C 2D Sicif ai ofedia varg mm@am h%ma@urM reé!%ﬂ’t turehndwluJour nal of
Het erocyclic Chem stry, 198 24(2), 01) (Hydrochloride sa
45. 4 mol ), therefore melt in the rectum 1o release the drug. Such materials are cocoa

butter and polyethylene glycols.

For topical use, creams, oiniments, jellies, solufions or suspensions,
etc., containing the compounds of the invention are employed. (For purposes
of this application, topical application shall include mouthwashes and gargles.)

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

The dosage regimen utilizing the compounds of the present invention is

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



triethyl amne (19.0 nL, 136 mmol ), and di-tert-butyl dicarbonate (11.9g,
54.4 mol) were stirred in nethylene chloride (100 m-) at 25 C for 16
hours. WD 2006/ 019768 PCT/ US2005/ 024771 81 Saturated aqueous NaHCO3 (150
nm.) was added. The aqueous |ayer was extracted with CH2CI2 (100 nL) tw ce.
The organi c pragwsoIsswashed with brine (100 nl) and dri BETESEPSAEIEA. The
sol vent was renoved by rotary evaporatd? to give conpound 2E whi ch was used
wi t hout furth@reswm inveitdn emge {&ie 0.2 1CoImooung p2Bdé®. Vage pesfefzmol ), KCN

3.49qg, 53.7 I d ded
2,059, 52 0L e A Aokl MR P SRR,
00 for three %Vrﬁa.-i%s 0 Whynﬁoﬂemmdmmwéuoh%@&amm figidad. The solid

was filtered and washed ! water three tinmes. The solid was dried under
vacuum at 40 @referebiygmuided in éhayiora of dahipis nentaiming 0.9t tp 18/niligams o

di oxane, 20 e anbefiheRnbRE e I8 B08.0 1 Paimly 28 abrid blady <

Ethyl et her (28.075D.0)d80 aRdED0 Mbikgramisiof thwsctivelin@edibnt feshed with et hyl
ether tw ce, and dried oilfnder vafﬁ\emfor 12 hours to give corrpound 2D (2.7

g, 84%. TheSYGpiamzlipdvrisental hesosaes to fledatieatiioRe ireated: v¥Y i n Exanpl es
1 and 2. NANgEoli-hkiiNihdbig iE ordthbiflsupplied at a dosage level of from

about 0,0002 mg/kg io about 50 mg/kg of body weight per day. The range is
more particularly from about 0.001 mg/kg to 1 mg/kg of body weighi per day.
Advantageously, the active agent of the present invention may be
- administered in a single daily dose, or the total daily dosage may be
administered in dividend doses of two, three or four time daily.

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

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

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



O O O HN O WD 2006/ 019768 PCT/ US2005/ 024771 82 Enanple 3 OH OR OR 0 on
Step 1 Step 2 Step 3 HN;r ONHH COzH COR COH o Y. NNO NO N3 J -NH O
NO2 3A 3B 3CHNHh O 3E 31) 1 Step 4 OGNVX HN (i OR HN/\ "N O O 3F
General procedures for Exanple 3 In step 1, 5-Hydroxy-2-nitro-benzoic acid
(conpound 3AWOWRaes/WP%8ol ved in a suitable solvent, such BI/ERMSZHA r eact ed
with an alkyl chloride or alkyl bromd¥ in the presence of cesium carbonate
at room tenpeCature fordgedrégsl@slshgurs. Water and Et OAc were added. The

or gani ¢ phase washed by water 1 to 5 tines to renove DMF. The organic
phase was ms@é% i th Banaykchlgiofra®oncentrated to give the crude product

(conpound 36)pmiy ch vvaiss_tm%(?m Ppsile cjurideer-eRyr i fication. In step 2,
I O0X

conmpound 36 was di ssolvéd in ane/water (3:1) and treated with [|ithium
hydr oxi de at P&bin t enpddiehlorametbeng to 6 hours. The sol ution was

DEAD Diethyl azodicarboxylate
(DHO)2PHAL Hydroguining 1,4-phthalazinediyl diether
DIAD Diisopropylazodicarboxylaie
DIPEA Diisopropylethylamine
DiMA N,N-Dimethylacetamide
DMAP 4-Dimethylaminopyridine
DME Dimethoxyethane

\i : DMF Dimethylformamide
DMFDMA  N,N-Dimethylformamide dimethyiacetal
DMPU 1,3-Dimethyl-3,4,5,6-tetrahydro-2(1h)-pyrimidinone
DMSO Dimethyl sulfoxide
EDCI 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
El Eleciron ionization
Eq Equivalents
EtOAc Ethyl acetate
EtOH Ethanol
g grams
h. hours

P H proton

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

hexafluorophosphate

Hex hexanes
HOBT 1-Hydroxybenzoiriazole
HPLC High pressure liquid chromatography
LAH Lithium aluminum hydride
LDA Lithium diisopropylamide
M Molar
mmol milimolar

mCPBA meta-Chloroperoxybenzoic acid



made acidic by addition of 1IN HCl solution and extracted with Et OAc. The
products (conmpound 3C) were either used without further purification or
purified by chronmat ography dependi ng on the boiling point of the al cohol
side products. In step 3, conmpound 3C was di ssolved in a suitabl e solvent,
such as DMF, WOe6/U4816Bl ed wi t h conmpound 3D usi ng EDCl  andPGRERYE(02478bm
tenperature overnight. After an aqueou® Et OAc work up, the product
(conpound 3E)iMweas i solidsibgl by chromat ography. In step 4, conpound 3E was
suspended in [g/b wat er q(% 1,¥wunder N2 atnosphere. NaOH and Zi nc powder
vere added and=the react®EM St ure WO 2006/ 019768 PCTI US2005/ 024771 83 was
stirred at 70isCt-p 80 Gidpen8 to 24 hours. After cooling to room
tenperature, the solution was adjusted to pH=6-7 with 1IN HCl solution. The
product (conp®ithd 3F) WiBUest racted with Et OAc and purified by reverse

phase HPLC. %arrpl S 4%1*3?{1?'“ 300w pHNQStep 4 0 ~/~/~ryNOWw 0 m
N i ~

COzH O I r~) _ -~NH O NO2 0 0 4C H2NH, 1 O 4E 4F 4D Step 3
A 25 nlL fl askMitiEds char dédepgabiertz conpound 4C (331 ny, 1.68 mmol),
mL Milliliter
MPLC Medium Pressure Liquid Chromatography
NMR- Nuclear Magnetic Resocnhance
MS Mass Speciroscopy
NBS N-Bromosuccinimide
o NMM N-Methylmorpholine
- NMP 1-methyl-2-pyrrolidone
ON Overnight
PCC Pyridinium Chlorochromate
PTLC Preparative thin layer chromatography
PyBrOP Bromo-tris-pyrrolidino-phosphonium hexafluorophosphate
Pyr Pyridine
RT Room temperature
sgc Silica gel 60 chromatography
tBOC tert-Butoxycarbonyl
TACE TNF-alpha converting enzyme
. TEA - Triethylamine
- TFA Trifluoroacetic acid
THF Tetrahydrofuran
TLC Thin layer chromatography

NMR specira were acquired on the following instruments: 400 MHZ
NMR (Bruker), 500 MHZ NMR (Bruker), 400 MHz NMR (Varian), 300 MHZ
NMR (Varian)} using CD30D, CDCl; or DMSO-d; 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 %



conpound 40 (Stratford, E. S. and Curley, R W Jr, J. Med. Chem 1983, 26,
1463-1469) (200 ng, 1.4 nmol), EDCl (403 ng, 2.1 mmol), HOBT (227 ng, 1.68
nmol ), NWMM (0.46 nmL, 4.2 mmol), and DM (7 nL). The solution was stirred at
room tenperature overnight. Saturated agqueous NaHCO3 (30 nL and Et OAc (50
m-) were addEA2009AV7e gani ¢ phase was separated and wasREFURPH AR A er (20
m-) and brine (20 nm.), then dried over "Na2so4. The sol vent was evapor at ed
and t he crude ipmiciact) &6 to 6L H acktbyitrilé:vaten, aled flowhaienst idigmbfhin.

 aten 4 To Zanpies wpreSubeled dend i Hhetbed Ao SR N SsdRs rrol )™ okt
(25 ng, 0.62vmdaniondivitie (RAWIRT{EECitE:99 10t 35 Sradeloniiidddatl, & aigw and

water (0.5 nmL). The solution was stirred at 75 C for 16 hours. After
cooling to r&dm Wmpef MM solid was renmoved by filtration. The filtrate

Er On (10 L) . Th D e e S B e e at o
The product Bistags istruswnbysivgla &&AQEIMC%/%M d@iid flagh cariidys, o GRIaNHA OH,
20067 019768 PeaeisEBen N rsbhatSs e IRIRAHR e Fogh 81 B8, 195200, orep 2 -
t:azH COzBn Caphl of¥Rg bERIidESEs. SA 5B 5C
The compounds of formula (1) may be produced by processes known to
those skilled in the ari and as shown in the following reaction schemes and in
the preparations and examples described below. These preparations and
;o examples should not be construed to limit the scope of the disclosure.

Altemate mechanistic pathways and analogous structures may be apparent io

those skilled in the art. Some of the compounds made by these processes

are listed in the tables below. All kinds of isomeric forms of the compounds

are considered to be within the scope of this invention.

N



Step "1 Conpound 5A (1.33 g, 7.26 mmol ), benzyl bromde (2.73 g, 16.0 nmol),
and Cs2C03 (7.1 g, 22.0 mmol) were mxed in DM (30 m-) and stirred at
room tenperature overnight. Saturated aqueous NaHCO3 (100 m -) was added
and the aqueous phase was extracted with EtQAc (100 nL) twi ce. The conbi ned
organi ¢ phases were washed with brine (50 nL), dried over I ltered,
and concent VeQ ¥d6/p7680t ary evaporator. The product was igg‘lﬁig’g%}%#%i lica
gel chromat ogr aphy (Hexane/ Et OAc: 10: Pto 5: 1) to give conpound 5S (2.25 g,
89% . Step 2SCHMRETT BOUTED NG EEAMAPLES| ) was di ssol ved in di oxane/ wat er
(3:1, 35 nL) and LIOH (810 ng, 19.3 nmol) was added. The sol ution was
stirred at Examglernperature for 3 hours. Water (30 nl-) was added foll owed
by addition of 2N HC (30 nlL). The aqueous phase was extracted with Et OAc

(50 mL) three times. The.organi c phase s Pnasfied with bripet i ed over
Na2sO>4, fil : and_%:}f&ﬁcen ted byjf\é\?.ary yapar at or .ﬁﬁe e~product
was purified higa gel ¢ ghaphy (CHa& VECT - |/ HCORH a0, 1 to
20:1:0.1) to giveoconpound 5C (1.6 g, 91%. The Hire{ | owi ng conpoumisy wer e
prepared as desgyi bed in Exanplgs 3-5. In each of, Phe tabl es bel qy, °t hose

conpounds haidr@l gfockauis ffr E:8f8pletfian 10 nM (<10 nM are designated with
letter "A"; those with a Ki value of from110 to |less than 100 nM (10 - <100

nM are desi §haied IniGampasndedA (sither cpowmergiatin ayailablgapt@repargd di 200 to

1000 nM are ' yd t t o s S i € j | yeypf nore

than 1000 nwgf@fgg%‘; %ﬂl“mra‘{rbe‘tﬂaags‘?%srﬁgi’é% by Pgd%@gt & %Dgf’av%b‘ﬂ%@es‘?{o 768

PCT/ US2005/ 02éiitikl of Hetsrocyclic Chemisiry, 1987, 24(2), 297-301) was treated with one
equivalent of Di-teri-butyl dicarbonate in polar solvent, such as DMF, for 30

N minutes to 12 hours. The solvent was removed and compound 18 could bs
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 €0 °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
chioride in methanol for 5 to 48 hours, After ethyl ether was added,
compound 1D could be collected by filtration.

(_/ Example 2

Step1 Step2 Step 3
- - NHBoc ~— NH
NHz NHEoe NH NH -
& R HN—QO
o
2A 2B 2C

D

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 (11.9g, 54.4
mmol) were stirred in methylene chioride (100 mL) at 25 °C for 16 hours.



85 Table 1 Conpound # Structure Exact Mass Mass Obsvd lei (nM 1 0 290. 27
291.1 B N [MH+ OO0 2 366.13 367.1 C [MH+ 0 3 0 304.12 305.0 C "~-
| [MtH + ICJ 0 0 4 352.12 353.1 A H o o M+H 5 382.13 383.1 B O Exanple
6 er Step | Sr Step 2 R Step 3 RCO H IP-002M5 CO Me COH N2 N2 N2 N2
6A 6B 6C 6D W06/ O Step 4 6E o PCT/US2005/024771
Saturated agueous NaHCO; (150 mL) was added. The agueous layer was
exiracted with CHxCla (100 mL) iwice. The organic phase was washed with
brine (100 mlL) and dried over NaS0,. The solvent was removed by rotary

avaporator to give compound 28 which was used without further purification.

Siep 2
Compound 2B (2.069, 35.8 mmol), KCN (3.42g, 53.7 mmol), and (NH;).CO3
(12.0 g, 125.2 mmol) were suspended in a mixture of EtOH (35 mL) and water
(35 mL). The solution was stirred at 70 °C for three days. Afier cooling down,
water (35 mL) was added. The solid was filtered and washed with water three
fimes. The solid was dried under vacuum 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 HCl (4M in
dioxane, 20 ml) was added. The solution was stirred at 25 °C for 3 hours.
Ethyl ether (50 ml) was added. The solid was filiered, washed 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.

@




RO Step 5 HM R ON1 "HNp OX NHN2 O NO2 0 0 6G 6F WD 2006/ 019768
PCT/ US2005/ 024771 86 general procedures for E-Karaple 6 In step 1,

4- Bronp- 2-nitro-benzoic acid (conpound 6A) was dissolved in a suitable

sol vent, such as DMF, and reacted with nmethyl iodide in the presence of
cesi um car bomas mo6e19768om t enperature for 2-16 hours. Wat ePCHHRIBYEATT were
added and the organic phase was washed By water 1-5 times to renove DM
The organi ¢ pEagmpes washed with brine, dried, concentrated, and dried to
gi ve the crudegproduct (conppund 661) whi eh used wi t hout furct her or
purification. st e, t heinet hyberst er L compoutith BE) V\gféfip ith

Pd( QAc) 2, Cs2 and—an Brl—at-e-f—ll g, Such as ©° N '
racem c-2- (D - c».%utyl phosphimp)-1,1"- bin ?}Fly| cg_hlgfgl m xtur e swopl aced
under vacuumfegs 1 to 10 mingtes to renmova oxy ey drefilPad with N2. An
al cohol and tol uene were added and the solution®*wdsxstirred at 50 Cto
reflux tenperature for 12 to 72 hours. After cooli3Bg to roomIt 8wmpéer at ur e,
the solid was renoved by filtration and the solvent was reno¥ed. The
product could be purified by chromatography. During this reaction, the

met hyl ester may be partially converted to the ester of the al c used.
This side product was al so collected and hydrolyzed in m@vn @?

L~

General procedures for Example 3

In step 1, 5-Hydroxy-2-nitro-benzoic acid (compound 34) was dissolved in a

suitable solvent, such as DMF, and reacted with an alkyl chloride or alkyl
bromide in the presence of cesium carbonate at room temperature for 2 1016
hours. Water and EtOAc were added. The organic phase was washed by
water 1 o § times to remove DMF. The organic phase was washed with
brine, dried, 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 agueous/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 mixiure



In step 3, compound 6C was di ssolved in D oxane/water (3:1) and treated with
l'ithium hydroxide at roomtenperature for 3-6 hours. The sol ution was made
acidic by addition of 1IN HCl solution and subjected to aqueous/Et OAc wor k
up. The products (conpound 6D) were either used without further purification
or purified B0 Wa¥I¥EBOgr aphy dependi ng on the boiling poPREUBI0YRAT7A| cohol
side products. In step 4, conpound 6D w& dissolved in a suitable sol vent,

such as DVF, vwaadsiffstpleForPChicc sop@ing: §Eound afor®XCl ABd ¢ t®nebini ons at
room tenperature overnjght. After an aqueous/Et QAc,work u the product
logighy

(conpound 6F) 'UBRFEIUR, EFAIRN Wos GHiLS '".W‘Pb'ifbb{éﬁ g2bies. The

PCT/ US2005/ 02 : SHERFY. a%‘é)gl?l?éﬁi SFVESORESRRD i ter

(1:1) under N%Hd;uﬁrg%%hg?e. Na Wan ZI n%dpowder a/ere agggf(’j d;f? theegr%eaction

mxture was $haseHPLAL 70 Cto 80 C for 8 to 24 hours. After cooling to

room tenperature, the solution was adjusted to pH=6-7 with IN HCO sol ution.

Conmpound 6G extragcted wwth Et OAc and isol ated by reverse phase HPLC.
"G &

Exanple 7 Br ep 2 Meo ' Medft Step 3 00LH-UCO M ------- /
COzMe GzH NC2 N2 NO2  7A 7B ZC 7D, Step 1 Conpound 7A (10.0 g, 40.7
mol ) was di ssolveg in DVBiepi00 mk)4 Cs Step 4 OYH HN OMe
————r - NH Y
COH o ° t HN N \
NOC; NH o NO, 0 ©
e Ndo 4B 4aF
4D
B Step 3
S
L A 25 mb flask was charged with compound 4C (331 mg, 1.68 mmol),

compound 4D (Siratford, E. S. and Curley, R. W. Jr, J. Med. Chem. 1983, 26,
1463-1469) (200 mg, 1.4 mmol), EDCI (403 mg, 2.1 mmol), HOBT (227 mg,
1.68 mmol}, NMM (0.46 mL, 4.2 mmol), and DMF (7 mL). The solution was
stirred at room temperature overnight. Saturated aqueous NaHCOs (30 mL)
and EtQAc (50 ml) were added. The organic phase was separated and
washed with water (20 mL)} and brine (20 mL)}, then dried over Na;SO4. The
solvent was evaporated and the crude product was isolated by silica gel
chromatography (CH.Clo/MeCH/NH4,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 filirate 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;SO, and concentrated. The
product was isolated by silica gel chromatography (CH:Clo/MeOMH/NH,OH,
40:1:0.1 t0 20:1:0.1 to 10:1:0.1) to give compound 4F 6.5 mg (14%).



(27.0g, 81.3 mol) and nethyl iodide (7.60 nL, 122.0 mml) were added. The
solution was stirred at roomtenperature overnight. EtOAc (250 ni) and
wat er (100 nlL) were added. The organi c phase was separated and washed with

‘water (100 nmL) three tinmes and brine (50 nL), then dried over Na2SO4,

filtered, andveaweerwfeated using a rotary evaporator. ThePpTAEHEMEE dri ed
under vacuumto give conpound 7B (10.3 & 97% . Step 2 Pd(OAc) 2 (43 nmy,

0.19 mmol ), r&xempled- (di-t butyl phosphi no)-1, 1' - bi naphthyl (92 ng, 0.23
~mmol ), and Cs2CO3 (1.88 g,eH5. 76 e pl ﬁ%eed, in rl50 m. flask. The
flask was placed under v um f of "R ﬁes and®ref | d wth N2. Conpound

7B (1.00 g, 3.84 mmol ) an £HH(.§11

goh. 69 ol e dissolved in

"toluene (10 nL). The resul®ing sol uti on®as added to %he above flask by
“pipette. The reaction nixt¥re was stirré# at 70 C oil 5bath for 48 hours.

After cooling to roomtenperature, the solid was filtered and the solvent

‘was renoved uSemia rotary evaporator. The product was isolated by silica

R e L R e

-mol ) was di s©sl@@d (.0 gjlzﬁsammhmatmre(rﬁméd i DMWIF-(B0 ankd) &hdCstirdd &t Meom9. O

I dded. Th | ut d at t f h
Vatel (5ont) fepeianEa overalle S 2y Blaladieons NaHER h@%"mg?yé%%gagéae oH =
 2-4. The aquegysaglitdeg gﬁ e%sr@aﬁe@ﬂecmﬁ Ei@h@?“’?oé ?ﬂﬂ.%rﬂv}c hfr?eecé Bigd The

- organi ¢ phase was washed
" concent r at ed. OmeRizphaRsspyeieUvashasswih bige (s@eL), dried over Na2804, ﬁltered

with brine, dried over ter

and concentrated by rotary evaporator. The product was isolated by silica gel
7

L chromatography (Hexane/EtOAc: 10:1 o 5:1) to give compound 5B (2.25 g,
89%).

Step 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 followed 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 NaSO,,
filtered, and concentrated by rotary evaporator. The crude product was
purified by silica gel chromatography (CH.Cly/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 nl\)
are designated with letter "D".



vacuumto give conpound 70 which was used w thout further purification. The
foll ow ng conpounds were prepared as described in Exanples 6-7 Table 2
Conmpound Structure Exact Mass Ki (nM # Mass Gbsvd 6 289.11 291.1 B oK |
[MMH + ON 7 366.13 367.1 C | [MtH + Exanple 8 Br Step 1 Br Step 2 R Step
3 R~ COH Gabmsiorrsd CO Me CO CHy Br SA 8B 8C 8D 0 NRCTUSHUFOHTIONH O
8E Step 5RR O'NP + 0~-NHN O O H¥0O CO M= 8G 8F WD 2006/ 019765

PCT/ US2005/ 03451l 4

Compound # Siruciure Exact Mass Mass Obsvd | Ki (nid)
1 Ougy 280.27 291.1 B
5oV -

2 366.13 367.1 C
};@/RQ [M+H]+

3 K 0 CH, 304.12 305.0 C
s isH
4 352.12 3563.1 A
Qo
5 T 382.13 383.1 B
e
o

Example 6
(.\ Br Step 1 Br. Step 2 R Step 3 R
7 \Q‘coﬁ —_— COMe —— ™ CoMe ~— ™ CORH
NO, NO; ) NO, NO;
6A 6B 6C o 6D
-0
o | -
6E



89 Generel procedure for En snple 8 In step 1, Conpound 8k was dissolved in
a suitable solvent, such as DMF, and reacted with nethyl iodide in the
presence of cesium carbonate at room tenperature for 2-16 hours. Water and
Et OAc were added and the organic phase was washed by water 1-5 tines to
renove DVF.wOhesorgemi c phase was washed with brine, dPCIHS28HEEH r at ed,
and dried to give the crude product (onpound 8E) which was used wi t hout
further puriddreatl pocckiorss fir Bamplie al cohol was used, the reaction was
operated in a simlar nmanner as step 2 in exanple 6. V\hen an aromatic or

het er ocycl i c stannane. was_used, the reaction was Zgﬁrat ed in the follow ng
manner . The Ineifii d-Bomednirsberigie asich ROMROURSSS M@@ ﬂlﬁﬁ@"%ﬁl M flask,

fol | owed byﬁ?@é‘élé's%'feﬂ{ suEﬁﬁ;s‘b % E%o@%ﬁhhf‘é? l&:h B¥dndest er

(conpound 8 base suc d m-catal yst,
such as Pd( BPB@&IBEI Qambaalefatasbmmmramf&rrﬁéﬁ hmn:stuwater ahdtEIOE@ m nut es

dry Groc, RS 2aAeR and e e iiaoucauesurd bV RIS oo e B e °°
t enper at ur e CQyEr nrrﬁehbrgam?pﬁ@e@ wasT\lﬂ@si'%@! with s¥he! @FBY Seottentraldd, @ngon and

t he sol vent was renoved npound ' 8C was isol ated by chromatography. In
step 3, conﬁﬂ@ﬁd‘?%’%\éﬁe &T%%Pmct reameench BB whieh wised | withaut fadker as
benzene, ﬁrlf?é Bnd: a- Trifluorotoluene. NBS and benzoyl peroxide were
added and t he soq pl on was stirred at 50 Cto 90 Cfor 1 to 24 hours. The

solid was f [ I tered and the solvent was renoved. The residue was dissolved in
ciher and s Lag 2and ety el RShERRL o Hited Sp FRDHGhIEssaBRE Y, (50
(CO}fBOUﬂd Bhﬁﬁ WAS apbrepday tigahy,da0tRi 8s racemic-2-(Di-i-butylphosphino)-1,1'-
N binaphthyl. The mixture was placed under vacuum for 1 to 10 minutes fo
remove oxygen, and refilled with No. An alcohol and toluene were added and
the solution was stirred at 50 °C to reflux temperature for 12 to 72 hours.
After cooling io room temperature, the solid was removed by filiration 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 alcohot used. This side product was also collected and hydrolyzed in
the next step.

in step 3, compound 6C was dissolved in Dioxane/water (3:1) and treated with
lithium hydroxide at room temperature for 3-6 hours. The solution was made

b acidic by addition of 1N HC! solution and subjected to aqueous/EtOA¢ 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.



met hyl am ne BE, K2CO3, and DMF. The solution was stirred at room
tenperature for 12 to 24 hours. Then the solid was renoved by filtration.
The product could be purified by reverse phase HPLC. Conpounds 8F and 8G
could be obtained in a variable ratio. WO 2006/ 019768 PCT/ US2005/ 024771 90
Step 5 i s wsemiaeTsst he conpound 8F was isol ated in st eRCHUS200¥A36Thd 8F was
di ssolved in an appropriate solvent, &uch as McOH, and stirred at 50 C to
reflux tenpgr sfepr 8, fcempbund @2 dﬂ@&lr@spﬁmcpﬁmdﬂ@@HWEd eiyobhddnrd by
removi ng the sol vent tary evaporator or rif via reverse phase

chr onat ogr apiPSPEFS| M@”@\ﬁé”c [ Ve “@E%&dﬁ‘e d “'19 Eson. reixiyrece cH3

QU O N fiablcafleaefbo 010 3 9 1 A1 Hourey Wit SRR, pr epar ed

according to the procedure describ rick Jour nal of

Medi ci nal Ceendesainge, theggoluton mps aﬁm&%%)pﬂﬁﬁ'%mgth 18!, bICl rsabitiormas

per oxi do. ( 159 REuRE HE et ol WREOAR ey PReferl BlutoBiSs PBESE Y 4 75
oi | bath foepaggout 2 hours. After cooling down, the solid was filtered and

washed with Et20 (150 nmL). The organic solution was then washed with water
(50 mM-) tw.ce, drled over Na2SO4 or MgSM4, filtered, and concentrated

Example 7
B Stepl P Step2  MeO Step 3 Me°©
coH  —— COMe - COMe - GOH
NO, NO; NG, NO,
74 7B 7C D
Step 1

Compound 7A (10.0 g, 40.7 mmol) was dissolved in DMF (100 mL). Cs:COs
(27.0g, 81.3 mmol) and methy! iodide (7.60 mL, 122.0 mmol) were added.
The solution was stirred at room temperature overight. EtQAc (250 mL) and
water (100 mL) were added. The organic phase was separated and washed
with water (100 mL) three times and brine (50 mL), then dried over NaySQy,
fitered, 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-i-butylphosphino)-1,1’-binaphthyl
C" (92 mg, 0.23 mmol), and CsCO3 (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 Na.
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 fillered 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%).



by rotary evaporator. The crude product was dried under vacuumto give
conpound 9D whi ch was used wi thout further purification. 'H NVMR appeared (
to indicate that approximtely 75% of this material was conpound 9D. ~i Step
4 Conpound 9D (4.62 mmol ), Conmpound 9E (824 ng, 4.62 mmol ), and K2CO3 (1.28
g, 9.24 moi) were mxed in DMF (30 nL). The sol ution n%%&o%&nﬁqnat room
t enper at urWORMEOMI6hours. DVF (15 m -) was added and t filtered
and washed with DM. All the DMF sol Ufion was conbined and concentrated to
25 nmL. The $t&pdl ting sol ution was applied to reverse phase MLC

( CH3CN wat % t 02 t ai i 19 (198
mg, 15% . %‘9’5@‘&7“8@7@0%@7 @o‘&%@z%ﬁ%@e&'ﬁa@%&&%ﬁg@q MEO Step 4 |
St epI 5 W k) &ar QiR+ QBRE rhilz;ld%mmdl)"wéy gdde The\bblbiiGIOWES $iirféd 401D H2N
101 1CCa 10E 100 in e 90
207, ol , TPRRBPSTIUTECIEY S SiiS0 VHETE Gy e P TBBE EVAITER Exanp! e
1, 500 gy, .4 HEMb)adjust the pH = 2~4. The agueous phase was extracted with

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

over Na,SQy, filtered, and concentrated. The crude product was dried under

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

The following compounds were prepared as described in Examples 8-7

C Table 2
) Compound Structure Exact Mass Ki (nM)
# Mass Obsvd
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and K2C33 (629 ng, 4.56 mol) were mxed in DVF (15 nL). The solution was
stirred at roomtenperature for 20 hours. DIVIF (15 nm-) was added and the
solid was filtered and washed with DM. Al the DMF solution was conbi ned
and concentrated to 20 rnL. It was applied to reverse phase MPLC

( CHSCN wat ewo 28%01996800% cont ai ni ng 0. 1% HCO2H) to gi ve PESMFIINIATTIOF. Step
5 Conpound 10F (prepared in step 4) w# dissolved in MeOH (5 nmL), stirred at

65 C for 5 W@a?%@dQ%MEm@%&O dryness. The conpound was suspended
in water and dried with yoph| i zer to give conpound 10G (68.3 ny, 9.4%.

Exanple 11 ' Br | ~ Step 2 'g 1 ~ COzMe CO2Me 11s Illc Step 2 Corrpound 11B
500 ny, 2. ’
I(Dd( PP%) 20 %&3 S{agr?w %}CO%BE%@%#@%@%‘@ Eﬁ%gr&tw ?%’Megr‘;n a%"‘ 2 eﬁﬁ"fi

t enper at ure a.udereaa:igbltwnmmeﬁwl émlidié ity theopresencs ehpmnamm&rbonﬁm a:crbonh was

filtered. The uct ol at chr

( Hexane/ Et olmbe li’eth\A%d'dlﬁ?‘Hsse‘g‘FP% a’&" Eﬁé‘%% PR 'ﬁl% ﬁ'@a“&% VO

descr i bad | B e e e e A Pee ™
SCri i ies O- u uct u SS SS

Obsvd Ki (nNg@s wasi?ed with brine, dried, concen?r%ted and dried to give the crude

product (compound 88) which was used without further purification.

In step 2, when alcohol was used, the reaction was operated in a similar
manner as step 2 in example 8. When an aromatic or heterocyclic stannane
5 was used, the reaction was operated in the following manner. The aromatic
or helerocyclic stannane was added into a dry flask, followed by addition of
the 4-Bromo-2-methyl-benzoic acid methyl ester (compound 8B), a base,
such as CsCOs, KsPQO4, and a palladium catalyst, such as Pd(PPh3)Cl.. The
flask was placed under vacuum for 1 to 10 minutes to remove oxygen and
was refilled with No. An appropriate solvent, such as dry CHsCN, was added
and the solution was stirred at 60 °C to reflux temperature overnight to 3 days.
The solid was removed by filtration and the solvent was removed. Compound

'8C was isolaied by chromatography.

In step 3, compound 8C was dissolved in a suitable inert solvent, such as
benzene, CCl; or o,a,a-Trifluorctoluene. NBS and benzoyl peroxide were

L/ 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:CO3, 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.



289.11 290.1 B [M+H + 0 O 0-CH3 351.12 352.1 A [M+H + J 10 337.01 338 C
" [MtH + 340.1 11 369.11 370.1 A "0 [MrH+ 12 u _ 357.09 358.1 B N"
[MFHH+ OOYF ONI F F 13 0 342.08 343.1 CCJ" | s [MtH + or N 14 427.2

428.2 A 0O [MtH+ NIN T Oao.CH3 ON15 CIl ~ o 293.06 294.1 B
WO 2006/019768 PCT/US2005/024771

90
Step 5 is used when the compound 8F was isolated in step 4. Compound 8F

was dissolved in an appropriaie solvent, such as MeOH, and stirred at 50 °C
to reflux temperature for 1 fo 12 hours. Ths product could be obtained by
removing the solvent by rotary svaporator or purifying via reverss phase
chromatography.

Example 9

OlMe
MGOQ Step 3 MGO\@ Step 4 H
[V OaN
COLCH, COCH, ﬁ’ / N
HN
Br wci\/ S
95

0
b
9C oD HzNHN 0

9K

o

Step 3

Compound 2C (prepared according io the procedure described by Wyrick, S.
D. et al. Journal of Medicinal Chemistry, 1987, 30(70), 1798-806) (3.33 g, 18.5
mmol) was dissolved in dry benzene (40 mL). NBS (3.45 g, 19.4 mmol) and
benzoyl peroxide (134 mg, 0.55 mmol) were added. The solution was stirred
in a 75 °C oil bath for about 2 hours. After cooling down, the solid was filtered
and washed with Et;O (150 mL). The organic solution was then washed with
water (50 mL) twice, dried over NaxSO, or MgSQ,, fittered, and concentrated
by rotary evaporator. The crude product was dried under vacuum fo give
compound 9D which was used without further purification. 'H-NMR appeared

C 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 K:CO3
(1.28 g, 9.24 mmol) were mixed in DMF (30 mL). The solution was stirted 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 256 mL. The resulting solution was applied to reverse phase
MPLC (CHaCN/water, 5% to 90%, containing 0.1%HCQ2H) to give compound
9F (198 mg, 15%).



o~N o [ M+tH] + WD 2006/ 019768 PCT/ US2005/ 024771 93 6 r 431.0 432.1 A O ---
17 F p\9 357.1 358.1 AF[MH+ O8 417.0 418.1 A [MH MtH + Ao~~ 1 F t~ t
0 373.1 374.2 A NNI ci [MH + 0.C o The foll owi ng additional conpounds
were prepared as described in Exanples 8 to 11. Table 4 Conpound #
Struct ur eSWERE01Es Cbsvd Ki (nM)  Mass o0 p 294 | /P§§5J.Sg@5’§3ﬂ711 [ MeH] + B
Cami " cit, 295 0 ¢ 335.10 336.1 [Ml]+ B

Example 10

MaQ Step 4
\@CDECHa
HN

10D HzN 0
108

Step 5

HN
COEME

Step 4
Compound 10D (prepared in example 9) (802 mg, 2.07 mmol, facior = 0,75),
Compound 10E (prepared as described in Example 1, 500 mg, 2.07 mmol),
and KCQ3 (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
Q the solid was filtered and washed with DMF. AR the DMF solution was
combined and concentrated to 20 mL. It was applied fo reverse phase MPLC
(CHsCN/water: 5% to 90%, containing 0.1% HCOzH) to give compound 10F.

Step 5

Compound 10F (prepared in step 4) was dissolved in MeOH (5 mL), stirred at
65 °C for 5 hours, then concentrated to dryness. The compound was
suspended in water and dried with lyophilizer to give compound 10G (68.3

myg, 9.4%).
Example 11
(_; B Step 2 Qt:'
\Qoozm — COsMe
1B 11C
Step 2

Compound 11B (500 mg, 2.18 mmol), 2-tributylstannyithiazole (0.97 mL, 2.84
mmol), Pd(PPhz),Cl;, and dry CHsCN were stirred under nitrogen at reflux
temperature overnight. After cooling fo 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%)..



WD 2006/ 019768 PCT/ US2005/ 024771 94 Enanple 12 ,R Step! iR Step 2 R~R O
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3j 121) R p-Ft' R O p NN~NHN 12E 12F General procedures for
Exanple 12: In step 1, racem c conpound 12A was treated wi th one equival ent
of di-tertwohodsiobe7és car bonat e and 4- N, N- di et hyl ani nopRAGTESAWSIOHTHo| ar

sol vent, such as DM, for 30 minutes?2to 12 hours. The solvent was renoved
and the profusfollo¢ipemeepulinti2&)ereqsepsot ak edsbyosl i Baargples(iet reated with
1% triethylam ne in Hexane) chronmatography. In step 2, conpound 12B was

di ssol ved itgHeeper solvents allowed by HPLC colum, and resolved by HPLC
using a preparative Chiral pak AD or Chiralcel OD colum to give conpound

», ‘ d—wrtArmxcgss HCl in
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EEEanple 13 Ok OV OV OV H -N\ / Step 1 H/ \ /--( Step..

—- (

0 OO0 13A 13D 13d

Step 1 Conpound 1S& (810 ny,

ol WO 260681968i et hyl ami nopyri di ne (20 nmg) were &CIABPPEM4H a mixture
DMF (10 nL) and THE (20 nL). The %8olution was stirred at 25 C overni ght.
The product was isolated by C18

1.97
of

Sol vents were renoved by rotary evaporator.

O~,N OM NrlS(\Y~ Ca.-N 0} N~ -11\Y/J HN BocN-~ BocN BocN-'""

H_\NMN

O000O0

Step 3 13D Ove OV O MO OHN '".iN O HNNd 13E 13F

2.07 mol),

di-t

ert-butyl

di car bonat e

(429 ny,

chromat ogr dphy (CH3CNV water. 5% to PO0% 10 givé product [I3B (6560 ng, 70%.
Step 2 Conpoundigl3B (6 nmg) was di ssohxed in a ghxturelof isp-propanol (6
m-) and CHCA 3 (4 m[) 2.5 nL was separated i at}\ﬁé € Wit h preparatii ve
chiral cel |OD colum|( il ase: | i so- propanol anel| 1:4). Fr aqti ons for
each peakwere coll ect gncentrated byl rotary evaporator to |give
conpound 3C (Firstlefeak® 197 ng) And conpound 13D (se¢ond peak 78 ny).
Step 3
17 j 357.1 358.1 A
2&@/}: [M+H]+
L%
18 417.0 418.1 A
o T
Q
F
O 18 % 873.1 374.2 A
ne P! [NHT'
cl
0% =0
The following additional compounds were prepared as described in Examples
g to 11.
Table 4
Compound # Structures En};ic: Mass Obsvd Ki (ni1)
ey
294 IX 350.08 | S351.1[M+H]" B
Hy CH,
295 oiN 0 335.10 336.1[M+H]* B




Compound 13C (197 ng) was dissolved in nethanol (3 nL). HO (4Min D oxane,
0.5 mM-) was added. The solution was stirred in a 60 C oil bath for three
hours. Methanol was renoved by rotary evaporator to give conpound 13E.
Compound 13F was prepared in the same way as conpound 13D (178 ng). The

f ol | owi ngvwibrpewets were prepared as described i n ExanpCEES2I5/RITWO
20061019768 PCT/ US2005/ 024771 96 TaPte 5 Conpound # Structures Exact Mass
Mass CbsvdEj»@hp@szo Owe H351.1 352.2 A O" " [MH + 0 O Enantioner A 21
/[ /Wve 351.1 " ~1 .1 [M352.2 +H] +H] C+ 00 Enantiorrer B 22 F (r)yx 357.1
358.1 C O\I "\ (%) [MH—l]+ HN O O

= R Stepl R Step2
o A :9 @ ¢ o @
“oN
HN BocN BucN e BocN
o O

124 128 1201 Step 3 !

R R
o ——/R‘ o H Q _/RI
XY P
HN- N W H?; N
12E 12F

General procedures for Example 12:

(/ In step 1, racemic compound 12A was freaied with one equivalent of di-tert-
butyl dicarbonate and 4-N,N-dimethylaminopyridine in polar solvent, such as
DMF, for 30 minutes to 12 hours. The solvent was removed and the product
(compound 12B) was isolated by silica ge! (pretreated with 1% triethylamine
in Hexane) chromatography.

In step 2, compound 12B was dissolved in proper solvents allowed by HPLC
column, and resolved by HPLC using a preparaiive 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 80 °C for one hour to 12 hours. The solvent was concentrated to

>

give compound 12E and 12F.



Enantioner A 23 FH \ 357.1 358.1 A H" \ s F[MH+ 0 O Enantioner B 24
r 373.06 374.2 C N\ / of [MtH HN O O Enantiomer A 25 F H;-C 373.06
374.2 A )N _ %~ NP [MH 0 O Enantiomer B Proton NVR Spectral Data for
Sel ect ed Conpounds in Table 5. Conpound 25. 'H NWR (500 Hz, DMSO d6) 84.06
(d, J = 14M0 2004419768 20 (d, J = 14 Hz, 1 H), 4.32 (d, BCHUSB0IA24771 H), 4.38
(d, J =18 Hz, 1 H, 7.19-7.39 (m 2#, 7.55-7.80 (m 5H), 8.93 (s, 1 H,
10. 96 (s, 1Ekg]mp}{§913006/019768 PCT/ US2005/ 024771 97

’ OMe Smpl OMe Stepz . OMe @ OMe
0%329'@ —_— OYHQ@ MOY?(P@ +oﬁ,ﬂ_.~ h@
HN { 3 BoeN { Y Bocit { - Y BucN-‘g\’ Y
134 138 13(:1 Step3 l 13D
Ohle OMe
P P
o o ) o
13E 13F
Step 1
C Compound 134 (810 mg, 2.07 mmol), di<tert-butyl dicarbonate (420 mg, 1.97

mmol), and 4-dimethylaminopyridine (20 mg) were dissolved in a mixture of
DMF (10 mL) and THF (20 mL). The solution was stirred at 25 °C overnight.
Solvents were removed by rotary evaporator. The product was isolated by
C18 chromatography (CHzCN/water: 5% to 90%) to give product 13B (650
mg, 70%).

Step 2

Compound 13B (600 mg) was dissolved in a mixiure of iso-propanoi (8 mL)
and CHCls (4 mL). 2.5 mL was separated via HPLC with preparative chiralcel
OD column (Mebile phase: iso-propanol/Hexane: 1:4). Fractions for each
peak were collected and concentrated by rotary evaporator to give compound

2N
N

= 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 stitred in a 80 °C oll bath for
three hours. Methanol was removed by rotary evaporator fo 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



E23anple 14 Br Br R Br NH2 Stepl H FU~ dR StepB (r)(r) /R Step3 H MH Fr
BcN BOON CO2CH3 0 0 OO0 O 14A Br 14C 14D 14E 'tr Step4 14B R (r)\ R 0.
HH HHN N OO0 14F General procedure for E23anple 14 In step 1, conpound
14A (prepared as described in Exanple 1) was treated wth a benzyl brom de
( Conmpound wipitaps/amthsDl PEA base in DMF at 25 Cto 60 C PEFUIPOY@474 hours.
The reaction solution was purified vPa Cl3 reverse phase chromatography to
gi ve conmpound 14C. In step 2, conpound 14C was treated wi th one equival ent
di -tert-butpyhie i carbonate in polar solvent, such as DM, for 30 minutes to
12 hours. The solvent was renoved and the product (corrpound 14D) was

ot oo CahbadrE 7! SHRERE” =T TR RS AR GUVAET T TR
chr onat ogr& St eP—o3 L,UllpUunu T4 S—St ectea H-he—a—kd
catal yzed reacE on wijth a het ero%y lic borom C acid or al het erocyq[l i C
stannane, |or a opper cat iCtiOI‘l wi thia heterocygclic am ne. The
reacti on yere heated ate 351.1 352.2 A
‘N [Mi+HT*
Enan‘uomerA
2f OMe
351.1 352.2 C
[M+H]
C 22
357.1 358.1 C
[M+H]*
(&}
Enantiomer A
23 F
H A=/ ¢ 357.1 358.1 A
o) N’ r:’ F
:g Yo N [M+HT
o o}
Enantiomer B
24
F
Na o | 373.08 374.2 C
O N [M+H]
7 ™ o O
N Enantiomer A
25
F
H - 373.06 374.2 A
NS & [M+H]
HN g
o) [}
Enantiomer B

Proton NMR Spectral Data for Selected Compounds in Tabie 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).



sol vents, such as DMF and acetonitrile, at 60 Cto 150 C, for 5 mnutes to
12 hours. In sone cases, a mcrowave reactor was used. The product was
purified by silica gel chromatography to give conpound 14E or conpound 14F.
In step 4, conpound 14E was di ssolved in nethanol and was stirred with HC
for 1 hour W® 20/1eWes at 25 C to 60 C. The sol vent was FEHBREYRY7Yi ve
conpound 14F. The foll owi ng conpounds Were prepared as described in step 1
of Exanple 14 above. WD 2006/ 019768 PCT/ US2005/ 024771 98 T able 6 Enva
Conpound # Skfag Sl 2.2 iliaza Obavd :9 (niMM 100 391.05 392.07 [MtH + n/a
101 417.01 418.1 Eé MH + A 0 0 1¢2 373. 06 374. 2 BMFH + A 0 O 1Q3 369. 11

370. 1 [ MrH +'5y 10,@H 43500 436, @ B O Q&M
106 407.0 408 T+ A—67 °$2 Q

General procedure for Example 14

In step 1, compound 44 (prepared as described in Example 1) was treated

C ™ with a benzyl bromide (Compound 148) and DIPEA base in DMF at 25 °C to
80 °C for 12 1o 24 hours. The reaction solution was purified via C18 reverse
phase chromatography 1o give compound 14C,

In step 2, compound 14C was ireated with one equivaient di-iert-butyl
dicarbonate in polar solvent, such as DMF, for 30 minutes o 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 o 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 1o 60 °C. The solvent was removed io give
compound 14F.

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



[ MPiH  CH, 109 355.07 378.2 [MtNa]+ B 01 WD 2006/ 019768 PCTI US2005/ 024771
99 E, ,nrnple 15 FF Br O F Br ' H3 Step | H/ \ Step 2/ \Br OWwStop 3
W HNHO MO | HN~ N.7N N\ / --a O- NN P ;' CO2CH3 BN O BCN O
LLLLLL 154 1~Br 15C 15D 15E Step 4 AH M@ O O 151? Step 1 Conpound 15A

( pr epar edwas2otiéderBbed in Exenpla 1, 1.0 g, 3.12 mmol )ECYERABERHAEL 15E
(prepared in Exanple 9, 1.06 g, 3.12%mol, factor = 0.76), and Dl PEA base
(1.14 nL, 6.55 Mol ) were mxed in DMF (22 nmL). The solution was stirred at
55 C for 2Q hours. The reaction solution was purified via Cl8 reverse phase
MPLC (130g! PHm, CH3CN/ water/0.1% HCORH, 5% to 90% two separations) to
gi ve conpound 15C (900 ny, 67% . Step 2 Conpound 15C (2.7 g, 6.28 mmpl) was
suspendedfT ' g of DVF (20 m-g d—THE (A0 L) D -tert=but yl

di car bonat e&‘(@p%ﬁg%a 91%%ueiwreand 4-?;? Lpet +yﬁﬁ$ﬁ&hﬁ“®bi ne{(@finy,| 0.31
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stirred at 25 C for 16 hours. The solvents were renoved by rotary
evaporator. The residue was subjected to silica gel chromatography
(Hexane/ Et OQAc: 2:1 to 1:1) to give conmpound 15D (2.36 g, 71%. Step 3
Compound 15D (100 ng, 0.19 nmmol), 3,4,5-trifluorophenyl boronic acid (40
mg, 0.23 nmriNQ2006912768bi s(tri phenyl phosphi no)ferrocene paPCHUSNPE/HT7)
chloride (15 ng, 0.02 mmwl), potassi ub carbonate (1 Min water, 1 nL) and
acetonitrile (1 m-) were added to a microwave reactor tube. The tube was
seal ed and reacted in the m crowave reactor at 150 C for 10 m nutes. After
cooling dovR@RE Tueous | ayer was renmoved and the organic |ayer was WO
2006/ 019768 PCT/ US2005/ 024771 100 concentrated. The crude proch was
purified byEBS| | i ca gel chronat (%Prapl‘bﬂe (CHz2Cl 2/ l@d—v NH3: 40:1: 0¢)yFto give

conpound 15 epNHﬂ Ocﬂmpa)undH 5" epms ‘,.,_;-’-,s n

MeOH. HCl (2M ||.m jE A The TBACKL W4l ar e was
stirred at 50 h&ﬁﬁe X xs'f enoved. ghe/product was
purified via Clé} rever &ﬁ'éi’se ¢y omat ograph? g%‘s?BCI\VvvaterIOt)l(V HCOPH, 5%
to 90% to give corrpo r15F (8 8.8% from conpound 150) 1@%

Fffﬂe 16 Br

Ove N HH (r)\ Step 3 H/ \ oM BocN4~NN\OOHNOO ,
' ’

C Step 1

Compound 154 (prepared as described in Example 1, 1.0 g, 3.12 mmol),
Compound 158 (prepared in Example 8, 1.06 g, 3.12 mmol, factor = 0.76),
and DIPEA base (1.14 mL, 6.55 mmol) were mixed in DMF (22 mL). The
solufion was stirred at 55 °C for 20 hours. The reaction solution was purified
via C18 reverse phase MPLC (130g column, CHsCN/water/0.1% HCOzH, 5%
to 90%, two separations) to give compound 15C (200 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

O

stired at 25 °C for 16 hours. The solvents were removed by rotary
evaporator. The residue was subjected to silica gel chromatography
(Hexane/EtQAc: 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-trifluoropheny! boronic acid (40
mg, 0.23 mmol), 1,1’-bis(triphenylphosphino)ferrocene palladium (Il) 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



16D 16F Step 3 Conpound 16D (50 ng, 0.094 mmol, prepared in exanple 13), 2-
tributyl stannyithiazole (53 ng, 0.14 mmol ), dichlorobis(triphenyl phosphi ne)
pal ladium (I'l1) (7 ng, 0.01 nmol), and acetonitrile (1 m-) were added to a
m crowave reactor tube. The tube was sealed and reacted in a m crowave
reactor at 1W0 2060697680 ni nutes. The sol vent was evapor atBEd/E@RWSOMEL pr oduct
was purified by silica gel chromatograpfy (CH2Cl 2/ MeOH/ NH3: 40:1:0.1 to
20:1:0.1) to &J‘n&@ﬂtﬁﬁ@@om éﬁlﬁe(ﬂa%d[]& wad Plrifidx & [Iﬁ:aljelf’éhi%tdgrép y\N O N
Step 3 ° Owe OHN OO 17D 17F Step 3 Conpound "17D (100
ng, 0.19 mI(Ci‘ﬁaﬁéﬂ\@@WN'ﬁs é‘)f-hﬁﬁl"éiqgwe COyHBREONceEL 5. 4 ng, 0.23 mol ),
cesium carbonate (124 ng, 0.38 mmol ), copper iodide (7.2 ng, 0.038 nmol),
1, 10- phenanthroline (14 ng, 0.076 mml), and N, N di nmet hyl acetam de (0.5 ni)
wer e added t Biapdry reaction tube and filled with WO 2006/ 019768

PCT/ U62005/ 0247 10, APTa8 S 89ET trolt Steh o S sh 8o B8 s i@t ed 1
ethyl ether, 0.5 mL) was added. The reaction midure was siirred at 50 °C for
five hours. The solvent was removed, The produci was purified via G18
reverse phase chromatography (CHsCN/water/0.1% HCOoH, 5% to 20%) io
give compound 15F (8 mg, 8.8% from compound i5D).

‘ Example 16
N
e

Siep 3

Compound 16D (50 mg, 0.094 mmol, prepared in example 13), 2-
tributylstannylthiazole (53 mg, 0.14 mmol), dichiorobis(triphenylphosphine)
palladium (Il) (7 mg, 0.01 mmol), and acetonitrile (1 mL) were added fo a
microwave reactor iube. 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 (CH2Clo/MeOH/NHz:
o 40:1:0.1 to 20:1:0.1) to give compound 16F (15 mg, 37%).

Example 17

&3

NN
éj Sep3 SUMB
H
[a]
BocN YN N
HN

0 o]
17F
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



two days. After cooling down, the reaction solution was purified by C18
chromat ography (CH3CN water/0. 1% HCO2H, 5% to 90% to give conpound 17F (5
ny, 6.4% . The follow ng conpounds were prepared as described in Ex anpbas
14-17 Table 7. Conpound # Structure Exact Mass Mass Cbsvd Ki (nM) 26 Br_
429.0 430WD Jodssap768 A N " | a OCHs 27 F F 481.1 482. 3 RGEBH20052473L N OA o
OCH 28 ~N 434.1 435.1 [MH+ A \lo NNOCHa | i 0'-NO IAN29 "

417.1 418. Qurbd#tT Thé reBbAHPIED whd s&4ist] and heated in & 120 °C oil bath for

two days. Afier cooling down, the reaction solution was purified by Ci18
chromatography (CHaCN/water/0.1% HCO2H, 5% to 890%) to give compound
i7F (5 mg, 6.4%).

The following compounds were prepared as described in Examples 14-17

Table 7.
Compound # Structure Exact Mass | Mass Obsvd | Ki (niV)
26
429.0 430.1 [M+H]" A
-
b"
27
481.1 482.3 [M+HT* B
28
434.1 435.1 [M+H]* A
O~
29 = o
- 417.1 418.2 [M+H]* A
-, N N)::@LO-.GH,
OAN ©
30 » 428.2
429.1 [M+H]J* A
o
aes!
0Pk =0 -Gt




30" 428.2 429.1 [MH+ A . o NN I1QO OCH W 2006/ 019768 PCT/ 17S2005/ 024771
102 EEzanple 18 OH CHO Owve $CCp v CHU Step 2 OHIl 1 ~N+ OYNN 11! y 1
C HCCHHN ~O'.,. CONEt)a; OIMS OO0 NHHNO OO 13A 1GB 13t,' HaNH
ICD 13E WE Step 1: Conpound 18A (1.0 g, 6.4 mmol) and conpound 18E3 (1.324
g, 7.68 niw 06/4we768 di ssolved in toluene (4 nmL) and stPEFERF2ETIC for 24

hours. After cooling to roomtenper®ure, the solvent was renoved by rotary
evaporatorgggam@jlé 19f the crude product was dissolved in THE/ 1IN HC (1:1, 14
m-) and stirred at roomtenperature for 2 hours. EtQAc (15 nl) and water

(5 mM-) were added. The organi c phase was separ at ed_.and the aqueoy®s phase
was extragted wit \eEt Obepf 15 C”PV\A @@PZTh n‘aﬁ—%%rg nkc phdpe was
dried ovef Na2SO4 And concengy o by rotar got ryl-:m ator* t(fi’_%;@ tonpound
18C CH(OEI), oS ®

134 158 18C Hgn\)d"" 15D

Step 1:

Compound 184 (1.0 g, 6.4 mmol) and compound 188 (1.324 g, 7.68 mmol)
were dissolved in toluene (4 mL) and stired at 80 °C for 24 hours. Afier
cooling o room temperaturs, the solvent was removed by rotary evaporator.
Half of the crude product was dissolved in THF/IN HCI (1:1, 14 mL) and
. stirred at room temperature for 2 hours. EiOAc (15 mL) and water (5 ml.)
(J 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 Na,SO, and concentrated by rofary evaporator fo 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
(J EtOAc¢ (50 mL) three fimes. The organic phases were combined, dried over
Na-S0,, and concentrated to dryness. The product was isolated by reverse
phase LC (CHsCN/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




whi ch was used without further purification. Step 2 Conpound 18C (prepared
in step 1) was dissolved in DM (15 n-) and was cooled to O Cin an

i ce-wat er bath. Conpound 18D (571 ng, 3.2 nmol) was added in one portion.
The solution was allowed to warmup to room tenperature over 2 hours, and
stirred atwomomvtiewper ature for 3 days. A 2N HC sol utR@WURIGO77Y was
added and the aqueous phase was extrd8ted with EtQAc (50 nL) three tines.
The organi cislages were conbi ned, dried over Na2SO4, and concentrated to
dryness. The product was isolated by reverse phase LC (CH3CN water/0.1%

HCO2H: 5% to0_90% to give compound 18F (65 ng, 7 4% fromstep 1) and
Conpound 18F Gorepennd £, 8% Stoseteeep [ Exaciiiass ol MasisiabswshpbufidsM)et e
prepared ag described i h Exanil e, 18 WO 2006/ 019768 PCT/ US20p5/ 024771 103
Tsbl a 3 Cornpound3# Strugt up Mass2iies Obsgwe.ndMi+HM | 278. 09( 276.0
[MtH + B O 32 " 27SOP + C 0 Exalnple 19 j stepl stepj2 O
st ep3 HN- ~/lO-step—4 HN- I\II—LO NHL_NHz. NH BeHN. NHBoc BacHNN. HRac| BocHN
NHBOC NH2 NH2 19A 19B 19C 19 o4
32 A 275.09 276.0 [M+H]* C
o N 0
Example 19
oH stepi OH step 2 o] step3 HN{ step 4 HN—(O
. — -— 0 NH
(W;; NH; NH, BocHN  NHBoc BocHN  NHBoc BocHl  NHBoo hz
19A 19B 18C 18D 1oE
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= ] 97 | steps
N 19G
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General procedures for Example 19:
In step1, compound 19A was treated with two equivalent of BocaO in a

Y 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



195 ORI S" O step5 Br 196Br HNNH ONNO O\I/ 19F R General
procedures for Exanple 19: In steps, conpound 19A was treated with two

equi val ent of Boc20in a suitable solvent, such as dichl oronethane, for 30
mn. to 12 h. The solvent was renoved and the conpound 19B coul d be used
wi thout further purification or purified by silica gel chromatography. In
step 2, coWpeUH@INeB was treated with PCC and celite ir?(‘éméﬁ?l?qsﬁfﬂqél sol vent
such as dichl oromethane, for 2 hr to1%® hr. Conpound 19C was purified by
silica gel grhpAatDabar .48 Mot SRSy cosling onth, WeEeMass BEAGd AW th

pot assi um cyani de and ammoni um carbonate in appropriated al cohol and water
sol ution, aormEpuadi@teryld be eliesied bpditraiedoos/ 024771 104 90 C, for 5 hours
to 48 hours. After cooling down, water was added and conpound 19(r) could

be collected by filtration.
In step 4, compound 12D was siirred with 2 to 20 equivalenis of hydrogen

chloride in methanol for 5 o 48 hours. The solvent was removed and the
campound 12E could be used without further purification.

In step 5, the benzyl bromide (compound 12G) was mixed with hydantoin

“methyl amine 19E, DIPEA, and DMF. The sclution was stirred at room
temperature for 12 to 24 hours. The product (19F) was either removed by
filtration or purified by silica gel chromatography.

Example 20.
OH
step1 ok step 2 oH step 3 ) spd H \n
A el ———eret —rere—— .
NH, NH, BocHN  NH, BocHN  NHChz BocHN  NHCbz BosHN  NHCbz
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step B8 step 10 206 o0F
\ Ry Rz, R
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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.



In step 4, conmpound 1916 was stirred with 2 to 20 equival ents of hydrogen
chloride in nmethanol for 5 to 48 hours. The sol vent was renoved and the

conmpound 19E coul d be used wi thout further purification.

benzyl brom de (conpound 190) was m xed with hydantoin

In step 5,
-nmet hyl am

t he
ne 12E,

DI PEA, anWORESOPAE sol uti on was stirred at room tenp@CEUSRESNEYT112 to 24
hours. The product (199 vvas either r®oved by filtration or purifi

silica gel ﬁg WH 4 adet NHCEeagéhW@ﬁ@PePhn%bﬁs%&h erglg%/go

O NH NH, NH

BocHN NHCbz BocHN NHCbz

ed by
step 4 H
5 200 20D

20E 0 | st @pagun@me splvept, jUgh B@MWQ)‘OmHﬂhaﬂer@”t?eWtP ™ b\ Compgend O O O HNN

N 2501 © Nl g Bty RSl rpingg). 11, 5t B =10 10 206 20°

In siep 3, compound 20C was irsated with PCC and celite in a suitable

solveni such as dichloromethane, for 2 hr 1o 12 hr. Compound 20D was

purified by silica gel chromatography.

In step 4, compound 20D was reacted with potassium cyanide and

amronium carbonaie in appropriaied alcoho! and water solution, at 50 °C to

80 °C, for 1 hour to 48 hours. After cooling down, waier was added and

o compound 20E could be collected by filtration.

C

ey

In step 5, Compound 20E was ireated with Pd/C in a suitable solvent such as
methanol, in a par shaker under Hp atmosphere. After filtering off the catalyst

and concentration of solvent, the product was used without further purification.

In siep 6, the benzyl bromide (compound 200) 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
chioride 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
204J 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 201. Alternatively, compound



R % I RH/ I R NN":) 201 HO0O 0 O201( NRHNOO2WO-~ N | R HN O
20L General procedures for Exanple 20: In step 1, Conpound 20A was treated
with BOC-ON in a suitable solvent such as dichloronmethane, for 2 hr to 12
hr. Conmpound 20B was purified by silica gel chromatography. WO 2006/ 019768
PCT/ US200&h0Q8ebMid7es 105 I n step 2, Conpound 203 was tr RATEBIMSORV'TbzCl and a

base such as Dl PEA, in a suitable 98 vent, such as dichl oronet hane, for 2
hr to 12 Mo GAl 299 mELRWIbdtRM Il he 1885 raphy. In
step 3, comoungﬁ%gbmgs treated w thﬁg&%&gﬁg celi t?l\{%}g@%ﬁ?%bl e solvent

such as diZhi whichwiasgnuifiet by siicargal chioenadiegragbtpound 200 was purified by
silica gel chromatography. In step 4, conpound-Z0OO was reacted with
pot assi um cyani de and ammoni um carbonate in appropriated al cohol and water

sol uti on, Iatstd®i G doonpRMJ@Ol vas rbabiedrwithocatBomd sompohtiemdepol i ng down,
wat er was added and . . .

recluctive amination condition to give product 20K, Alternatively, compound

20I was treaied with a suitable electrophile and a base to give the product

20}<, which was purified by silica gel chromatography.

Example 21:
OH OH
Boc,0 PCCICH,CL,  © KCNI(NH,),CO, HN~(O R
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mu CHeCly H\ EIOHH,0 OjﬂNH NH
{f\. 3 2 ocHM ~ NHBoc BocHN  NHBoc 2 BocHN  NiBos
; 21A 21B 21C NH NH,
N 21E
0
H EDGVHOBT/DIPEA
o HN H o— |DIPEA
N DMF
HN o
JNH HN e N Poow or
¢ © ¢
Q NH il [

Compound 21B: Compound 21A (7 g, 77.7 mmol), and di-tert-butyl
dicarbonate (35.6 g, 163 mmol) were stirred in methyiene chloride (100 mL) at
25 °C for 2 hr. Saturated aqueous NaCl (150 mL) was added. The aqueous
(/ layer was extracted with CH.Cl, (100 mL) iwice. The organic phase was
’ washed with brine {100 mL), dried over Na;SO4. 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 stitred at 25 °C overnight. The solid was
filtered off and the resulting solution was concenirated and purified via sgc
(40% EtOAc/Hexanes) to give 3.62 g (22%) of compound 21C.



conmpound 20E could be collected by filtration. In step 5, Conpound 20E was

treated with Pd/C in a suitable solvent such as nethanol, in a par shaker
under Fie atnosphere. After filtering off the catalyst and concentration of
sol vent, the product was used without further purification. 1In step 6, the

benzyl br oM QWO¢HSTBound 20M was mi xed with hydant oi n PEEVRISRMTHe 20F,
DI PEA, and DMF. The solution was stir¥&d at at room tenperature to 80 C for

12 to 24 hogppoling 23R EHmipRHE 20 “r‘@n@w%[ XCiltih tzta?tmg rﬁrhof)u“ fied by
silica gel chromatography. In step npound 20G was sfirred with 2 to 20

equi val ent saad (N5ide @erﬁs Gam,SﬂTd@mqiD wr@@ﬁeemféﬁd 0 & Bigren@iFIOH B% sol vent
was removedqql gggagﬁemgﬁﬁﬁn EEQ Ef’s'é oY (ybflﬁéhtp%ﬂefr' cation. In

step 8, Conpoun car IC aci I ve compound 20J
whi ch was poedlingetbviny veisi (88 rgb) wa@adm o'tjln@sdj}d wha filkerep emd voasheound 20H was

coupling vvit sul chl o ound .t o ve coppound 20L ich was
purified by Waégfmg'é%e@?i% %6‘3@%% dnﬁdélpgﬁ'g‘i FYRFOBWRYNRs react ed
with car bonginqgrgpgww) under reductive am nation condl tion to give conpound

201. Alternatively, conmpound WO 2006/ 019765 PCT/ US2005/ 024771 106 20H) was
treated with a suitable electrophile and a base to give the product 201,

whi ch was p I ‘ und 201
was react edEZBh{dr?% %ﬁon%@#@gun?ﬁ{ﬁgiﬁ%gg%ﬁqdﬁg lgﬁnﬁér:cg% con ition to
gi ve pr oducan@ @3 (4Mlin eioxaney20 mL) msmﬂdad."ﬁ@hdﬂmntwmswobdmﬁaﬁ Wsuitable
el ectrophi | d a base .tp qgi he product S rified by
silica gel fq{%gmr%.g 9&1@ (%@p;{l)l \@%@&%Cﬁ The sc]ﬂid was H] tere wggh J by
C ethyl ether twice, and dried under vacuum compound 21E (1.34 g, 70%).
" Compound 21F: Compound 21E (130 mg, 0.82 mmol), compound 21k (0.27

g, 1 mmol) and DIPEA (0.55 mL, 2 mmol) were mixed in DMF (5 mL). The

sojution was stirred at room temperature overnighi. Solvent was removed

and the crude material was and purified via sge (5% NHzeMeOH/CH.Cly) to

give 129 mg (35%) of compound 21E.
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OH Boci o PCC/CHCdz O KCWNH,),CO HN-e O /\I f1'~I ONH HCI /O oxane 1~~1--~
NHz NHi CH, ClocHN NHBoc BocHN NHBoc E10H HO O | ~JC-' I NH 21A 21B 21C BocHN
HBoc NH2 NHE 21D 21E O H EDCI MOBT/ DI PEA O HN N DIPEA \ \ 0- DWVF HL-N N
HOO\ Ho 2IHBr I OO/ NH211 H1 '!.. ONH 216 Ol \ N14 N OO 21F O
Conpound 2WOB00a@aPfsdund 21 A (7 g, 77.7 mol), and di - t(REFUBKSPR4TA] car bonat e
(35.6 g, 163 Mol ) were stirred in nfhyl ene chloride (100 m-) at 25 C for
2 hr. Saturated aqueous NaCl (150 m -) was added. The aqueous |ayer was

extract ed whhinoShREAE J@cgnﬁguﬁd 2&%%{?3 ng e Vds POASE M%O@%Ned with

brine (100 nmL), dried over he "sol vent 'was renoved by rotary
evapor at or 243082 GeRibinrdiciiaromgthang for Solyr. aheant wees reswysdiantidoe T ur t her

P oot S B EN BENH By TRy 02501 ved [

added and t@Ee%)edcompount@2@.e was stirred at 25 C overnight. The solid was

Compound 22C: Compound 22B (1.5g, 7.2 mmol) was dissolved in

dichloromethane (50 mL) at 0 °C. CbzCl (1.24 mi, 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 [ayer was dried and concentrated fo give crude compound
(o 22C (2.6 g, 99%) which was used without further purification.

Compound 220:. Compound 22C (2.78g, 8.57 mmol) was dissolved in
methylene chloride (100 mL). PCC (4.62 g, 21.4 mmol) and celiie (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 (NH,)2COs (1.66 g, 17.3 mmol) were suspended in a mixture of EtCH (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 Hz aimosphere of 50 psi for 60 hr. After
filtering off the catalyst and concentration of solvent, Gompound 22E (0.95 g,
99%) was used without further purification.



filtered off and the resulting solution was concentrated and purified via
sgc (40% Et OAc/ Hexanes) to give 3.62 g (22% of conmpound 21 C. WD

2006/ 019768 PCT/ US2005/ 024771 107 Conpound 210: Conpound 21W (3.62, 12.6
mrcl ), KCN (1.23g, 18.9 mmol), and (NH4)2CO38 (3.62 g, 37.7 mtl) were
suspended W2086/4i9%@8ur e of EtOH (30 nl) and water (30 RCYUSZREIHEHULi on was
stirred at 80 C overnight. After co¥ing down, water (35 nlL) was added. The

solid was CiokiRifd 225 vempednd W ¥@HRY 015y wamd)), 8Bfmpoling 2@ (1goweas dried
under vacuumtpg{ugi ve co oundn 210h(3 e 679 Oo)l ouk?guﬂ E?j ggrrpound 210

(3.0 g) wa8'%As4aRaEd 3i Hﬁ%ﬁ%@m@‘ig@mﬂﬁmﬁ@ i InfOME dRand, 20 )

was added. | =i B ; . et her (50
m) was adgiel;%.goﬁlﬁélqyﬁ% iré(gw@gsaifﬁol tg(r&\e'%{m%g'sggye @gf“’ég? %wﬁ%? ﬁé{pﬂﬁevvi ce, and

dri ed undecrudaonateriglonpoand pRUid (i8¢ (5% NidHVieUB/Citgdh)rid gBerR66Conpound 21E
(130 ng, 0,82 I conpa 1H (0.27 g, 1 mmol) and DI PEA (0.55 nm, 2
nmol ) mre“}a(I%ﬂ)ﬁbBWE@%&%%ﬁ% The solution was stirred at room
tenperature overni ght. Solvent was renoved and the crude nmaterial was and

purified via sgc (5% NH3MeOH CH2CI 2) to give 129 ng (35% of conpound 21 E
Exanpl e 22Compogrd B8H: Sanuaeuns 225 (166 me) wessespandeddn ane(100, HP--f NH

N H' O D BA g Bt HEY e SHHRL N s SR NS o B! NHCD2

22A 22B 22
°C for 2 hours. Ethyl ether (50 ml) was added. Solvent was removed and

give compound 22 (0.14 g, 99%).

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

Compound 22L: Compound 22H (25 mg, 0.073 mmol} and cyclopentanone
(7.5 mg, 0.088 mmol) were stirred in methylene chioride (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 mixiure was stirred at room
(d temperature for 2h. Then, Na{(OAc)s;BH (31 mg, 0.15 mmol) was added and
the mixiure was stirred at rt overnight. Saturated KoCOs ag. (20 mL) was
added, and the mixture was stirred at rt briefly. The solid was filtered off
through a celite pad. The filirate 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%
NHasMeOH/CH.Clo) 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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PCT/ US200p6 @46 1okes 108 Conmpound 225: Conpound 2214 ( 7.P8TES2@30MF0I ) was
treated with BOC-ON (21.9 g, 89 mmwio) in dichloronethane for 3 hr. Sol vent
was remnov r
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was and purified via sge (10% NHaOMGQH/CHgCI-J) to give 2 mg (8%) of

compound 22(<.

The following compounds ware prepared as described in Examples

19-22.
Table 9
Compound # Structure Exact Mass | Mass Obsvd Ki (nM)
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-
34 ‘Sj:)_ 458.05 459.3 B
[M+H]*
448.2
35 H:?i 447.15 [M+HT A
4%5 ”’
=<
HN
O
- O
o 3732
36 ' ) 372.18 [M+H] B
o=H(N O
Q ( f
O
37 - 332.15 333.1 C
ot M+H]*
HN ) 6
O~




Compound 220: Conpound 225 (1.5g, 7.9 mmol) was dissolved in

di chl oronet hane (50 mM-) at 0 C. Cbzd (1.24 m, 8.7 mmol) and DI PEA (1.52
m, 8.7 mmol) were added and the reaction was stirred at 0 C for 30 mn.
The reaction m xture was washed by HCI (1 N, 50 mM-) and brine (50 niL). The
organi ¢ | wopenoemasiesiri ed and concentrated to give crudeeCIsizosme7dr 22C (2. 6
g, 99% which was used vmthout further puri fication. Corrpound 22D. Conpound

22C (2. 7898 5Zzmot)Twas—th ——et |yTerr|c Cﬂl rde—(166—). PCC

(4.62 g, 21.4 1) and ce.lu"’f‘J 4. § )‘583@ the reaction| mxture
was stirred at 25 C overogjgz(#\ Anot h her 'hlﬂf (923 Yy, 4.3 nmol)
r at

was added and it was stir 93 {hr at rop ure. The sol}|d was
filtered off and the rlesul ti%n | 4ti on was concentrated and purifjed via
sgc (50% Ef QAc/ Hexanes)) to giv .86 g (7399 | of conpound 22D. Conppund 22E:
Conpound 22D (1.86, 5./8 mol), KCNj(0.56 g, 8.65 nmml),] and (NH4)2CO3 (1.66

g, 17.3 mpl )y Wgge sugpended 0 I'Xture of [EtOH (20~ M=) and water (20
m.). The solution was |sti r,r, %1 80 G eénl ht . 3%9' er | cool '(:99 downh, EtCOH
was renovefl. The solid \6@% tereol an 'vvash A~ wdter three tipes. The

solid was dried under jva (e corrpounbl 2 .1.45 g, 64% . Qonpound
22F: Compoynd 22E (1.45 g, 3.8 Dl ) was treat th|Pd/C in nmethanol in
a par shaker under H2 |at nosph off 50 psi for 60 hr. After filterjng off
the catal ygt _and concentration of solvent. Conpound 228 (0.95 9. 9P% was

used vvitho;t f udBher purifiogat/l an. V\02006/0}9768 PCT/ US2005/ 024771} 109

Conpound 22Q  Conpound 22F ({158 ny, 04B818no|), 4idrpourid 221 o (170

H [M+HT*
P O
(L :,}/N NEO

[0}
cl
41 B
N\f” 386.09 387.2 C
. N [M+HT*
OT};«: ‘&L\N o
o f
~Cl
Example 1001:
Br Br Br,
8]
%\o F Supt o step2
a HN
w A oo A
H
1601A 1001B

0 Step 4
B ——




ng, 0.64 mmol) and DI PEA (0.22 m, 1.28 nmmol) were mxed in DVF (5 nL). The
solution was stirred at 70 C overnight. Solvent was renoved and the crude
material was and purified via ego (5% NH3oMeOH CH2CI 2) to give 166 ng (71%
of conmpound 22. Conpound 22H Conpound 22G (166 ng) was suspended in

met hanol (30O 2006p1968d HCl (4M in dioxane, 4 ml-) was ad®@€FUSINEOXAuti on was
stirred at 25 C for 2 hours. Ethyl et¥Her (50 m) was added. Sol vent was
removed and sighve conpound 22&9 (0.14 g, 99% . Conpound 221: Conpound 222H

(42 ng, 0.12 mml? .and conpound 22J (26 rr% 0.16 mmol ) were dissolved in
DMVF (20 ni) .ToEdeplufigo ofgompousd 3801 A (1.65@6 P22 mme)) imaniydiaes DM B PEA
(0.05 nm., O. ] his! . ' ' tizr-f£d at
Foom t emper A0S e oddT BRI e O el R e RS O 67T 21 Vs
and puri fi ednwicl agdDiPERANBBGL,) VEORIMRRCTRAR solutiphweas siined aid2§ °Gffoconpound
221. Conmpound 22L: und 22H (2 0.073 and o tanone (7.5
To. 0. 08 mAYETy o LORE Wty TEHGYER nitarciaRiiBT | abhe Brapet P itk

Let ai Sopr opmKige b Y gHakand ESAGTIR! Jilast 8dlushol | owed by addi tion of
DI PEA (0.015 niL, 0.088 mmol). The reaction mxture was stirred at room
tenperature for 2h. Then, Na(QAc)3BH (31 ng, 0.15 nmol) was added and the
m xt ure was .ébrgred at rt overnight. Saturated K2CO3 aqg. (20 m -) was

added, and the"m xture was stirred at rt briefly. The solid was filtered off
t hrough a cdlornpowut i100H8 Wwiakt reavlyedaby dhirlasd @Dt holwatrhyiliehile ilasei de (30

m.), and it,was tracted.with.bri.ne. The o lc layer was drjed, and
concentr at edﬁe’ﬁﬂge@ VR@%Q?P%m' ﬁ%hriﬁegpi‘ﬂ?g %ﬁ@e@ﬁ?’i e‘dﬂ'}ﬁe&gﬁﬁﬁ%‘% 10%
NH3Me OH/ CH2 @i cdrapaineeiGot® (26% of conpound 22L. Conpound 22K: Conpound
22Iﬂ7+*(,120 ng, 0.06 nmmol) and isopropyl sul phonyl

Step 3

To a dry flask was added compound 1001C (1.5 g, 2.73 mmol) and 4-pyridy!
boronic acid (670 mg, 5.50 mmol). The flask was vacuumed and refilled with
nitrogen three times. Pd(dppf)Cl, (220 mg, 0.30 mmol) was added and
followed by addition of CHsCN (20 mL) and ag. KoCOs (1 M, 15 mL). The
solution was stirred at 80 °C (oil bath) for 16 hours. After cooling down,
CHSCN (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 (CH.Clz/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 slirred 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 mixiure was dissolved in methano! (50 mL) and EizN (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
(CHs;CN/water 5% to 90%, with addition of 0.1% HCOzH) to give compound
1001E (815g, 71% from compound 1001C).



(27 ng, 0.18 mmol) were dissolved in nethylene chloride (10 niL), DI PEA
(0.04 nm., 0.26 mmol) were added and the reaction mxture was stirred at WO
2006/ 019768 PCT/ US2005/ 024771 110 roomtenperature for 48 hr. Solvent was
renoved and the crude material was and purified via sgc (10%

NH3oMeOH/ CHA@h 20060768 ve 2 ng (8% of conpound 22K. The PESUSHRF PR Honpounds
were prepared as described in Exrsnp{e}3 19-22. Table 9 Conpound # Structure
Exact Mass Mass Cbsvd Ki (nM 33 1 450.15 451.1 B qHN [ MtH + 34 ci 458.05
459.3 B [MrH + HNN 448.2 35 -J 447.15 [MH+ A HH Nl O=<NfN O F O 373.2
36 HN--Q 372'é§1$%|7ﬂﬂh25 HN NO O, 37 N 332.15 333.1 C

A

BEM
10034 16038

To a flamed dried flask was added compound 10034 (100 mg, 0.182 mmol},
[1,4-bis(diphenylphosphino)butane] palladium(ll) dichloride [Pd(dppb)Cls, 12

L mg, 0.02 mmol], and copper (Il) 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 soiution 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

B &o

N

)
F 0
: Ny — :

o0 by
| Q N o

SEM )

SEM
1003A 1003B

To a dry pressure tube was added compound 1003A (50 mg, 0.081 mmol),
bis(dibenzylideneacetone) palladium [Pd(dba),, 1.6 mg, 0.0018 mmoi], 9,9-
dimethyl-4,5-bis(diphenylphosphino)xanthene (Xantphos, 3.0 mg, 0.0055
mmol), and Cs,CO3 (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



[ MFHl + o WD 2006/ 019768 PCT/ 1JS2005/ 024771 111 3a~ HN--~ ~N 358.16 359.2
6 HNN[MH+0a 39 HHNS-( N\ 380.12 381.2 C o No N [MH+ 40 Otq
NHA417.12 418.1 [MH+ ON/N O 41 NVN 386.09 387.2 C NH [ MFH + 0=<
HN O O Exanple 1001: Br Br Br O F Step 1,/ N5l F Step 2 1 /,~N1 F HN
NI / HN c --WORHge19768 PCT/US2005/024771
114
filiration. The solution was concenirated and purifisd by SGC (CH:Clo/ieOH:

40:1) to give compound 10038 (27 ma).

Example 1004:
O—B
Q¥ 5@/ i jg Step 1 Q¥ \ijF Step2
1001C 10044 10048
o
».
Step 1

Compound 1001C was prepared as described in Example 1001.

A mixture of compound 1001C (0.3 g, 0.55 mmol), bis(pinacolato)diboron
(10044; 170 mg, 0.65 mmol), potassium acetate (170 mg, 1.70 mmol), and
[PdClx(dpph]CHxClz (50 mg, 0.05 mmol) in 1,4-dioxane (10 mL} was
vacuumed and refilled with argon three times. The reaction mixture was
stirred at 100 °C (oil bath) for 1.5 hours. After cooling down, the mixture was
diluted in EtOAc (50 mL) and filtered through a Celite pad. The filirate was

AN concentrated in vacuo and the residual material was purified by silica gel
column chromatography (2% MeOH in CH.Cly} to afford compound 1004B
(300 mg, 91% yield).

Step 2

A solution of compound 1004B (60 mg, 0.10 mmol), 3-bromoimidazo[1,2-
alpyridine (30 mg, 0.15 mmol), and [PdCix(dppf)]CH:Cl» (8.2 mg, 0.01 mmol)
in CH3CN (3 mlL) was treated with potassium carbonate (0.6 mL, 0.6 mmol,
1M in H:0). 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



OO Ot “RETFTRET““H“SENMSEM ~1001A 1001B 1001C | Step 3 N N Step4 / F
| O ~~N/ HNr'_NF HN OAN 0 OANO HSI EM1001E 1001D WO 2006/ 019768
PCT/ US2005/ 024771 112 Step 1 To a solution of compound 1001A (1.65 g, 3.95
mmol ) in anhydrous DMF (35 m-) was added 2-(trinet hyIsinI)et hoxynet hyl
chloride (SEMC, 0.93 nL, 4.73 mmol) and DI PEA (0.9 ni, 14 mmol ). The

sol uti on We260197e&d at 25 C for overnight. DVF was rBﬁWé@“ﬁ%E’ﬂ vacuum
The product 1001E was purified by SBE (Hexane/ EtOAc, 2:1. yield: 1.6 g,
749 . Stephg grapRRuns ﬂ@@‘ﬁ)%ﬁﬁe@?ﬂh‘ TEEoRY idBibR @@th\mbaﬂ@ (ubbbi | e
phase: Hexane/ 2-propanol The first peak was coll ected and

concent r at 8 t7d % giplgs- corrpound 1001 C.

The following compounds were prepared as described in Exaimples 1001,

1002, 1003, o 1004,
Table 1000
Compound i# Struciure Exact Mass ggf@ (r:fﬂfii)
- 110 %&@” 416.13 [gi’fﬁ} A
111 :%;&j 416.13 lﬁfﬁ;} A
12 %b::r‘ 430.14 [:ﬁTﬁg* B
113 %’*}I‘f 416.13 [ﬁfﬁ} A
C 114 %}\Q’ 416.13 [Anl;:ﬁ}" A
115 %2‘:@‘ 432.12 &iﬁ;‘% A
116 %h’:ﬁ 434,12 [:ﬁl? A




—~Step-3=Fo-g=tty-frask“wasadded conmpound 1001C (1.5 g, 2.73 mmol) and
4-pyridyl boronic acid (670 ng, 5.50 nmol ). The flask was vacuuned and
refilled with nitrogen three tinmes. Pd(dppf)Cl2 (220 ng, 0.30 mmol) was
added and followed by addition of CH3CN (20 m-) and aq. K2C03 (1 M 15
m.). The solution was stirred at 80 C (oil bath) for 16 hours. After

cool i ng dOVMZ2006/CHEEN (100 nl) was added and the solid RE&USEMEEH by
filtration. The aqueous |ayer was s&arated and extracted with Et OAc (20
m.) once. The organic solution was conbi ned and concentrated. The product

was purified by SGC (CHZC 27 MO NHAOH 20:I70. 1) to grve conpound 1001D.
Step 4 Co oun(il %001D was di(s;sol ved in ja mxture qf qnol and HG@ (4Min
di oxane) % and wa tirred over&ighg in Wgé bregsurle fl ask
at 90 C 0|I bath). After t %yﬂ utionl was cool ed, oI ulion wgs
transferred into a 250 nm_retnd bottom flask. It [was concenfrated |and dried
under va¢uum The cryde m xture was dijssolved inimethanol ($0 mi) jand Et 3N
(0.5 niL) was aqgled and stigPed overnight at 25 Cf Thg g Ivth was |t hen
removed @nd the prodyct was)spyrified by Ci#.idver se[ chr oflmt qgr aphy
(CH3CN/ waf er 5%t o 90% wi t h aﬁﬁii on of 0. 1% HCOdH) |ve compoynd 1001E
(8159, 71| % from conpound. 1. 3 WD 2I006/.019768 PC‘Tl U920051 02477 113
EE3anmpl e 1002 Br Z~' |~'-Nb E~ | If, F HN'- N
119 423.2
E&j} 218 | pBE | oA
(> 120 423.1
N %:&? 422.08 [M+H]* A
121 451.1
%m, 450.09 MeT D
122 - 447.2
E;}ﬁ' 446.14 [M+HT* A
123 i% 467.3
, 466.08 [M+HT* A
124 é 448.2
447.13 [MH+HT* A
125 ' 484.3
126 434.2




OsNOHN 1 OI'NO =VI SEM 1003A 1003B To a flaned dried flask was added
conpound 1003E (100 ny, 0.182 mmol), [1, 4-bis(di phenyl phosphi no) but ane]

pal | adi um(11) dichloride [Pd(dppb)Cl2, 12 ng, 0.02 mmol], and copper (I1)
oxide (15 ng, 0.18 mml). The flask was vacuuned and refilled with

ni t r ogen. wé2bdsioisvsput yl st annyl pyri di ne (0.076 ni, O. 2h/wsrwisp24amd DI M (1
m.) were added. The solution was stimitred at 100 C oil bath for 5 hours.
After cooling, the DM was renoved by rotary evaporator. The product was

purified py—Scc{HexanefE-QAe—23)r—to—give- }9938-%84—ﬁg, 84%-—Exanpl e 1003
Br O ON NI~-F~1 OF N/ GaN O HrNO'N O SEM SEM 1003A 1003B To a
dry presspre ti¥e was| added @gonpound 1( 03,% 0.48h3 | )
bi s(di bengyl i deneacetpne) pa E@}Uﬂ][Pq(dba ( mii+H]'0018 #ﬁol 9, 9-
di met hyl - 4, 5- bi s(di phenyl pho no) xantfhene (Xantphos 3.0 , 0. 0055
128 450.2
122 . 434.3
H% : 483.12 [MHT C
Y 120 468.3
Lo
131
450.2
L/
132 D Snr 467.08 468.3 A
3 ool ' [M+H]*
S
133 L ok
. 484.3
-0 483.12 [M+HT" A
-~ ke
\d/ [
.
134 D Son 451.11 452.2 A
et . [M+HT*
3 oy
135
) 452.2
) ,N}i\/@r‘ 451.11 nhe | A
»
450.1
i S




mol ) ,

refilled with nitrogen.

and Cs2C33 (60 ng,
Pyrrolidinone (14 ng, 0.16 nmol) and di oxane(0.5

0. 182 mol ).

The pressure tube was vacuuned and

m-) were added. The tube was seal ed and stirred overnight at 100 C (oil

bat h) . Af

ter cooling,

di ox

ane (2 m

WO 2006/ O 40606389 US20051024771 114 filtration.

concentrated and purified by SGC ( CHEC6IMeCOH:

The pITVUs2005/024%20S

-) was added and the solid was renoved by

40:1) to glve conpound 10038

(27 nmg). Enaanpta—1064—Br—6—O0B—MI—-step—1 step—2 i HN O HN
0O NI1iN| O SEM;SEM ( SEM 01C 1004A!{1004B 1004C $g=gp; 1 Gonpound 10010
was pr ep?J]rng as descrfi bed i anpl e 1(?01.433\-9@ Xt ur e “ﬁj_ nmpourfd 1p01C (0.3
g, 0.55 ), bis(pifnacol ) bron |(1004A;, 17D n'E; % nmol ), | pot assi um
acetate (JI70 ng, 1. 70 mmol),¥ and [ PdC] 2(c|pp'r)j PCIZ (50 0,05, Mol ) in
1, 4- di oxane (H®3nl) Vas vatPuged and fe %&%w I h a%gon tHree tifes. The
reaction |m xture was | stirr &%%OOC(OI h) | f ofRiidEP hqur@ After
cooling down, the m Xture utediin EtQAc (b0 rrLl and ifilterped through
a Celite lpad. The filjtrate s concentrated in vacuo and tHe residual
material was g fied by silgca gel col uppoGhr onpt ogéddphy (Z%A\/Eq"' in
CH2CI 2) tlo afford conpound 3} +HI
140 l% 492.3
: 491.2 : (5
M+HT
X0 ]
141 “% 482.19
Q/ 481.2 [Mi+H]" A
141 433.2
%&Oﬁ 432.1 [Wi+HT* D
143 433.2
%},@" 432.1 [RHHT* A
144 f%., 3391 | 340[M+HI' | C
145 *C:%, 339.1 340 [M+H]* | A
o 146 420.2
) %";}ﬁ 419.4 [M+H]* A
147 4222
%:&j 421.44 [M+HT* A
148 422.2
149 455.3
%&y 454.45 [M+HT* A




(300 ng, 91%yield). Step 2 A solution of conmpound 1004B (60 ng, 0.10 mol),
3-bronoi m dazo[ 1, 2- a]pyridine (30 ng, 0.15 nmmol ), and [PdCl2(dppf)] CH2CI 2
(8.2 ng, 0.01 nmmol) in CH3CN (3 nL) was treated with potassium carbonate
(0.6 n, 0.6 mol, 1 Min H20). The m xture was vacuuned and refilled with
argon t hrwe sbismeses The reaction nmixture was stirred RCTAF2E@SPHTTL bat h) for
17 hours. After cooling, the mxtun® was diluted in EtOAc (20 nlL) and

filteredrhrough—a CgritTe pad,— The fiftrate Was CoNCcentratgd—mn—vacuo and
the residual materiall was ‘I fied WO 2006/ 019768 PCT/ US200%/ 024771 115 by
preparatilve TLC (10% MeCH i ) GHC 2) tp afford conpound 10040 (42} ng, 71 %
yi el d). The fdEfowi ng conp S“were pfepaggdgas [desébiied in E&z anRl ss
1001, 1Q02, 1003, orf 1004. Tabl e 1000{ Compound O stfisilire {tiz of] Mans
i1liass M (r)bavd hil 110 416.13 [ | H 111 416,13 417.1|A [MHH* 112
430.14 [WMA31.1 +H* $ 113 416.13 417. L A [MH * | MrH 114 1416.13 417.1 A
151 43614 | 435.2[M+HT | &
182 43414 | 43BA[MEHT | ©
— 133 486.14 | 46T.3[M+HT" | ©
'\_-/:
154 43511 | 42620MHT" | ©
155 466.14 | 467.3[NI+HI" | A
156 435.11 | 436.A[M+H] | A
157 466.14 | 467.3[M+H]* | C
| 158 466.14 | 4673[M+HT' | A
159 433.16 | 434.2[MsH]* | A
160 47210 | 473.3[M+HT | A




[ +H]

115 432.12 [N+H + A 116 434.12 M435.2 +H A
PCT(US2005(024771 116 917 417.12 41 ffi.1+ A off,

919 422.14 423.2 A J 120 422.08 423.1 A

446.14 [ 447.2 H+ A +
125 483. 12wABWoa976MrH] 126 433. 12 434.2 A

123 466. 08 467. 3A

PCT/ US2005/ 024771 117 927 483. 12 484128+

@

[+H WD 2006/ 019768
117 f |

[ ]+ 121 450.09 [4 H+ D 122

[MeH] 124 447.13 [M 448.2 H + A +
[ MtH] + VWO 2006420058681

q\’m
161 b 7 ¥
) 4 417.42 | 418.2[VMi+H] A
Eadg
i62 417.12 | 4402[M+Nal | ©
163 466.14 | 467.3[M+HI* B
184 405.12 | 406.2[M+H] A
o——li'\ OD{&}F
4
Q Y
165 9, 466.14 | 467.3[Mi+H]* A
HN F
°=L[f§ 0& z)
166 Moy "
(“%: a55.4q | 4563 [M+H] na
73 464.15 | 4653 [M+H] [ A
167 A,
04‘ © OH
@@0 516.18 | 517.1 [M+H[* | C
168 ¢ "&3
169 % 478.16 | 479.3 [M+H]* A
:z—nﬁégero\
170 516.18 | 517.3[M+H]* | n/a
lN
- ;:‘}?
7 B
: 466.46 | 467.3 [M+H]*
171 } o
A

417.12 4911.9+ A



128 449.(r)9 450.2 A [ill+H + 129 x~ 483.12 4,84.3+ ¢ 130 467.08 [ 463.3
H+ C 131 449.09 [M450.2 +H + A O-N F 132 467.08 468.3 [MH + A ry 133
FF\- dJryr 483.12 484.3 [MFH + A 134 rCF 451.11 452.2 [MH+ A wF
135 ' 451.11 [M452.2 H+ A F 136d 449.09 [M 450.1 H + n/a WD 2006/ 019768

PCT/ US2003¥ @ 206412768118 93! 432.98 4 04. 1+ PCT/US2005/024771
121
A
172 A05.38 | 406.2 [M+HT
&
173 486,48 | 487.3 [M+HT*
A
174
432.12 | 433.1 [W+H]
C/ 175 |
£66.08 | 487.1 [Mi+H]
D
176
430.14 | 431.2 [M+H]*

Proton NMR Spectral Data for Selected Compounds in Table 1000.

Compound 111.  '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

9 Hz, 2H), 7.65 (M, 1H), 7.48 (m, 2H), 4.40 (d, J = 17.3 H, 1H), 4.31 (d, J = 17.3
Hz, 1H), 4.27 (d, J = 14.2 Hz, 1H), 4.14 (d, J = 14.2 Hz, 1H).

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

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



0 0 138 432.98 404.9 139 440.13 (M- 40.1 A 140 491.2 492.3 [ MH|{
489.2 482.1 A [M+H + 141 432.1 [IVII 433.2 D H+ 143 432.1 [M433.2 A +H +
144 339.1 340 [MrH + C 145 339.1 340 [MrH + A 146 419.4 420.2 ] A J r

+ 147 421.44 [M422.2 +H|

151 434. 14 VQ3008PINMSH] + A 152 434.14 435.1 [iii +H + C PCHASARS02771
467. 3[ M+H + C 122

2H), 7.49 ( m, 2H), .85 (5, 1H), 4.40 (d, J = 17.5 Hz, 1H), 4.31 (d, J = 17.5
Hz, 1H), 4.22 (d, J = 14.2 Hz, TH), 4.10 9d, J = 14.2 Hz, 1H).

Compound 132.  'H NMR (500 MHz, CD30D) §3.17-3.21 (m, 4H), 3.83-

3.88 (m, 4H), 4.14-4.52 (m, 4H), 7.01 (d, J = 8.8 Hz, 2H), 7.47 (d, J = 8 Hz,
1H), 7.46-7.48 (m, 3H), 7.75 (s, 1H).

Compound 143. 'H NMR (400 MHz, CDCl3) § 4.21-4.50 (m, 4H), 7.498 (d,

J = 0.8 Hz, TH), 7.52 (d, J = 0.4 Hz, 1H), 7.73-7.76 (m, 3H), 7.76-7.87 (m,
4H), 8.60 (d, J = 6 Hz, 2H).

Compound 155. 'H NMR (500 MHz, CD:OD) 6 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 = 4.78 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 e » R N NHHC
)

O
1005A. 1005B

General procedure for example 1005

Compound 1005A was treated with one equivalent of hexamethylene
tetraamine in chioroform 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.

141

+ A 148 421.44 [WMA22.2 +H + A 149 454.45 [M 455. 3

H + A WD 2006/ 019765 PCT/ US2005/ 024771 119 15(r) d 466.46 4672 A [MH +

M+H



154 435.11 436.2[ MFH + C 155 466.14 467.3[ MrH + A 156 435.11 436.1 [ MrH| +
A 157 466.14 467.3[MrH + C (/. o koN F 158 466.14 467.3[MtH + A .s F 159
py 433.16 434.2[ MH + A 0 160 0 472.10 473.3[MH+ A Ha / \ F 0 WO

2006/ 019768 PCTJUS2005/ 024771 120 161 417.12 418.2[IIfl+H* A 'u~.Np ~ \
F 162 ~~ fwn 20dod%s44(r). 2[f~+f~a]* C J/ | F H 153 46BCLUSHET2E[ ~| +H| * B
N Q F h164 k~l 405.12 406.2[ YIJ1+H * 13 N p

Example 1006

1-Benzofuran-2-yl-2-bromo-ethanone (1006884, 3.0g, 1255 mmol),
hexamethylene teiraamine (1.94 g, 13.80 mmol}, and Nal (350 mg) were
stirred in CHClg (40 mL) for five hours. The solid was collected by filtration
and dried under vacuum. The solid was then suspended in sthano! (30 mL)

C and HCI (conc, 36% in water,10 mL) was added. The solulion was stirred at
25 °C for 4 d. The solid was collected by filtration and washed by ethanol,
dried under vacuum to give compound 10088 (3.05 g, contained NH,CI).

Example 1007

Step 1 Step 2 @
e —— -
@NH @N’SEM = N-SEM
"= " e
NHBGC
Br Br 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 EtQOAc {100 mL) were added. The aqueous layer was separated and

o

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%).



165 i

465.3 [MtH" A 167 1 'I N ' OH 516.18 517.1 [MtH' C 168 NH

466.14 467.3[MrH * A HN 0=C p F 166 455.44 456.3 [ MH]'

nfa 464.15
C. N 169

478.16 479.3 [MtH * A 170 N 516.18 517.3 [MrH * n/a 11 466.46 467.3 [ MrH]'
171 oN WO 2006/ 019768 PCT/ US2005/ 024771 121 172 405. 38 406. 2
[\ MOWBPBTEE6. 46 467.3 [iii+H + bCr F PCT/US2005/024771

J pp

[1U +H + o~~o/

124
Siep 2

To a flame dried ilask was added compound 10078 (1.427 g, 4.35 mmel) and
anhydrous ethyl ether/THF (2:1, 15 mL). The soluiion was cooled io -78°C.
n-Butyllithium (1.6 M, 0.46 mL, 0.73 mmol) was added and stirred at -78 °C for
30 minuies. In another flamed dried pear shaped flask was added M-{ieri-
butoxycarbonyllglycine-N'-methosxy-N-methylamide (249 mg, 4.35 mmol) and
anhydrous THF (2 mL). Isopropyl magnesium chloride (2 M, 2.5 mL, 5.0
mmol) was added at 0 °C. The soluiion was stirred at 0 °C for 5 minutes and
was added into the compound 1003C solution via cannula at -78 °C. The
solution was then gradually warmed up to -20 °C and stirred between -20 °C
and 10 °C for 4 hours. Saturated NH,Cl solution was added and the agueous
solution was extracted with E1OAc (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 i, 14,

1005, 1006, and/or 1007.

Table 1001
Compound # Structure Exact Mass | Mass Obsvd | Ki (nM)
380.1
177 379.10 ™ +H]* A
380.1

179 9 380.1
= ﬁ 379.10 [MeH]* D




174 g~ 432.12 433.1 [fi+H+ C 175 466.08 467.1 [iWli]+ D 176 430.14 431.2
[ MMH + Proton NWVR Spectral Data for Sel ected Conpounds in Table 1000.
Conpound 111. 1H-NI\/R (500 MHz, DMSO-d3) 8 9.0 (s, 1 H, 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

83.17-3.2% (m 4H), 3.
Hz, 2H), 71.47 (d, J =
Compound 143—9—+-NWR

Hz, 2H), maaoa(ems»asH), 7.48 (m 2H), 4.40 (d, J = 17. CHUSI005§2477. 31 (d, J
=17.3 Hz, 1 H, 4.27 (d, J = 14.2 ¥5 1 H), 4.14 (d, J = 14.2 Hz, 1 H).
Conpound 1%9.—'—H-—NPvR—6596—Pv‘I-1z—-—DPv’S":.LS} 68-99—(s—1H)}—8-03(d—J-= 8.8 Hz,
2H), 7.96(d, J = 3.3 : 784(d, J=3H, 1H, 7.77 (d,|J =8.8
Hz, 2H), 74.65 (&0 1 H), H) 43§§ﬁ({d, J =387.6 Hz, 1 k), 4,28 (d, J
= 17.6 HE, 1 H, 4.27 %E Hz, STOH), 4 13MeH]) 3 14.3 Hz,|[ 1 H).
Conpound 123. 'HNNR(booDNE, O-f6) 58.99 (s, 1H), 7.84 (s, 1H| 7.74
(d, J = 8. & Hz—2F)y 7766 (dd, =85 46 Hr -t —F54(d—3F=8.4 Hz,
WO 200610]9765 PCT/ US20051024771 12p 211), 7.49 (m 2H), [6.65 (s, {1 H),
4.40 (d, J %Hz = 17.5 |Hz, ohoH), 4.29 (d, J = 14.2
Hz, 1 H), [4. 1019 -] CBa@Odnd |13 ﬂ% (508 MHz, CD30D)
: 4 14-4.529@# J =828

182 397.1
398.07 [Mi+H]* B
183 QN 380.1
’;’K ?l‘ i 379.11 [M+H]* A
Proton NMR Spectral Data for Selected Compounds in Table 1003.
Compound 181. 'H-NMR (500 MHz, DMSO-de) 3 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
OCHy OCH,
~ L0607
U O S
GO,CH; ? CO,CHy
Br
1008A 10088 1008C

Compound 1008A (20g, 81.61 mmol), 1008B (13.36 mL, 97.93 mmol),
Pd(dppf)Clz (1.0g, 1.36 mmol), dioxane (350 mL), water (50 mL), and Cs,CO3



J=0.8H, 1H, 7.52(d, J = 0.4 H, 1H), 7.73-7.76 (m 3H), 7.76-7.87 (m
4H), 8.60 (d, J = 6 Hz, 2H). J Conpound 155. 1H NMR (500 MHz, CD30D) S 8. 84
(dd, J = 1.89, 4.1 Hz, 1 H); 8.43 (dd, J = 1.58, 8.2 Hz, 1 H: 7.99 (dd, J
=158 8.2 H; 1 H: 7.85 (m 3H: 7.8 (dd, J=126Hz 6.94 Hz, 1 H):

7.75 (m 3RYO2MEAOTEHd, J = 7.25 Hz, 0.95 Hz, 1 H): 7. BGT{USPISAAULI4. 73 Hy,
7.57 Hz, 1I—|); 7.58 (dd, J = 4.4Hz, 81z, 1 H): 7.51 (dd, J = 2.5 Hz, 7.8
Hz, 1 H): 8 0 i, 1
0. 4. 48 (d Jsgnﬂgéghbglffwéﬁ% %ﬁ'rree% ‘HQ) I’@g(oﬁjﬁth Efﬂ‘%é‘ nﬁi‘é)g?HH?r jiéx e

1005: RY~NHDOHGE. ABeOCCONEA thoGsi m@@n@nm\replrmpamnen;r oTh@selnmlem@BOS

o onl or of o aney g e el R SR Tes TR 19 0L GompE Lt e
col l ected by12ﬂg1$(§%)on and then treated with HCl in ethanol for one day to

three days. The solid was then collected by filtration to give conpound
1005B. WD 2006/ 014768 PCT/ US2005/ 024771 123 EEzeraple 1006 Br CNH2-HCI O

O 100GA 10668 following compounds were prepared as described in Examples 14 and
1008,

Table 1002

o Compound # Struciure Exact Mass | Mass Obsvd | Ki (niv)

184 %%@»\m’ 35112 | 3521 [M+HT'| A
185 % 369.11 | 370.1 [M+H]* A

. 430.2 [M+H]*

186 by | 42908 432.2 A
[M+Na]*




1- Benzof ur an- 2-yl - 2- br ono- et hanone (10061, 3.09, 12.55 mmol), hexanethyl ene
tetraamne (1.94 g, 13.80 nmml), and Nal (350 ng) were stirred in CHCI 3 (40
m-) for five hours. The solid was collected by filtration and dried under
vacuum The solid was then suspended in ethanol (30 nL) and HCl (conc, 36%
in wat er, 10WRI2p06{a¥6hdded. The solution was stirred at FRI/E2005/02471d. The
solid was collected by filtration and®ashed by ethanol, dried under vacuum
to give CO”@ p%@@% (3.05 g, contained NH4CI). Exanple 1007 Step 1 Step
2 QLSSSEM N - N N=~ N=( Br Br NHBOC 0 1007A 1007B 1007C Step 1 To
a flame dried flask was added 2-bronmp-1 H benzi m dazol e (1007A, 2.94 g,
14.92 mol ), anhydrous THE (75 mL), and NaH (95% 490 ng, 19.4 gpol). The
sol ution was Fvrred at 25 C for 45 m esg SEMCI (3.17 m, 1.9 I aas
added. The solyg o St r eslepat 25 or ¥ Stir s. swpat er (5 4 nd
Et OAc (100 ml),_wer d. The—agueous, L&ye separated and@N—ext d

w th Et OAc (140 ) once. The organic_Jayess were conbi ned an#y€thcentrat ed

under vacuu Phe product was purifi ed fly SGC (Hexane/ Et OAc: 3t]) to give
conpound 1007B ( 3ip6ms0, 74% . WO 2006/ 0197GgeeRCT/ US2005/ 024771  14ghor-Step 2

\I7 Step 3

Stepi

Compound 10024 (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 (CH3;CN/water 5% to 90%, with 0.1%
HCO,H) to give compound 1009B (0.87 9, 77%).

Step 2

L 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 fo 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.



To a flane dried flask was added conpound 10073 (1.427 g, 4.35 mol) and
anhydrous ethyl ether/THF (2:1, 15 nlL). The solution was cooled to -78C.
n-Sutyllithium (1.6 M 0.46 nL, 0.73 mmol) was added and stirred at -78 C
for 30 mnutes. In another flanmed dried pear shaped flask was added
N-(tert- butWQyWaPwdeyl ) gl yci ne-N -netho)ty-N' - met hyl anPEE&OSBMS/QR47, 4. 35
mrol ) and anhydrous THE (2 nlL). |sopr&¥yl magnesiumchloride (2 M 2.5 ni,
5.0 mol) way 3 ded at 0 C The solution was stirred at 0 C for 5 mnutes
and was added T nto the conpound 11003C sol ution via cannula at -78 C. The
sol uti on was Gomgpounpdat2al (10&mged.2ig mmelR 0l -Oramner2shutyne d34Hengedi25720 C

ol it on was MR RO (PR Yape Aineh Wpe B e G OME R ol LG A & haces
were conbi nedora® thopmy) e baed’C Tdsreoxwmghpt VWeasy EB“ML)' Wk Rild&@Pand the
(Hexane/ Et CAc: 3:1) fo gi ve con‘gound 10 The_fol | ow ng

conmpounds mﬁ&uwl@p%@l@mrawaa@% ?tsédwtmE@Mperng) three timpseosTheigrggnicand/ or

379,10 380, LR ERRH o agg e A iniyeel, W et byle PUang b YiBa0. 1

+H* D/ F (Hexane/EiQOAc: 3:1) fo give compound 1002E (81 mg).

Examiple 1010

o
Step 1
Compound 1010A (1.03g, 1.88 mmol), (BOC):0 (493 mg, 2.26 mmol), and
Cs,C03 (741 mg, 2.26 mmol) were stirred overnight in CHCIz (20 mL). Water
was added. The aqueous layer was extracted with EtOAc (3x50 mL). The
combined organic layers were concenttated and purified by SGC
(Hexane/EiOAc 5% to 90%) to give compound 10108 (1.01 g, 83%).

Step 2
To a dry flask was added compound 1010B (500 mg, 0.77 mmol) and 4-
pyridy! boronic acid (190 mg, 1.55 mmol). The flask was vacuumed and



WD 2006/ 019768 PCTI US2005/ 024771 125 180 398.07 397.1 [li K|* 181 1 (RS
396.07 397,1+ jwmH ppqq,, / ~ a~~y " ~q 327.1 B 1CdL ~TF I/ F 398.(r)7
[l ppVI+H 1" |/ O 183 379.11 3%0.1 [il~F'i]* A 0 O Proton NVWR Spectral Data
for Sel ected Conpounds in Table 1003. Conpound 181. " HNWR (500 MHz,
DVSO- d6) 8 1WQ320Q%01973§H) 9.34 (s, 1H, 8.18 (d, J 8. 5 A /USROGHj024781 12 (d,
J:76Hz 7.67 (m 1 H ,761Iﬁ?1|—|),750(m3|—|) 4.65 (d, J =

(4% 1 “)f?zu"éd‘*ﬂ”fﬁ% Frgdal e din e b B ijmféé%%ra@%d%om“ B
1008A 1008B |aodsi@uosmntzyuadmﬁmaﬁ CHEGN G1nd) amblpCOL008B 4 ¥8LB6 Ths, 97. 93
ol )., 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

agueous layer was separated and exiracted once with EIOAc (20 mL). The

organic solution was combined and concentrated. The product was purified

by SGC (CHCly/MeOH/NH,0H: 20:1:0.1) to give compound 1010,

Step 3
Compound 10910C obtained in step 2 was dissoived in MeOH (10 mL) and
. HCI (4M in dioxane, 8 mL) was added and stirred overnight ai 25 °C. MsOH
(; was then removed and the product was dried under vacuum to give
compound 10102 (315 mg, 75% from compound 10108).

The following compounds were prepared as desctibed in Examples 14 and

1002 or 1010.
Table 1003
Compound # Exact Mass .
Structure Mass Obsvd Ki (n\l)
187 ™ 338.1
%%@f B ey | B
(L P e
338.1
188 [M+HT*
2:@\ H 337.11 360.1 A
ooy ‘ [M+Nal*
338.2
189 [M+H]"
r&x 337.11 2603 A
@ ° [M+Na]+
190 438.2
R m«iﬂ? " 437.16 [M+H]* A
0 oy




Pd(dppf)Cl2 (1.0g, 1.36 nmol), dioxane (350 nlL), water (50 nL), and Cs2CC3
WO 2006/ 019768 PCT/ US2005/ 024771 126 (22.5g, 163 nmml) were stirred at 110
O (oil bath) under nitrogen for 16 hours. After cooling, the solid was
removed by filtration. The solution was concentrated and purified by SOC
(Hexane/ Et CAWO 20®/01)768 0 gi ve 10080 (12.1 g, 80% . The f cldTas2eng/oe4Impounds
were prepared as described in E nrnpl ed3l4 and 1008. Table 1002 Conpound #
Structure E z ict Mass Mass (bavd iii (nM 184 351.12 352.1 [MH'' A 185
369. 11 370. IfMHHH*—A—4186—4302-+MWitH*>—429-034322-A—C+t—Na—CA5
2006/ 019768 |PCT/ US2005/ 024771 ..127 EE3 anple 11009 O\ OcHg Btep 1 9~ CH

Step 2 NI AO;NyOl A0 N%@NOlHSEM 10094 1 10p9C Step 3
Wi s 492,98 [%%%E} P

192 ' 493.3
Fg?i 422.18 i C

193 Qj(j 431.1
JK EI) @08 | o A
Ho

431.1
P 43098 | o he

195 555.1
&*’ﬁ\f 55420 | ot B

196 493.1

107 493.1
ér% 49216 | ey A

198 &t@rﬂl 389.14 [mo;,}, A

199 E% % 355.10 [:nsfﬁ} c
200 %3:@2 554.20 [i’n‘r’f,_',} B

194

O




RNNO _,,,Step RN CH 0: N O O SEM SEM 1009E 1009D Stepl Conmpound 1009A
(1.18g, 3.36mol) and pyridi ne hydrochloride (2.33g, 20.17 mmol) were added
into a 20 nL m crowave reactor tube and reacted at 200 C for 1 hour. After
cooling down, the solid was dissolved in DM and purified by C18

chr omat ogra%h CH3CN water 5% to 90% with 0.1% HCO2H) to give conpound
1009B (0. 87 @YZOWTGS& ep 2 Conpound 1009B (0.75 g, 2.22PGHEI05RE7Hi ssol ved
in DMF (12 nl). SEMC (0.48 nL, 2.44 'Whol) and DI PEA (0.775 nL, 4.44 nmmol)
were added and the solution was stirred at 25 C for 4 hours. DW was
removed under—vgacuum and The product wWas purifted by SCCT(Hexame] Et OAc: 3: 1
to 1:1) to} give| conpoynd 1009C (0/81 g, 78% . Step 3 Conpound 10Dp9C was
resol ved o @Dirfﬂ cel ol ugm by |usjng Hexangig 2amd«Ripr opanol aps nobile
phase. The {first| peak (dol I ect ed dd@¥%oncentr af ed Eo i ve® conpound
1009D. WD 200610[19768s / US2005/ 024771 128 Step 4 Conppund 100pD (100ny,

0.214 mmol){, 1-bfonp-2-butyne (34 , 0.2571 mmol ), and Cs2CC3 (140 nmg,
0.428 mml )| were|stirged in DM (2|nL) at 0fC for 2 hourg, then pt 25 C for
overni ght. |WP&8r| (5 ni}_was added andigishgs 4874 [WieHT* A
Pell I
n oy
203 %&jjt 40743 | 40B2[MeHI* | A
- 204 48218 | 483.3 [M+H]' A

205 E?g . 355.1 356 [M+H]* A

206 & 400.99 402 [M-+H]* C

L 207 480.99 482 [M+H]* D

208 * % 572.19 573 [M+H]" B

209

510.17 511 [M+H]" A




aqueous solution was extracted with Et OAc (10 nL) three tinmes. The organic
phases were conbi ned and concentrated. The product was purified by SGC
(Hexane/ Et OQAc: 3:1) to give conmpound 1009E (81 ngy). E ~tnple 1010 N Br Br O
OH Step 1 OBOC Step 2 o~-N I HNNI / OOSOC HN' O~NNOHN OAN O SEM
SEM 1 SEM MAZm6AI@B 101oc Step 3 N 1V, OH o N | HNPCDUS]ODS/€477SEM
1010D C/i Step 1 Conpound 1010A (1.03%2 1.88 nmmol), (BOC)20 (493 ny, 2.26

mmol ), and B
: L
« -] " l“"‘n
210 Si 459.16 460 [M+HT* (3
7
211 % 40743 408 [M+H]* A
/

212 ; g 355.1 258 [Mi+H}" C
213 0}{?‘\” 0 355.1 356 [iM+H]* A
214 ﬂ"g 41502 | MEMB[M+H | A

e

@ 215 467.05 | 468.470 [M+H]" A
216 - ,\\E:Q 518.2 519 [M+H]" C
217 480.1 481 [M+HT" A




Cs2008 (741 nu,

2.26 mmol) were stirred overnight
was added. The aqueous | ayer was extracted with Et QAc (3x50 ni).

in CHC 3

(20 ni).

Wat er

The

conbi ned organic |ayers were concentrated and purified by SGC (Hexane/ Et OAc

5%to 90% to give conpound 1010B (1.01 g,
added conpouid 220608766500 ng,

0.77 mml ) and

pyri dyl

83% . Step 2 To a dry flask was
bermosxosacaxh (190

, 1.55 mmmol). The flask was vacuuned B@hd WO 2006/ 019768 PCTI US2005/ 024771
129 refill edpwthni-trogen three—ties—Pd{dnpf) €228y 0-04—-mol ) was
added and fpl | owed by addyty on of QHsCN (5 nL) and K2003 (1 M 4 mL). The
solution wasfstirred at (oil bdth) for 16 hours. Aften cooling down,
CH3CN (100 m éﬁ& ) addgywa d,the sqlid was rlenoved by filtjration. |{The
aqueous | ayer sisepar at ed_and extracﬁsgjonﬁe\M?@;M@ﬁ?m 20 gL). |The
organi c sol ution Was comnbi Qﬁ'and cqncentratgd. The pr duct was pufified by
SGC (CH2CI 2/ MeOH NHAOH: 20:170.1) tq give cormound 1010C. $tep 3 Conpound
1010C obtained injstep 2 s dissoled in MeQH (10 nL) andj HO (4Min
di oxane, 3 nL) was$ added faftd stirred overnigFt at 25 C Nb&}i was {hen
renmoved and fhé product wa r1ed under vacagmrto gi ve comppound 100 (315
ny, 7596fron|conp und 101 The fqllow ng gonpounds were|preparegl as
described in %ﬁﬁﬁples 14 d 1009 qr 1010. Table 1003 Cbnﬁound # Btructure
Exact Mass K NBSS°O&5 40944 | 410 [M+HT A

@ 220 %&Qg 41116 | 412 [M+HT A
221 %&QW 531,42 | 532 [MeH]" B
222 EC‘E‘%V 485.1 | 486.488 [M+HT | A
223 ,%:'{Q% 446.14 447 [M+HT* A
224 ,%C&lé 465.21 466 [M+H]* c
(L 225 %C&‘é) 558.00 | 550.561 [M+H]' | A
226 %% 487.04 | 488.490 [M+HT* | A
227 g I O 59111 | 592.1 [M+H]* B
228 ) 5191 | 520.1 [M+H]* c
20,0
229 ,Egaq\ 5281 | 529.4 [M+H]" B
O




187 337.11 338.1 B [M+H + ~J o 0 338.1 188 337.11 [A 360.1 CH [MtNa]+
338.2 189 t ~~ 337.11 [MrH + A 360.2 [MNa]+ 190 437.16 [438. ]+ A MrH WO
2006/ 019768 PCT/ US2005/ 024771 130 191 492.16 493.3 A [M-H* 192 492.16

493.3 C[Rfi+H* 193 | ~~ . 430.16 [MFH * A | 194 430.16 431.1 [iWH+ A
195 554.20 [WB3H6A1976§ + B 196 492. 16 V493, 1 +H A PCT/US2005/024771
230 }—K d
% 407.13 408 [M+HT* A

231 ¢

g 459.16 460 [Mi+H] C
e
{
Hf
L 232 421.14 422 [Mi+H]" A

u

¢ % 47108 | 472474 [M+H]* C

234 ﬁ)\‘ - 41502 | M6.M8[MsH" | A

235 ﬁj\‘% 429.03 | 430.432 [M+H]* A

236 ‘&EL 466.16 467 [M+HT* A




197 492.16 493.1 +H + A [MrH 0 0 ~ 198 389.14 [3 H+ A 199 355.10 [M
356.1 H + C 200 554.20 [M555.1 H + B WO 2006/ 019768 PCT/ US2005/ 024771 131
201 415.02 416.2 [MrH + 202 466.16 467.1 [hfi+H + A 203 | !l 407.13 408.2
[i WFH + A 204 482.16 483.3 [iWH + A 205 355.1 356 [ MtH + A 206 400. 99
402 [M+H]' @O P0R0M76880. 99 482 [M+H]+ D HO 208 572. 19 5PGTMebieesB1 209
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n 212 0 7 355.1 356 [M+rH * C 10 213 355.1 356 [M+H|* A HO 214 H o 415.02
416.418 [MrH'' A 215 467.05 468.470 [MrH[* A 216 = 518.2 519 [MrH * C
217 480.1 481 [ M+H + A WD 2006/ 019768 PCT/ US2005/ 024771 133 /\ N O 219 N
452.1 453 [ill+H + B 219 409.14 410 [M:H + A C 220 411.16 412 [M-H + A

221 531.19 BEP20pMPIes B 222 485.1 486.488 [ MrH + A 223p@mr6s20es/od4i?n [ MrH] + A
224 465.21 466 [ MrH + C 225 558.09 5586561 [ MrH + A 226 487.04 488. 490
[MHH + A 227 591.11 592.1 [MrH + B 228 $19.1 520.1 [MrH + C 229 528.1
529.4 [MeH + B
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%}/@w 35510 | 356.2 [Mi+H]* A

42312 | 4282 [WiHT A

i82,16 | 483.3 [T A

O
243 *
rg_}’@ﬁvﬂ 408.14 | 410.2 [M+H]* A
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Ej},@rﬁ\* 42312 | 4241 [M+H]' | n/a
245 ‘
&?}@1 435,16 436.2 [M+H]" n/a
¥
246

&t@% 46914 | 4703[M+H* | n/a

Proton NMR Spectral Data for Selected Compounds in Table 1003.

Compound 198. 'H-NMR (400 MHz, DMSO-ds) § 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).



WD 2006/ 019768 PCT/ US2005/ 024771 134 230 407.13 400 [iili+H* A xp 0 231
459.16 460 [iii+H* C 232 421.14 422 [ill+H* A 233 0 471.08 472. 474
[MiH * C 234 NL O 415.02 416.418 [MH[+ A E 235 0 429.03 430.432 [ MeH + A
0 236 466.16 467 [MrH* A ¢ ~a WD 2006/ 019768 PCT/ US2005/ 024771 135 ryLi~
2~~\ 0, AVOZM6HS2 [| 1+H+ A d 418.2 [iiH + n/a PCRUS2005/®801 N o 42
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Compound 203. 'H-NMR (400 MHz, DMSO-ds) 5 7.63 (dd, J = 8.8, 5.6 Hz,
2H), 7.43 (d, J = 8.4 Hz, 1H), 7.13 (m, 4H), 4.80 (d, J = 0.8 Hz, 1H), 4.39 (d, J
= 17.8 Hz, 1H), 4.17 (d, J = 17.6 Hz, 1H), 4.13 (d, J = 13.6 Hz, 1H), 3.71 (d, J
=13.6 Hz, 1H) 3.34 (s, 3H).

Compound 213. "H NMR (500 Hz, CDs0D) § 4.11 (¢, J = 15Hz, 1H), 4.27
(d, J = 15Hz,1H), 4.29 (d, J = 17Hz, 1H), 4.38 (d, J = 17Hz, 1H), 6.84-56.89
(m,2H), 7.16-7.21 (m,2H), 7.56-7.60 (m, 1H), 7.71-7.76 (m,2H)

Compound 212. 'H NMR (500 Hz, CDs0D) § 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), 443 (d, J = 17Hz,1H), 7.01-7.05
(m,2H), 7.17-7.23 (m,2H), 7.65-7.69 (m,1H), 7.72-7.77 (m,2H)

Compound 232. 'H NMR (500 Hz, CD:0D) & 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 (t, 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, TH);

\ 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-d¢) §4.11 (d, J = 15 Hz, 1H),
4.27 (d, J = 15 Hz,1H), 4.29 (d, J = 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),
4.319d, J = 17.0 Hz, 1H), 422 (d, J = 17 Hz, 1H), 4.13 (d, J = 14.2 Hz, 1H),



240 423.12 424.2 [HtH + A cd~o0 482.16 433 3 [iWH + A 2a9 ~o~ 242 F 355.10
356.2 [iWH + A ~\ 0 0 243 409.14 410.2 [M+H + A 244 423.12 424.1 [ M+H] +
nfa 245 435.16 436.2 [MtH + nfa C 246 469.14 470.3 [MtH + n/a Proton NWR
Spectral Data for Sel ected Conpounds in Table 1003. Conpound 198. ' H NWR
(400 MHz, DVMBO-d6) 89.22 (s, 1H), 7.64 (m2H) . 7.43 (m 4H), 7.22 (t, J =
2.2 Hz, 1 HV¥O2906189768d, J = 9.6, 1.2 Hz, 1 H). 4.82 (d, ECT/BS2005024421 2H),
4.16 (m 4H), 3.33 (s 3H). WD 2006/ 018%68 PCT/ US2005/ 024771 137 Corrpound

203. 1H NMVR 14DVRR: d 8 4.3

J = 8.4 H, ﬂ({’%ﬁﬁe‘ Rty 3?3? “féa%]a({j chJﬁ“hzo%i) 33% %HQHA ggk((g? =
17.6 Hz, 1 Hi), msz?d(uu:&ﬁa 1H), 8.384d, A= Hz41H)3 (d, 'J = 13.6 Hz, 3.71
(d, J =13.6 Hz, 1 H 3.34 (s, 3H).

Example 1091

N
()

To a solution of compound 10114 (100mg) in DMF (5 mL} was added m-
chlorobenzoyl peroxide (MCPBA, 100mg). The sclution was stirred overnight
at 25 °C. The product was purified by C18 reverse phase chromatography
(CHsCN/water 5% to 90%, with 0.1% HCOgH) to give gompound 1011B (73

mg).

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



Conpound 213. 1H NMR (500 Hz, CD30D) 3 4.11 (d, J = 15Hz, 1H), 4.27 (d, J =
15Hz, 1 H), 4.29 (d, J = 17Hz, 1H), 4.38 (d, J = 17Hz, 1H), 6.84-6.89

(m2H), 7.16-7.21 (m2H), 7.56-7.60 (m 1 H), 7.71-7.76 (m2H Conpound 219.
1H NMR (500 Hz, CD30D) 8 0.36-0.40 (m2H), 0.61-0.68 (m 2H), 1.25-1.35

(m 1H), 3.9M02WSOWTe8 7Hz, 2H), 4.14 (d, J = 15Hz, 1H), 4PBO/USkoof/abard =

15Hz, 1H), 4.34 (d, J = 17Hz, 1H), 4.4313%d, J = 17Hz, 1H), 7.01-7.05 (m 2H)

7.17-7. 23@@%&%@% of-65-7.69 (m1 H), 7.72-7.77 (m2H Conpound 232. 1H NVR
(500 Hz 894 13 (1. 9 = 8rz, 3H)., 2.21- 2.27 (m_2H, 4.15 (d. J =

Lot 1 [ Eatebdndd 3 Lhugdyl) [ bead Tl Eperd Daofy 1Y) 2 -

7.64-7.79 [m 3H) COnppund 233.” TH/NVR (500 Ff,  CD30D) 87.678 (d,
7

8.5Hz, 1H)j; é% = 4.1 H, th), 7.817|(d, J = 4.1 Hz, 1 H} 7.099
(s, 1 H; [7.052 . >05m2.132w;ﬂ3351m-(mw = 47.3 Hz, 1 H,
4.450 (d, P = 17.3 Hz, b (d, J = 14.5 Hz, Hl; 3.89 (s} 3H);
3.87(d, J |=.14.5 Hz, 1 1 H;: 2.46 (m 2H) 24.09 (m 1/ H)1.89
(m 1 H; 76(m1H) 167(m1H),1.54 (m 1 H; 1.32 (m 1 A).
Compound zg (500 Hz, DMSO-d6) 8 4.11 (d, J = 15 Hz, 1 H), 4.27 (d,
J = 15 Hz, 15%§ d, J =17 H, 1 H), 438(d J =17 Hz, 1 H), 6.84-
6.89 (m2H), 7. 16721(m2H) 756760(m 1 H), 771776(m2H) Cormpound
243. 1H NMR (500 MHz, CD30D) 88.53 (s, 1H) 767 gdd J = 8.5 5 Hz, 2H),

7.46 (d, J = § Hz, 7.27 85 5(m2H) 4.81 9d, J
= 17.0 Hz, A=¢) wmﬁ& &%‘HZ?;’; “ %F@—m 153 ,,1 %\D
-%

2006/ 019768 P@T| US2005/ 0247710H 138 4.0 ﬁl =
6.6/\HZ, 2H) , 98435 9m 2H), 1:@® (m 1012C 1012D 1012E
i J step 4
(o]
R =y
1 ! step 5 N\b
HiM R ~——— Ry / \
P \g— ==/ Re
1012G 1012F

in step 1, Compound 1012A was treated with nittomethane 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 Hs atmosphere. Afier filtering off the
catalyst and concentration of solvent, the product was used without further
purification.

In step 8, the benzyl bromide (compound 1012D) was mixed with compound
1012C, DIPEA, and DMF. The solution was stired at 0 'C to room
temperature for 12 to 24 hours. The product was either removed by fiftration
or purified by silica gel chromatography.



1H, 0.57 (d, J =3 H, 1 H, 033 (d, J =5Hz, 1 H. Enmmple 1011 NO'

N Ol FO HNNi f HN_ NI/ F 00 O-~"NoH 1011A 101113 To a

sol ution of conpound 1011A (100mg) in DMF (5 m-) was added m chl or obenzoyl
per oxi de (MCPBA, 100ng). The solution was stirred overnight at 25 C The
product was_purified by C18 reverse phase chromatography (CH3CN water 5%to
90% with o‘.”’%%’ﬁ%ﬁiﬁ% to give conpound 1011 IS (73 ng)ECHERSHL47EW ng
conmpounds were prepared as descri bed ilOExarrpI es 1010 and 1011. WO

2006/ 019768 1RG5 QORHIZAT A 12E30as Taldied WHBAPCONaGH klild iShr sigtaulee Ezs' aot
Matz Wass Cbzyd | "i (nhfoi,g 247 I1!V 432.12 433. 1 [itli +|Z§]n+ A Enanpal e 1012.
0 0 ~R stef°¥eNl sychpag dichloromethane jor 2 fo 12 h. ~ Compound 1012F was

purified by silica gel chromatography.,

In step 5, compound J012F was reacied with potassium cyanide and
ammonium carbonate in an appropriate alcohol and water solution, ai 50 °C to
90 °C, for 5 to 48 hours. After cooling, waler was added and compound
1012G was collected by filtration.

Example 1013.

Bt
d ' (8]
(/ H KOiBu NO NH,
o THF/BuCH Dl OH OCH,

H
10138 MeOH
10134 1013C Br  1o1aD

CHLCl: | piPEA
BogN o
KCNANH),CO, .
N Nb\ E;H]dzo s BOGTOjr\ Q PCC/Celite gy ]
0o ocH, COHH: I CH,Cly N
OH

o 1013F
10136 OCH, ' 10136 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

9

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
concentraied o 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 methano! in a Parr shaker under Hp atmosphere (50 psi) overnight.
After filtering off the catalyst and concentration of solvent, compound 1013C
(1.1 g, 99%) was used without further purification.



OH step2 - \H 1I0R+-NO R R + R / Br OH OH OH Rz 1012A 1012B 1012C
1012D 1012E step 4 O O step5 -N 40 R-Rz N 1012G 1012F 1In step 1,
Compound 1012A was treated with nitromethane and KO Bu in a mxture of THE
and t-BuOH for 2 to 12 h. Alternatively, conpound 1012A was treated with
ni t romet haM® WAHOYEAF in a suitable sol vent such as THEPGBES20¥W@47712 h.
Conmpound 1012B was purified by silica*el chromatography. In step 2,
Conmpound 1012B was treated with Pd/C in a suitable solvent such as

met hanol, in a Parr shaker under H2 atnosphere. After filtering off the

cat al yst arkPrapRyEhiREE o ConPadd dB3C (R O2p8.od@cmnals Wasedissalvatbint f urt her
purificatiqf .o ' 0 s.. {3 xed with
conmpound m@"ﬁt@@k@@%@ﬁﬁa %eéé%gﬁ%ﬁﬁag@ﬁﬁ%ré’e%%%%@@o room
t enper at ur DIP&A (273 ml2 4.2 enmel) wEne apded aot] the seadiiohewas etimedai BYCf il trati on
or purified by silica gel chrgmatography. WO 2006/.019768 PCT/ US2005/ 024771
720" st e QUi GEIRCL Y B ST, Hip (A TOTPOE Ve MRSBR A sui t abl e
sol vent sugciagiMli shl RLPERidhBAGe f(B0 MLI.0 The Norg&mBPRYEH w1 dfedehd
concentrated to dryness. The crude material was purified via PTLC (50%
EiOAc/Hexanes) to give 0.88 g (54%) of compound 1013E.

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 mixdure was stirred at 25 °C overnight. The solid

\\
5

was filterad 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, 3.2
mmol), and (NH4).CO3; (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%).



purified by silica gel chromatography. In step 5 conpound 1012F was reacted
W th potassium cyani de and ammoni um carbonate in an appropriate al cohol and
wat er solution, at 50 Cto 90 C, for 5 to 48 hours. After cooling, water
was added and conmpound 1012E was collected by filtration. E2mmple 1013. D1
H KO BU / ~ MWORSGHORISBocN + - N2 -. BocN )--( PC BcaN Y- PCHUS200302877THF/ BUGH
~J7013B H McOH SOH / CO 1013A 1013C BHM? 1013D CH, Cl 2 DI PEA BocN o1l ~~
KCN ( NHg) , COgsy; QpPeC/Ce SOON M7 0 "a OCH, EEOHHON!"' CH %ite O
1013G 1013F OCHL 1013E OCHO Conpound 1013B: To a sol ution of THE (15 )
and t-BuOH (15 nL) was added conmpound 1013A (1.2 g, 5.6 mmol) and
nitromethane (0.61 ni, 11.2 rmmDlgewtol | oyed by addition of KO Bu (0.63 g,
5.6 Mol ). The reaction mxture s/stijfred at roomtenperature for 2 h.

The reaction m xture was adjusted to ing HOAc. The reaction m xture
was diluted wwth EtOQAc (30 ), anék € adcted with brine. The aqueous

| ayer was extracted with Et OAc (30 §L x 2) The conbi ned organic | ayers were
washed with brine, dried, and concemated to dryness. The crude materi al
was purified via PTLC (25%; Et CAc/ Hexages) to give 1.24 g (81% of conpound
10138. ,s
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i step 4 1014B Step S o
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Step 1.

Compound 1014A was siirred 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.



Compound 1013C. Conpound 1013B (1.24 g, 4.5 mmol) was treated with Pd/C in
nmet hanol in a Parr shaker under H2 atnosphere (50 psi) overnight. After
filtering off the catalyst and concentration of solvent, conmpound 1013C
(1.1 g, 99% was used without further purification. WO 2006/ 019768

PCT/ US2005/ (%2 29P4/0197681 Conpound 1013E: Conpound 10130 ( 1PORU§008027Hmol ) was
di ssol ved in dichloromethane (30 nL) ¥ 0 C. Conmpound 10130 (1.13 g, 4.2
nmol ) and %%'(0. 73 nL, 4.2 mmol) were added and the reaction was stirred
at 0 C and s 'y warnmed up to rt overnight. The reaction m xture was
washed with HC (1IN, 50 nL) and brine (50 nL). The organic |ayer was dried

d trated t : ial ifled via,.PTLC (50%
Bt oo/ rexancbppgugf R TR ok Jifh, SALSINE ool BhRd biedl mdee or.
Conpound 101ghira808ScanditibngStongile) corpoding STOME] | Altermatively,coempblied i de (30
m). PCC (1.22 5. 63 rrrm[w) and Celite &1. 22 g& wer e added and the
reaction m X?Qﬂ@%tﬁaﬁ@q ghaa syitalie glasiraplyle; andradass) loPIve\aampeYRdr ed of f

and the resukdd i : jfied via sgc (90%

Et OAc/ Hexanei 1%%@?&\%%59% g %@g%&%pé%ﬁg@%@r%ﬁ%_ Compound 1013G
Conpound 1013F (1.01 g, 2.6 mmol), KCN (0.25 g, 3.9 nmmol), and (NH4)2CO3
(0.75 g, 7.8 {mp%) were suspended in a mxture of NH3 in Methanol (7 N, 10
m.) and wat e$ ePl m.). The solution was stirred at 90 C overnight. After
cooling, water (20 m -) was added. The solid was filtered and washed with
water three tinmes. The solid was dried under vacuumto gi ve conpound 1013G

(0.86 g, 720omppundiddidh svascrepcteddiinissryanale compatind and DIPEA to give
compound 1014F, which was purified by silica gel chromatography.
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equi val ent sSWBf204¢{p#¥768en chl oride in PCT/US2005/024771
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Compound 1015le 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

1015G

Sodo

@)

]

0



met hanol for 5 to 48 hours. The solvent was renoved and the conpound 1014B
could be used without further purification. Step 2. Conpound 10148 was
treated with carboxylic anhydride and DI PEA to give conpound 1014C which
was purified by silica gel chromatography. Step 3. Conpound 1014B was

coupl ed wi t WODM6A8| chl ori de conpound to give conpowad/iBdda7vhi ch was
purified by silica gel chromatography 430 2006/ 019765 PCT/ US2005/ 024771 143

Step 4. Co 1014 re ith car _ [, reductive
ani pati on_ cORTSPBIS BN Rv.  SoNOL oL BT tapee AR aF yAEBRL ARG o014e
was treat edpwiileti @iasstd %k Nidl-MeOUN.O8) andives Basend (B%) e compeerad 1014E,
whi ch was plﬁé_’i%ed by silica gel chromatography. Step 5. Conpound 1014B was
reacted wt cyanat e conpound and DI PEA to give conpound 1014F, which
was purified by silica gel chromatography. WO 2006/ 019768 PCTI US2005/ 024771

144 Exm nple 1095. BOON O H Qp 0 H 1015A Br
Compound 10158E: Compound 10158 (40 mg, 0.11 mmol) and compound

10151 (0.024 mL, 0.22 mmol) were dissolved in DMF (1 mL). KzCOs (46 mg,
0.33 mmol) was added and the reaction mixiure was stirred at 20 °C
overnight. Solveni was removed and the crude material was purified via sgc
(5% NHgoMieOH/CH.Clp) to give 2.6 mg (5%) of cormpound 1015E.

Compound 1015F; Compound 10158 (46 mg, 0.13 mmol) and cyclobutanons

(0.2 mL) were stfirred in methylene chloride (1 mL). Titanium
tetraisopropoxide (0.045 mL, 0.15 mmol) was added followed by addition of
DIPEA (0.027 mL, 0.16 mmol). The reaction mixture was stirred at room
ternperature for 2 h, Then, NaCNBHj; (41 mg, 0.65 mmol) was added and the
mixture was slirred at rt overnight. The solvent was removed. The crude
material was purified via PTLC (10% NHa*MeOH/CH.Clo) 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 mmof) was added and the reaction mixture was stirred at room
temperature ovemight. Solvent was removed and the crude material was
purified via sgc (9% NHz*MeOH/CH:Cly) to give 11 mg (11%) of compound
1015G.

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



J HCUdi oxane O HN O or sow OzB,N N O1l r | I\ 1015H N N1 \ DI PEA, DVF HN
OCH3 DI FEA/ DVF/ CH2612 N\ // HN HN O OCH3 0 H 10158 ~N O OCCH3 O ONH
tOl5D 10150 D (~ ~N=C=O DIPEA CN F 1(x003 3 TIIO-~ls THE “~/rte F fxi \ 0O
HN-4 / 10141 DIPEA q NaCNBH3 N OO I\ O NHN p _OCH3 N1 \ HNF I O pH
NNW "\ ~OCHEO@IYNPISHE ON 1015G 1015F Conpound 10158: CEFASANGOMINUSA( 0. 86
g) was suspended in nethanol (10 m -)Méand HCl (4Min di oxane, 10 L) was
added. The solution was stirred at 25 C for 3 hours. Solvent was renoved
and the.rgg‘t@e‘irgiggl was dried under

Compound # Siruciure Exact Mass | NMass Obsvd K (i)

248 ﬁ% 372.09 350.1 [M+H]* C

249 75% 279.09 380.1[IA+H]" C
250 %% 421.09 422 A[Mi+H]* B

251 AT

o 42109 | 422.1[+H]" A

o
252 %}’@“"‘

D 436.14 437 A[M+HT* B
n:v"n’l
253 oo .
q 429.2 430.A[V+H] B
O 254 X - -
534,14 535.1[M+H] B

i
g
255 * %m«“ 528.17 529.3[M+H}* B
256 gg&m“ 548.17 549.3[M+H]" A

oy
257 %}:@“ 499.15 500.3[M+H]* B




vacuum to gi ve conpound 1015B (0. 74 g,
10158 (40 ng, 0.11 mml) and benzoic acid

di ssolved in DVF (1 nL).

reaction m xture was stirred at
renoved an@WoOtZhe/0d¥768le mat eri al

0.11 nmmol ) and conpound 1015H (30 nmg,

999 .

DI PEA (0.06 nlL, 0.33 nmol) was added and the
Sol vent was
purified via sgc (F%INFRBOMETIFICH2CI 2) to
give 3.7 ng (7% of conpound 1015C. ¢bnpound 1015D: Conpound 1015B (40 ny,

was

room

t enper at

ure overni ght.

0 Conpound 101 SC. Conpound
anhydride (25 ng, 0.11 mmol) were

0.11 nmmol) were dissolved in DVF (1

m.). DIPEA (0.25 nm., 1.4 nmol) was added and the reaction m xture was
sti r r ed at—+e6m-WO-2066/019+68—PCcHUS2005/ 0244145 tenperat-u-e—overni ght .
Sol vent | was Lepoved jand hterial wag purified via sgc (5%
NH3oMeOH/ CH2CI'2) to [gi o7 t.dafpoUnds72q1EeH]*Conpound 1015E:
Conmpound 10158 (40 , 0. nd conpound 10151 (0.024 ni, 0.22 nnol)
wer e dTﬁmﬂﬁﬁﬁ$++¥+;$L( - — K203 46— G—33 e )—wesradded—and—Hhe
reacti oph m xture wasj sfJ eqéﬁt 90 C overnight. Solvent was renoved and the
crude npteri &2was puri fi gci (R ONe 123+ 10 give 2.6 ny
(5% of | conpound 1015E. Cowpound 1015F5§/ oungg§%¥§§¥%16 , 0713 nmgl)
and cycjobutanone ([0.2 m-) were stirred in nethylene chlofide (1 nl).
Ti t ani um—tetrarsopriopoxi de—( 0045 nt=——015mot)r—was—addeg—FotH+owedHy
addi ti op of DI PEA (]O. 0.16 pmol ). The jreaction m xtyre was stirjred
at room tengéPatureg for mggifﬂﬁen, NaghBkiz (41 ggﬁ1ﬁmgﬁrnnnl) was addgd and
t he Y ) )
S
% 261 b
(> o 402.13 A03.2[Mi+HT* A
Qb
262 oy 380.11 391.1[M+H]* A
jatVars!
263 e | 40213 403.1[M+HT* A
264 433.11 434.A[M+H]* A
265 ’ %b@”‘ 582.02 585.1[M+HJ* A
266 %i -~ | 50411 505.1[M+H]* A
267 %i O 462.19 463.1[M+HT* B
A
L%
268 %%@W 400.17 401.1[M+H]* A




m xture was stirred at rt overnight. The solvent was renoved. The crude
material was purified via PTLC (10% NH3MeOH CH2CI 2) to give 3.1 ng (6% of
conmpound 1015F. Conpound 1015G Conpound 10158 (80 ng, 0.24 nmol) and et hyl
i socyanate (0.018 niL, 0.24 mol) were dissolved in DM (1 nL). D PEA (0.17
m., 0.97 }Me0WAed and the reaction mxture was sti PEBESH05/4Eh
tenperature overni ght. Solvent was rembfed and the crude nmaterial was
purified via sgc (9% NH3MeOH CH2Cl 2) to give 11 gy (119 of corrpound 1015G
The f ol |[owirmg—Tcompounds € preparad as descr{bed T Exanptes—1012—to
1015. W) 2006/ 019768 | PCT+§2Q051024771 146 Tabl L 1005 Conppund 4,
siructurls Bra€®? Bl as$ Has o G (4qHoMg 248 &B61[eR. ,.ajgo ? [ MgH * O | 249
4. 372.09 380.1 [iiifH* o* 250 94 421.09 422.1 [11#] +H] F ~ Otor 2b1 /
421. 09 422. 1[ft11+H]’J A g PH 252 436.14 437.1|[MtH * B 253 429.2 430f1

[MH * B0 :
270 (’%mm 436.1 0 437_2[“!“,”]4' B

~Lr
271 %&3«“ 532,92 523.3[M+H]" B

— D\ V
W/ 272 %fﬂ EC‘*“‘ 412.21 £13.2[M+HT* C

273 3,(( " 441.24 442 A[M+HT* G
:ﬁﬁ”ln%
274 B 541,29 542.3[M+H]* C
( \ 275 %’%ﬂsﬁ
i 426.23 427.2[M+H]* c

mo’m’
276 % 358.16 359.1[M+H]* c

p
\

277 y 458.22 459.1[M+H]*




254 534.14 535.1 [MrH* B 255 528.17 529.3[ MtH * B 256 bJ 548.17

549. 3 MMH * A 257s 499. 15 500.3[ MH[* B WD 2006/ 019768 PCT/ US2005/ 024771
147 68 0 C ~ 571.12 572. 1[~ikH + A 259, x 538.07 539.1 [MrH + A 260 j vy, q
F 390.11 391.1 [ifi+H + A 261 402.13 403.2[ M+H + A \ \ ~F 262 390.11 391.1
[MFH + A 26@ 20001933403, 1 [ MrH + A 264 433.11 434. 1 [ Mrtdresos2651582. 02
585.1 [MFH|* A 266 504.11 505.1 [ MFH|#M9A 267462.19 463.1 [M-H + B 268

400.17 401. Ip)Mehlhaiid sfteiral Data for Selecied Compounds in Table 1005.

Compoungd 262. 'H NMR (500 Hz, CDs0D) §8.921 {m, 1H); 8.433 (d, J =
8.6 Hz, 1H); 8.357 (s, 1H); 8.072 (m, 4H); 7.622 (m, 1H); 7.545 (m, 1H); 7.476
(m, 1H); 7.362 (m, 1H); 4.522 (d, J = 17 Hz, 1H); 4510 (d, J = 14.5 Hz, iH);
4.425 (d, J = 17 Hz, 1H), 4.350 (d, J = 14.5 Hz, 1H).

Example 1018,
=
s 3
NN NaN(CHO), sy ~~¢ | o HC!
.‘\". s Br ————i S NJL-H T ———
(/‘ 0 CH,CN 6 JH EtOH
1016A 10168 ©

Compound 1016B: Compound 10164 (500 mg, 1.77 mmol) was suspendad
in CH3CN (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% ag., 1 mL) and EtOH (10 mL) at rt for 2 days. It was then heated to
\-) 80 °C for 2 hr. Solvent was removed and it was dried under vacuum o 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.



WD 2006/ 019768 PCTI US2005/ 024771 148 269 ~ ~' |~ 459.19 460.1 [O~i +H *
2d(r) ~a 436.19 437.2[ MrH + Eo ~Rsoo 271 532.12 533.3[ @+H + 8 272 412.21
413.2[i WH] + C 273 441.24 442.1 [MrH + C 274 541.29 542.3[MtH* C o a 275
426.23 427.2[ MPH + C 276 358.16 359.1 [MrH + C 277 458.22 459.1 [ M+H + B
VO 2006/ 019788 PBMUSL005/ 024771 149 Proton ML fi Spect rROT/USA0MS08(TY) E

Sel ected Conmpounds I n Table 1005. Conpdlnd 262. 'H NVR (500 Hz, CD30OD) 8

8.921 (m 1 ab,é;,ﬂg@%(d, J= 86H, 1H; 82357 (s, 1 H; 8072 (m 4H;
7.622 (m 1 H, 7.545 (m 1 H; 7.476 (m 1 H; 7.369 (m | H); 4.522 (d, J
=17 Hz, 1 H); 4.510 (d, J 14.5 Hz, 1 H); 4.425 (d, J = 17 Hz, 1 H), 4.350
(d, J = 14.5 Hz, 1 H). E3amlcc 1016 NaN(CHO z O HO Br S N-LH CHON | S

NH,, HO | CCompound #_H ElORhdu2 Exact Mass | Mass Obsvd S

278 %%3 492.08 423.1[M+H]* A

279 QL% 42208 4234 [M+H1* C
280 C%% 420.9 421 1[Mi+H]" A
@
281 Cg% 434.1 435.2[M+HT* A

Proton NMR Speciral Data for Sslected Compounds in Table 1008.
Compound 278. 'H NMR (500 Hz, CD3;0D) 5 8.503 (d, J = 4.73 Hz, 1H);
7.84 (m, 2H); 7.67 (d, J = 3.8 Hz, 1H); 7.56 (dd, J = 4.4 Hz, 8.5 Hz, 1H); 7.50
(dd, J = 2.5 Hz,7.8 Hz, 1H); 7.38 (m, 1H); 7.33 (d, J = 4.1 Hz, 2H); 7.3 (m,
1H); 4.52 (d, J = 17 Hz, 1H); 4.45 (d, J = 17 Hz, 1H); 4.43 (d, J = 14.2 Hz,
1H); 4.28 (d, J = 14.2 Hz, 1H).

/ﬁ \.



1016A O 10768 1016C Conpound 10168: Conpound 10168, (500 ng, 1.77 mmol) was -~ -

suspended in CH3CN (5 nlL) followed by addition of NaN(CHO 2 (202 ng, 2.12
mol ). The reaction mxture was stirred at rt for 30 m n before warned up
to 70 C and stirred for 2 h. Solid was collected by suction filtration and
washed with acetonitrile to give 10168 (380 ng, 78% as brown solid.
Conmpound 10%8C006@aseund 1016B (380 ng, 1.38 mmol) was searoedoswizat HC
(36% aq., 1 nL) and EtCOH (10 nL) at rtisfor 2 days. It was then heated to 60
C for 2 hr. t removed and it was dried under vacuumto give 1016C
(345 g, 989 ‘.@nfﬂ@ érial was used without further purification. The

foll ow ng conpounds were prepared as described in Exanple 1016, Exanple 2
and Exanple B. WD 2006/019768 PCT/ US2005/ 024771 150 ,.Jable 1006 Conpound t!

Structure Enact Mass Hel se Ohsgd &i (niUi) 278 4% 3. 1[Rfdii]* 279 4
422.08 423. 1[H +H' C 28 0.9 42%. 1| ~ jM 281 Aﬂ4 435. 2[
| RtH * A Prot on~ Rer ] Bt '¥%5 s @

Conmpound 278. 1H RMR (500 Hz, }m(r)) . (d, JowmoiA. 7M1 7 7.84
(m 2H); 7.67 (d, Jwwa3.8 Hz MeH?HH) 7.5m7¢dd, J = 4.4 Hz, 8.5 , H, 7.50
(dd, J = 2.5 Hz,7.8 Hz, lH) 7.38 (m 1 H,; 7.33 (d, J =4.1 ngH) ;7.3
(m 1 H,; 4.52 (d, J =17 Hz, 1 H); 4.45 (d, J = 17 Hz, iH),; 4. 4364, J=14. 2Hz
o]
Aoy b s Sy
d,,,xaﬂg\ N 1) CHCHNCO | O W Gi
10166 }/\X/ P ENTST \'Q/\)Q
1017F i 10178

EIOHNH, H,O

- N~
(o =R
© 0
HN N
O=LN o Cl
M

1017H

l KCNINH,),C0,

Compound 1017C: Compound 1017A (1.5 g, 8.26 mmol) was dissolved in

dichloromethane (20 mL) and methanol (10 mL) at 0 °C. Compound 10178

(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

i mixiure 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
CHoCl; (15 mL) at 0 °C followed by addition of compound 10171 (0.5 mL, 2.04
mmol) and TMS-OTi (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.



1 H; 4.28 (d, J = 14.2 Hz, 1 H). 4 WD 2006/ 019768 PCTI US2005/ 024771 151
E2sSlr(pie 1017'. 0 10181 ,. 1 Cl1 0 TMSOOTMS O O NHz' HU Sr 1016Bo N\ Cl
TVMBOTf O\ CI 0 DIPEA CH Ot O CH3CI3 O 1017A McOH 10170 70170 NHaNH2

EtOH OC diHO NI \ C an® > | i 01 1)CHCHNCO EN N _ On H 1016G H O _ 2)
EyN P- TSCl (VO 290&™M9748CN/ ( NHa) 2003 1017F 1017E  Et CH/ NH3, PEOUSHRYOHTIU O O HN
N Ol

Compound 1017E: Compound 10178 (210 mg, 0.82 mmol) was heated in a
ssaled fube with NHz2NHz (0.2 mL, 6.2 mmel) and EiOH (2 mL) ai 60 °C
overnight. Solvent was removed and gave crude material 1097E (210 my,
89%) which was usad without further purification.

Compound 1017F: Compound 107E (210 mg, 0.62 mmol) and ethyl

isocyanate (52 upl, 0.74 mmol) were dissolved in CHClz (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 siirred at r overnight. Solvent was

i removed and the crude material was purified via sge (10%
9 NHg=MieOH/CH,Cly) to give 60 mg (25%) of compound 1017F.

Compound 1017G: Compound 1017F (80 mg, 0.15 mmol) was heated in a
sealed fube with HCI (8 mL, 4N in dioxane) at 65 °C for 48 hr. Solvent was
removed and the crude material was purified via sgc (5% NHz=MeOH/CH.Cly)
to give 35 mg (66%) of compound 1017G.

Compound 1017H: Compound 1017G (34 mg, 0.1 mmol), KCN {10 mg, 0.15

mrmol), and (NH4)2COs (30 mg, 0.3 mmol) were suspended in a mixture of

NHz*H:0 (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% NHz*MeOH/CH:Cly) to give 6 mg (15%) of compound 1017H.

The following compounds were prepared as described in Example 1017



0O N OH 1017H Conpound 1017C. Conpound 1017A (1.5 g, 8.26 nmol) was

di ssolved in dichloronethane (20 m-) and nmethanol (10 nL) at 0 C. Conpound
1017B (2.64 g, 10 mmol) and DI PEA (2.9 m., 16.5 mml) were added and the
reaction was stirred at 0 C and slowy warned up to rt overnight. The

reacti on mwaneoas t hen heated to 50 C and stirred forPCRUB00STIZ778 eact i on
m xt ure was vvashed with brine (50 nL)183The organic | ayer was dried and
concentr at ec}% gpness. The crude nmaterial was purified via PTLC (50%

Et OAc/ hexaneS) to gl ve 0.7g (29% of conpound 1017C. Conpound 10170:
Compound 1017C (200 ng, 0.68 nmmol) was stirred in CH2CI2 (15 nL) at 0 C

f0| | Ov\ed hv additi nn._nf Ccnrncund ’l 71 /n l: M ’) n/] mm]l ) ﬁnrl TI\/R f (13
L, 0.07 nn@%‘“pw F%%ct | SRuBlurkUr e g@@cﬁgﬂa@é( ctwggs Chdvet 0 5 14 (p) 6 hr
bef ore rned up to rfl and stirred pvernight. |The solvent | was renpved and

the crude nmaterial was$ pufstied vial PTLC (EtObkc) to give |0.21g (91%]| of
conpound {10170 ,_,%\D 2006/ 019768 fCT/ |US2005/ 024771 152 Conpound 1017E:
Conpound 101702 10 , 0.62 “WasditRdR ed | i Aiq[Eed]ed t ubeBw t h [NH2NH2
(0.2 m, (6.2 mml) andl EtOH" (2" nl) At 60 C oKﬁrni ght. Solfvent was renmoved
and gave |crude materi @l 1017E (210 pg, 99% ich was used w thout fjrther
purification. Conpound I0I7F. Conpound IUI7E (210 g, O.6Z mol) and et hyl

i socyanats (59 L, 0.74 mml) were dissolved in CH2CI2 (10 nL). The reaction
m xt ure wasExeim@d0%8. r oom t enperature overnight. To this mxture

)( Q
o oH
P HCUdtoxane

et |5| T meon

»—NH %NH

1018A 10188

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 collecied by suction filtration
to give 1018B (115 mg, 71%).
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Example 1019.
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was added Et3N (0.43 nL, 3.1 mmtl), DVAP (15 ng, cat.) and p-TsC (141 nmg,
0.74 mol ). The reaction was stirred at rt overnight. Solvent was renoved
and the crude nmaterial was purified via sgc (10% NH3oMeOH CH2ClI 2) to give
60 ng (25% of compound 1017F. Conpound 1017G Conpound 1017F (60 ng, 0.15
mmol) was heated in a sealed tube with HC (3 nL, 4N in dioxane) at 65 C

for 48 hr. ¥QI20UMIMs renmoved and the crude material \REI/GRANBROAIH vi a sgc
(5% NHt MeOH CH2C1 2) to give 35 ng (66% of conpound 1017G  Conpound 1017H:

Oorrpound 10@5@&0@%%%9@ 1@ pbuind Kb A 1k nt ZOfBT?JMrﬂg ?ﬁ‘a e@x’ﬂ'&é) 2038 (30

ng, 0.3 mmol) were suspended In a mxture o et hanol

(1) . The depaiibEedn mxemgis 1988 at 90 C overni ght SoI vent was renoved and
the crude nmaterial was purified via sgc (10% NH3MeOH CH2Cl 2) to give 6 ngy
(15% of conmpound 1017H. The foll ow ng conpounds were prepared as descri bed
i n Exanpl e COipowad 2@AGE0 1936HobaT/10$28054074,/0.18 mbd]) Wwabldissdied ifonpound

B EEaanpl sLITHE ML HENGATE, 30.Nok) WeersHad and (pefpasiBamNgTe - N
['>-NH 1018gad 9ibefed to 70 °C overnight. Solveni was removed and gave 1019B as a
light yellow solid (74 mg, 29%).
Compound 1012C: Compound 10128 (20 mg, 0.05 mmol) was stirred in
DMF (1 mL) and HCI (cat., 4 N in dioxane) at 120 °C overnight. Solvent was
removed and the crude material was purified via PTLC (9%
NHseMeOH/CH,Cl,) to give 8 mg (37%) of Compound 1012C.

7N
et
The following compounds were prepared as described in Example 1012,
1018 and 1019.
Table 1008
Compound # Structure Exact Mass | Mass Obsvd KI (ni)
283 339.06 340.2[M-+HT B
284 339.06 340.2[M+H]" D
285 408.14 409.2[M+HJ* A
286 366.13 367.1[M+H]* A




Compound 1018A: Conpound 1018A was synt hesized foll owi ng procedures in
Exanpl e 1012. Conpound 1018B: Conpound 1018A (180 ng, 047 mmol) was stirred
in MOH (1 m-) at rt. HCO (3 nL, 4N in dioxane) was added and the reaction
m xture was heated to 70 C overni ght. Solvent was evaporated. The crude

mat eri al WO 20@l0e9T681p i n water and the solid was col | eciordisbyossricti on
filtration to give 1018B (115 ng, 71584. Exanple 1019. o~ OWH \\--' HZN
HN HN O HCI/EtOH DMF/HCI N/ OCH3 Ol / NOCHa N/ OCCHa HOH O NH O

-NHO HN ~NH O 0 1019B 10190, 1019A WO 2006/ 019765 PCT/ US2(005/ 024771 154
Conmpound 10191: Conppund 1, was synt hesi zed| fol | om ng pracedures
described i n2Bkanpl e 10121, 394.93 395.2[M+H]* g
I
Example 1020.
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Compound 11020&: Compound 1020A was synthesized following the

© 1020B

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 ri 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
W,
Compound # Structure Iiﬂxact Mass Obsvd Ki (nM)
ass
ot
H
288 %ﬁmﬂ +
487.24 488.3[M+H] B

e
D—C“:
289 %i 387.19 388.1[M+HJ* Y




Compound 10190: Conpound 1019A (74 ng, 0.18 mmol) was dissolved in EtCH (2
m-) and HC (0.4 nL, ag. 36% was added and the reaction m xture was
heated to 70 C overni ght. Sol vent was renoved and gave 1019B as a i ght
yellow solid (74 ng, 99% . Conpound 10190: Conpound 10190 (20 ng, 0.05 mmol)
was stirreWO2q06/mA®8 (1 m-) and HCl (cat., 4 N in di oxa{&URISN2T7C

overni ght. Solvent was renoved and tIf¢ crude material was purified via PTLC
(9% NH30MeOH/ CH2CI2) to give 8 ng (37% of Conpound 10190. The foll owi ng
conpounds_were prepared as described in Exanple 1012, 1018 and 1019. Table

1008 Conpound # Strdcture s Mass Cbsvd I1Cl (nM 283 339. 06
340.2[ M+H + B 284 339 06 4 2[MH—|]+ D 285 408.14 4092 MrH + A 286 0~

M- 366.|13 36220 [ M+ 2006/ 01p7 P /LSZ /&ﬁﬁé@l 155 84 ~'

394.93 3~ a. 2[i ~+CB|}* | e 10RO. HGl naane NH INH

294 % 40121 | 402.2[M+HT C

» 202 ﬁ 50128 | 502.3[MeH]" B

233 401.21 | 402.1[M+H] B

Example 1021
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N OCH, N OOH, HO- HHJ O NH NH /1/- 10206 1020A Compound 1020A: Conpound
1020A was synthesized following the procedures described in Exanple 22.
Conmpound 1020B: Conpound 1020A (855 ng, 1.86 mml) was stirred in MOH (10
m.) and HCl (10 mL, 4N in dioxane) at rt for 2 hr. Solvent was renoved and

the materigwlh Wasoishesed to give 1020B (735 ng, 99% . Thed;Qldeuslon@7€onpounds
were prepared as described in Exanpl gs22 and Exanpl e 1020 Tabl e 1009

Compound # Structure Exact Mass Cbsvd Ki (nM Mass 288 487.24 488. 3[ MtH| *
B 0.0 289 ¥8p. 119 388.1 [ MrH * C WD 2006/ 019768 PCTI US2005/ 024771 156 2210

S01. 26 502, 3Tl APsMp: Besjiyoenndis) B Py egrimh"Eha Zonborie =G ©

meihylphenol (10214) (15.0 g, 105 mmol) were added to a flask. Maethyl
jodide (17.92 g, 126 mmol) was added dropwise via addition funnel. The
reaction mixiure was stirred overnight ai room temperaiure. The reaction
mixiure was diluted with EtOAc, washed with waisr and bring, and dried with
Na,S0Q,. The resulting maferial was filiered, and conceniraled fo dryness.
The crude product was purified via flash sgc using 1:4 EtOAc:hexanes as the
mobile phase 1o give 15.93 g of 10218.

Step 2

(J A flask containing AICl; (2.55 g, 19.1 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 CHxCl, was added dropwise.
The reaction mixture was stirred for 1 h at -30 °C, then allowed to warm to rt
and stirred overnight at rt. The reaction mixture was poured into a mixture of
ice and ElOAc. The organic layer was washed with water, saturated aq
NaHCOs, and water, then dried with Na,SO,, 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 resuiting 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 mixiure was heated at 40 °C for 2 h.
NaHSQ; (55 g) was added. The reaction mixture was stirred for 1 h. The
resulting material was diluted with 10% ag NaOH and exiracted 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 NaxSO,,
fitered, and concentrated to dryness o give 12,31 g of 1021D.



Exanple 1021 O C Step 11 1 C Step 221 G OHGOG i e 1021A 1021B 1021C 1
Step 3 Op .01 Cl Step 4 HOClI 1021E 1021D WD 2006/ 019768

PCT/ US2005/ 024771 157 Step 1 OW ( 100 nmL), cesium carbonate (41.13 g, 126
mol ), and 2-chl oro-5- nethyl phenol (1021A) (15.0 g, 105 nmol) were added to

a fl ask. I\/%B%WOP%Q de (17.92 g, 126 mtl) was added di,egms?ogsfyh%addition

funnel. The reaction m xture was sti gﬁed overni ght at roomtenperature. The
reaction mxture was diluted with Et OAc, washed with water and brine, and
dried with Na2SO4. The resulting material was filtered, and concentrated to
dryness. ngepgrude product was purified via flash sgc using 1:4

Et CAc: hexan é the nobile phase to give 15.93 g of 10218. Step 2 A flask

cont ai ni ng AMF 316 2nER Comasuritl oR1R,(0H0dg LRG0 thoh] apd ﬁgcﬁogrg@.u)i \as
placed in a -30 C cold bath. A solution o 38 mol) and

acetyl chl oP¥emroelysvese agdsdipd jlagh et ﬁgé@@?@%&g‘,\gs%gmﬁw Waspwi se.
The reacti pﬁd%ét&foﬁs > Sirhb! ?éjdciiiﬁﬁ hidud! wa30 sthreliNBlemidnevad ééﬁnwar mto

rt and stirred ove nigt at rt. e reaction mxture was “poured Into a
m xture of temperature. The reaction mixure was concenirated to dryness to give 0.52

g of 1021E.

The following compounds were prepared as described in step 1 in Example

14 and Example 1021.
P Table 1010
Compound # Exact Mass
Struciure Hiass Obsvd K1 (nivi)
? o
HN
206 o) ’Q:_}on 403.07 et A
OCH, [M=H]
F
? o
HN
297 AN 390.2
O H Ci 389.06 [M+H]* A
OH
E
o 208 pe 6‘ ° 40307 | o n/a
- K,

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.



ice and Et OAc. The organic | ayer was washed with water, saturated aq

NaHCO3, and water, then dried with Na2SO4, and concentrated to dryness to
give 1.18 g of Conmpound 1021 C. Step 3 Sodi um hydroxide (58 g, 1.45 nol) was
di ssolved in water (260 nL) and the flask was cooled in an ice-water bath.
Bromi ne (19WR3M0KRS7idded dropwise to the flask with stPEVISRHOSOREELr eacti on
m xture was stirred for 0.5 h after th¥® addition was conplete. The

resul ting sopai.qpiyas added dropwise to an ice- water cooled flask

cont ai ni ng Cbnpouna 1021C (18.5 g, 93.1 mmoi ). After the addition was
conplete, the reaction mxture was allowed to warmto rt and left stirring
over ni ght. Fee—reactitonmxtture—was—jeated—at Cfor 2 h. NaHSG (55 @)
was added. %W’%@ﬁ@%n m Stwceunsas St K el 0:’?1 h. The resulting material
was di | ut ed—wi-t-h-10%-ag-NaOH-and-extiracted-w-t-h{Et OAc to renove starting
material . The aqueous |pyer,_was adjusted to pH 1 and extracted with
addi ti onal |Et QA 1iThe oy gafic | ayer was dried WMfth Na2SO4, filtered, and
concentrated to dryness|to give 12.31 gof.48021 D. WD 2006/ 019768

PCTI US2005/{024771 158 | Ste (10 m.), Cofrpound 10211t3 (0.50 g, 2.49
mml ), and |[K2C33 (0.41 g, =06 mmol])) were added to a flask. Methyl iodide
(0.42 g, 2.96 mmdl) was| added dropw se. The reaction mxture was stirred
over ni ght ajt roo.gastenppratfgre. The Jreaction m xture was concentrated to

dryness to |{give 2 g of 21 E. fhe f o4l owi ng conpounds were prepared as
described ijn step 1 in [Exa 4 and Exanple [021.
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C Tabl e 1010 Compound # Structure Exact Mass lii (nM Mass Obsvd HN O 296
403.07 [404.2 A ocH, 0 HN 297 ol"H N a 389.06 390.2* A [MH OH 404.1
298 403.07 [MtH n/a Proton NMR Spectral Data for Sel ected Conpounds in
Tabl e 1010. Conmpound 296. 'H NMR (500 Hz, DMSO-d5) 63.93 (s, 3H), 4.00 (d,
J = 14 Hz, WD20§6/0127689 (d, J = 14 Hz, 1 H), 4.23 (d, J =PCIGURPSN24T1 4. 34
(d, J =18 Hz, 1 H), 7.24-7.34 (m 2HP® 7.42 (s, 1 H, 7.62-7.73 (m 3H),
8.92 (s, 1 H 1695 (s jﬁ SpecifiT-TACE Thhi bitory activity (Ki

val ues) of Bone represent &rive conppunds of the present invention are set
forth bel ow V\D% 06/ 01P768 {P 520p51024771 159 Tthira 1011 Conpound
Struie3urs Ki (n 111 O.k

. .05
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Ay
296 O%ﬁ ‘b-cl 1.01
OCH,
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232 1.0

233 ngii}:@ﬁ 2.35
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278 P )

ol

T
( ;
o

139 28
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120 d 213 0.8 181 3.17 DD 262 4.91 198 'N1.29 DD 143 1.87 0 0 219 D
2.4 WD 2006/ 019768 PCT/ US2005/ 024771 160 155P 1.05 OA~ HM N 295 o~H _ C
1.01 H x 123 9.2 F 232 1.0 x 233 2.35

WO 2006/019768 PCT/US2005/024771
161

, 23
239 oA N@\ 0.17

S}:}/@M 3.00

It will be appreciated by those skilled in the art that changes could be
made to the embodiments described above without depariing from the broad
inventive concept thereof. It is undersiooed, therefore, that this invention is not

(\/ limited to the particular embodiments disclosed, bui it is intended to cover
modifications that are within the spirit and scope of the invention, as defined
by the appended claims.
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t hat changes coul d be

departing
therefore
di scl @sed

spirit and scope of the invention,

139 2.8 r 25 0.43 \tl 203 0.23 WD 2006/ 019768 PCT/ US2005/ 024771

uLl 3.00 0O It will be appreciated by those skilled in the art

made to the enbodi nents descri bed above w t hout

fromthe broad inventive concept thereof. It is understood,

WQLJ&?(}/(IH%%%S invention is not Ilimted to the fm@g‘%@%&"f

I's intended to cov nodi fi cati ons

nbodi nment s
hin the

as defined by the appended clains. WO

2006/ 0197 6BHEEBRISZDOMEOQUAIRL: 162 THEREFORE, WE CLAIM 1. A conpound
represented by Formula (1): VDUO -\ i T RAN~ X O 2\

1. A compound representad by Formula (1):

Vel o]
T R
N 4
RN XN
=0 zZo, ,
()

o,
H
or a pharmacsutically acceptable sali, solvaie or isomer thereof, wherein;

X is -C(R)z- or -N(RY)-;

T is selected from the group consisting of H (with U and V being
absent), alkyl, alkenyl, aryl, haieroaryl, heterocyclyl, cycloalkyl, alkylaryl, and
arylalkyl, said aryl, heieroaryl, heterocyclyl, cycloalkyl, alkylaryl and arylalkyl
being opticnally fused with one or mors moieties selected from the group
consisting of aryl, heteroaryl, heterocyclyl, cycloalkyl, alkylaryl and arylaiky!,
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; "

* Uis absentor present, and if present U is selected from the group
consisting of a covalent bond, -N(R")-, -N(R)C(RY-, -NRHC(0)-, -O-,
N(RY)S(0)z-, -NRICONRY-, and -NRHC(S)NRY)-;

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 opticnally
fused with one or more moieties selected from the group consisting of aryl,
heteroaryl, heterocyclyl, cycloalkyl, alkylaryl and arylatkyl, 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'° moisties below;



O-H RZ (1) or a pharmaceutically acceptable salt, solvate or isoner thereof,
wherein: Xis -C(R4)2- or -N(R4)-; T is selected fromthe group consisting
of H(with Uand V being absent), alkyl, alkenyl, aryl, heteroaryl,

het erocycl yl, cycl oal kyl, alkylaryl, and arylalkyl, said aryl, heteroaryl,
het erocycl yl , W/¥pgeIdtegl , al kyl aryl and aryl al kyl bei ng oPET/USREPI24TUsed
with one or nore noieties selected fromike group consisting of aryl,

het er oaryl, het eroc\ygjsl%@ n{:éicé%%ghylanquﬁg%@{ﬁg is%%%??%c}'*ratlnktﬁia CH.m\ﬂperei n each

of any of the af or ene one er oar

heterocycl yl, p'ﬁ‘!b coRblent Bbﬁdi ﬁcm%w aldey @gpﬁﬁf)f N(R%Géa;

unsubstltuted or I on IIy | ndependent | substltut
noi eti es whi ch'NiBn) @éN(FTflé' s%@zNF Rt NG S O) e 2t R1 6CHR)- et3(Oeiang

i ndependent | y ﬁbﬁct ed from the group of RLO noieties below, Uis absent or
present, and i ®sent Uis selected fromthe group consisting of a

coval ent bond, - N( R )s-abseh S)re6e) and If MMQI@b@l@G&@}from-thé Bioup( O 2-,
-N(R4) C( O N( R4) and -N(R4) C(S) N(R4) - is abgent or H&gsent and if

present Vis s@lrtsctﬁiiégoifﬂ@wm@et Olmﬂﬂlp-(cb%%h-sthf(l@) O‘FC(Q)N& )-,aMR)C@)-er oar yI |

2;2?22%;: ?ll anrl\ﬁﬁg)@bﬂgﬁ %@P@ )l;léil\l%ﬁﬁé "I" hﬁ@é m%’m or nore

noi eties sele sz.-r omt he group consisting of aryI het er oar yl ,
het er ocycl yl, cycl oal k I, al kylaryl and aryl al kyl, mherein each of any of
the aforementioned hiSk o3 saryl, heteroaryl, heterocyclyl and cycloal kyl is

:13?:??2';a}fﬂh°£aﬁﬂ%b‘s?%§%c§eaﬁ89r§ﬁﬁ%§?%'%oa%%?ﬁébhﬁk%éﬁ%bé\eéé‘@éf%@f our o
i ndependent | y fagiregik@dariyt, erstdrband) hetwroofcyR1Akyiane tdlashdietaanyl /@ 2006/ 019768

PCT/ 0051024771
U arylalkyt, 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, S or O, then R' is not halogen;

R2 is selected from the group consisting of H, —~OR?*, halogen, alkyl,
fluoroalkyl, aryl, heteroaryl, heterocyclyi, alkylaryl, alkylheteroaryl and
arylalkyl, wherein each of the alkyl, fluoroalkyl, aryl, heteroaryl, heterocyciyl,
alkylaryl, alkylheteroaryl and arylalkyl groups of R’ is unsubstituted or

o~ 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 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(R")z, -S(O)-,
-S(0)z~, "N(Rd)S(O)z‘, -S(0)aN(RY-, -Offlucroalkyl), halogen, alkyl, fluoroalkyi,
aryl, heteroaryl, heterocyclyl, cycioalkyl, alkylaryl and arylalkyl, wherein each
of the alkyi, flucroalkyl, aryl, heteroaryl, heterocyclyl, cycloalkyl, alkylaryl and

arylalky! groups of R' is unsubstituted or optionally independently subsiituted



163 Y is absent or present, and if present Y is selected fromthe group
consisting of a covalent bond, -(C(R4)2),,-, -N(R4)-, -C(ONR4) -,
-N(R4)C(O -, -NRA)CONR4)-, -S(O2N(R4)-, -N(R4)-S5(0O2, -O,-S, -C(O-
-S(0)-, and -S(0)2-; Z is absent or present, and if present Z is selected
fromthe groupOWorEP®8i ng of a coval ent bond, -(C(R4)2)n PCL/BRAEEH/0R4771
-C(ONR4)-, -N(R4)C(O - -N(R4)C(0)N(R4§ -S(O 2N(R4) -, -N(R4)-5(0)2-,
-0-,-S-, C(O) ) e fromthe
group consi st |‘%h gﬁ‘é@fﬁuﬁ "}?l%%e"ﬁ-' el ?%ﬁ ?e %h%? @}eggdwe??ﬁﬁég&} R

het er oaryl , hahemc!ymhgImd@lehyjem%@elefaeﬂ“;'A'bh"eiﬂwrgram;ybf Ezﬁ‘hﬂommw aem,, wher ei n
each of the al kyl, fdyuoroal kyl , ary heteroaryl, heterocyclyl, alkylaryl,

al kyi het eroaryl -~ andR ais/seiewpi f@ﬂbﬁ\%"@ﬂp mn$'%1'ﬂﬂ*@fd'!%%@mﬁéﬁ’l Sworaghedional 1y

i ndependent | y stituted with one to four R20 noi eties which can be the
sanme or differen each R20 noi ety being i ndependently selected from the
group of e noietie Mh%‘g | rpgent and Y is
N, Sor O, then qu?s%n%’éﬁévzﬁgﬁlmgb%bg@sléé@%% frorfe?(!t ﬁ'ﬁ‘ygra@ﬁp consi sting
of H, -OR4, halusgesikylal kyI fI uoroal kyl, aryl, heteroaryl, heterocyclyl,

| kyl |, al kyih I h | kyl,
?I ugr g;%/kyl ? a?”yl Et (ra'?gr-%' r‘%%%@td%f}g:% b“‘)ﬁé?%ﬁﬁ’%‘g@@ﬁ‘e?iﬁ yfhgt e%loaryl and
aryl al kyl gromere@iso%n S unsubstituted or optionally independently

substituted with one to four R2 noieties which can be the sane or,
different, each R20 noihet gorpoung mfrmmp'ehwhatamsea&@ﬁeﬂarwéﬂs +GR Q;;H)up of

R20 noi etles bel ow, with the proviso thag, when Is present and Z is N, S
or 0, then RR Y# aloRenk 4 i§tipent or present; R is selected from the group consisting of

N H, halogen and alkyl; and if Z is present Z is -O-,

.

4. The compeund of claim 1 wherein T is alkyl or aryl; X is

—C(Fl4)2-; Y is absent; Z is absent or present, and if present Z is -O-; and R'is
selected from the group consisting of alkylaryl and alkylheleroaryl.

5. The compound of claim 1 whersin T is alkyl or aryl; X is -N(R4)-; 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 ~CHa- or -N(H4)-,
7. The compound of claim 6 wherein X is ~CHa-.

8. The compound of claim 6 wherein X is -N(R)-

9. The compound of claim 8 wherein Fl4 is H.
. 10. The compound of claim 1 wherein T is alkyl.

11. The compound of claim 10 wherein T is —CHa.

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(R)-, -N(RC(O)-, and -N(R")S(O).-.



each R4 is the sane or different and is independently selected fromthe
group consisting of Hand alkyl; RLO is selected fromthe group consisting
of -OR4, -N(R4)2, -S(0)-, -S(0)2-,-N(R4)S(0O2-, -S(O 2N(R4) -,

-Q(fluoroal kyl), hal ogen, alkyl, fluoroal kyl, aryl, heteroaryl,

het erocycl yl , W88 7k%/ | , al kyl aryl and aryl al kyl, wher ei PCIAER0546247The

al kyl, fluoroal kyl, aryl, heteroaryl, héd¢®erocyclyl, cycloal kyl, alkylaryl

and aryl al kyl groups W j ; Opt A Ynhddependent | y
Subst | t Ut ed WD 20067 01976 S201 R R ‘%Cﬁ;agér?_gﬁ?g@“f our R30
noi eti es which can 1ge THecdEABBUR ofdidifreTeeRhercffbins B[R )noi ety bei ng

I ndependently selected fromthe group of R30 noieties pelow, R20 is

sel ected fromthe di2olhecenmpatnichgl adimhtd whersin Bl ikyN(R HC(Oyroal kyl ; and R30

2> e cbmpound ot 2 SR ERrRRREHMa (PR s sbSket ol bilp °5 T
. The conpound o [ &l , . 3. The
conpound of C'c@n@sﬁng\feﬁé%mereﬂoarﬂlH@:éroeyclﬂrawﬁ:cygldaﬂ<w,@afa4&%t,;hetéfo%,@nabsent:

Z |s absent or present; s sel'ected fromthe group consisting of \
hal ogen and alhgierocyeld, and zyelaalisylding optianglly tusedavithmere sompsrm@igdiescl ai m 1

wherein T is ; | Sa Gl —insl Yind epLs | sent or
present, and %é%cﬁ%cggﬁﬁtéélgg&%éonsg‘ﬁgﬁ@é alng’ héé%{oza?ﬁéﬁéﬁ%r%c B’hgj group

Svﬁnm sti $g_ of clzyEIolp_I!@r,Whm]aq @c_hwﬂaﬁlyai sagl;del, ﬁete?ﬁbmylchmmlybanal aimi1
present: Re. i SvebPUS] sdnbubafiled nantiphalydrersnddy Subst el oRnome ol 1y
and if Zis priggent® hoiefies hich can be the same or different, each R'® moiety being
independently selected from the group of R'® moieties.

\/’h\\
R 21. The compound of claim 1 wherein Y is selected from the group

consisting of a covalent bond, «(C(R*)g)s-, -C(O)- and -O-,
22. The compound of claim 21 wherein Y is —O-.
23. The compound of claim 21 whersin Y is ~(C(R*)o)u-»
24. The compound of claim 21 wherein Y is —C(O)-.
25. The compound of claim 21 wherein Y is a covalent bond.
26. The compound of claim 1 wherein R! is selected from the group
consisting of —~OR*, H, alkyl, fluoroalkyl, alkylaryl, halogen, and heteroaryl.
27. The compound of claim 26 wherein R is H.
28. The compound of claim 26 whersin R is alkylaryl.
29. The compound of claim 26 wherein R’ is alkyl.
{0 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=CCHa.
34. The compound of claim 32 wherein R* is ~CHzC=CCH,OH.

35. The compound of claim 32 wherein R* is —CHy—<],
36. The compound of ciaim 29 wherein said aikyl is —=CHs.
37. The compound of claim 29 wherein said alkyl is ~CHzCHs.



6. The conpound of claiml1l wherein Xis -CH2- or -N(R4) 7. The conpound of
claim6 wherein Xis -CH2-. 8. The conpound of claim®6 wherein Xis -N(R4)-.
‘9. The conpound of claim8 wherein R4 is H 10. The conpound of claim1
'{wherei n Tis alkyl. 11. The conpound of claim 10 wherein T is -CH3. 12. The
‘conpound of cweaizmebissberein T is aryl and said aryl is uCIBSesA4Ed or
coptionally independently substituted w fiff one to five RIO noieties which
can be the sane or gjff n | et ! in 4 ect ed
‘fromthe group of 0 rrﬁ_irhét {;%rgﬁgqlg:i %}f%éé@o?}pggng%lgg’cva%ﬁnaﬁgq&ﬁéeé é?’g@q 1is
‘hal ogen. 14. The conpound/ofx é !12 wherein R10 is heteroaryl. 15. The

conpound of Cltaf?@ﬂméiﬁfdaﬁﬁre | & agntl B 16 sclbbRICRHIMAHE Groiip @bﬁéigﬂirﬂgR
lwherein U selected fromthe group consisting of a coval ent bond, -N(CR4)-,

-N(R4) C(O) -, afd, ONBH) SORHRC=COPL.2006H0397 681, 66T L0RA90519240M—E5 I T. The
conpound of claim16 wherein Uis a coval ent bon(_fl. 18" The conpound of
claim 16 wherein U3% - THeRpeompognd Dhelaionjowheradt Tolldi mndeY viieereitakan | s
-N(R4)C(O-. 20. The compound ef claim 1l wherein V is selected fromthe
‘group consisting of aryl , er/aryl , heterocyclyl and cycloal kyl, said
aryl, heteroarighsthePRiref @CYet YW and FYislserckad o8] e RBLp @BAsiking BFFd Wi th
one or nore noieties selected fromthe group consisting of ar?/I .
‘heteroaryl, hE(QI?O‘PEA‘@CHFCEQCH%YQDGPHL@%@CI-MOFE epTHAaRgof O& | said aryl,

‘heteroaryl, heterocyclyl and “cycloal kyl 1's unsubstituted or optionally
‘i ndependent | y subst‘%lot ut drewsernpeund ©b claim 1 wherein T, U, and V when taken
* O
4
[ﬂ\! together fom  § and R’ is selected from the group consisting of F,
B —0CH,<]
i Cl, OH, -OCH.C=CCHz —OCHC=CCH,0OH, ~OCHj, and 2N,
| 41, The compound of claim 1 wherein T, U, and V when taken
| together
Cl
\ N
form OH and R’ is selected from the group consisting of F, Ci, OH,
—OCH,C=CCHs, ~OCH,C=CCHzOH, ~OCHs, and —OCH<],
42, The compound of claim 1 wherein T, U, and V when taken
_Q—F 1. . g
together form and R’ is selected from the group consisting of F,
O Cl, OH, ~OCH;G=GCHs, ~OCH,C=CCH,OH, ~OCH, and ~OCHz <],

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 —0CH,<,
44, The compound of claim 1 wherein T, U, and V when iaken

2
together form /©fNj and R? is selected from the group consisting of F,

Cl, OH, ~OCH,C=CCHs, —OCHzC=CCH,OH, ~OCHj, and —0CH;<,



four RO0 noieties which can be the sanme or different, each RLO noiety being
I ndependently selected fromthe group of RO0 nvieties. 21. The conpound of
claiml1 wherein Y is selected fromthe group consisting of a coval ent bond,
-((R4)2)n-, -C(O- and -0-. 22. The conpound of claim2l wherein Y is -0-.
23. The corrpowoéﬁmlé?ﬁﬁl m 21 wherein Y is -(C(R4)2)p-. 24eCTHERMEHRFGUND of
claim?21 wherein Yis -C(O-. 25. The cofpound of clal m 21 wherein Y is a

coval ent bond. 26. Thg&dfmﬁﬁlf)régr‘%guﬁd %kraa]m\gr Pﬁ S af I\geq,g, {hQm the

group consisting of , fluoro ary ogen, and
heteroaryl. 27. The corrpound,,ﬁal m 26 V\,herel NR is H 28 The conpound

R (s ek 5o, e tna bor 21 a1 TSR P FRRLE g sBigRg e
Toe comens o chebm 2Beshet oot chebshbp, off, dfie oomedha of ol aim

- CH2C=CCH3. 34. The dénpolinel compevad wf SRimhk vdieneiRdT,i ¥, agiPCvter2ERen 35.
The conpound of 32 wherein R4 is -CH2 < 36. The conpound of claim 29
wherein said al ky |s - CH3. 37. The conpound of claim29 wherein said al kyl

s -CH2CH3. WD 2006/0 765 PCT/ US2005/ 024771 166 38. The conmpound of claim

1 wherein T, U, and V taken together formf %and R is selected from
t he group consisting , ad, OH -0CH2C=CCH31- OCH2C- CCH20OH, -OCH3, and
-CH2- a form OH and R? is selected from the group consisting of F, Cl, OH,

~OCHC=CCHs, ~OCH,C=CCH,0H, ~OCHs, and —OCH2<,
C 47. The compound of claim 1 wherein T, U, and V when taken
together form —Q-F and R? is selected from the group consisting of F,
Cl, OH, ~OCH2C=CCHs ~OCH,C=CCH,0H, ~OCHs, and —OCH><{],

48, The compound of claim 30 wherein said fluoroalky! is ~CH.CFs.

49.  The compound of claim 31 wherein said halogen is selected
from the group consisting of —Br, -Cl and -F.

50. The compound of claim 32 wherein R* is -CHa.

51. The compound of claim 29 wherein said alkyl is substituted with
one to four R?° moleties 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 aryl.

53. The compound of claim 1 wherein Z is selected from the group

o consisting of a covalent bond, -N(R4)-, ~C(RYa)-, -C(0)- 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(R*)-.
57. The compound of claim 53 wherein Z is -C(Q)-.
58, The compound of claim 53 wherein R'is alkyl.
59. The compound of ciaim 58 wherein said alkyl is ~CHj.
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39. The conpound of claim1 wherein T, U, and V when taken together formN
and R is selected fromthe group consisting of F, O,

OH, - OCH2C- CCH3, - OCH2C=CCH2(OH, -0OCH3, and-OCH2-Q 40. The compound of claim 1
wherein T, U, and V when taken H~ together form~S 1 and R is selected
fromthe groupCcpEi8Bng of F, C, OH -OCH2C CCH3, - OCHAHAGRPIBORY77L OCH3,
and -' OCH2-Q 41. The conpound of clai m 116herein T, U, and V when taken

together  \ INform and ' t fode re | sting of F,
C, OH OCH2C=CCHS, - 2@0@%8@?%’5&?‘ ‘gﬁﬁ-gﬂ?ﬁ%’@ ST g@%‘g@gﬁﬁﬁbtﬂ% of
claim 1l wherein Toroup comgistivigwh PR, akdnegen.cdel. geroaiyneRyland iRlodes, sed ect ed
fromthe group cqﬁé@t&l' ng of F, d, OH -OCH2C=CCH3, - OCH2C=CCH20OH, - OCH3,
and -"OCH2-Q 43. e canpound of claim1l wherein T, U_and V when taken
together form CQ/ and &% is Jhkeompdurd ofvlaimeriargindris hgdrogen. of F, O,

OH, - OCH2C- CCH31- OCH2 Gy CCH2 Sﬁ‘ﬁg = Yy npound of claim
1 wherein T, U, and V%\-%hen ?ji'?&? lf%%%%r orrﬁr%%dg%%s sel ected from
the group consisting @B.F, Ghe cGrpou@BhI0@0BIRDERNREs GRWRAH, - OCH3, and

/0Cr2-Q WD 20061019765 PCT/ 82008, 0741 L85 iercih I S RUGSHRG, O o1 1 m |

wherein T, U, and V wheh tak

65. The compound of claim 64 wherein said fluoroalkyl is ~
..CHyCF3.

66. The compound of claim 60 whersin R? is halogen.

67. The compound of claim 66 wherein sald halogen is selected
. from the group consisting of —Br, -Cl and -F.
o/ ' 68, The compound of claim 80 wherein R? is heteroaryl.

89. The compound of ¢laim 60 wherein R? is -CHs.

70. The compound of claim 60 wherein R? is -CH,C=CCHs.

74. The compound of claim 60 wherein R* is ~<CHC=CCH,0H.

72. The compound of claim 80 wherein R* is —CH—<],

73. The compound of claim 60 wherein said alkyl is —CHa.

74. A compound exhibiting inhibitory activity of a tumor necrosis

factor-alpha-converting enzyme (TACE), tumor necrosis factor-alpha (TNF-a),
matrix metalloproteinases (MMPs), a disintegrin and metalloproteases
{ADAMS) or any combination thereof, inciuding enantiomers, sterecisomers
and tautomers of said compound, and pharmaceutically acceptable saits or

P solvates of said compound, said compound being selected from the
compounds of structures listed below:
Compound Structures
#
1

3 0.
0
N
o 4]

o)
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together formS and R2 is selected fromthe group consisting of F,

a, OoH

- OCH2C=CCH3, - OCH2C=CCH20OH, - OCH3, and - OCH2< 46. The conpound of claim|

wherein T, U, and V when taken
fromthe group consisting of F, O, OH,

and ~ OCH2<.

together -!X INformOH and R2 is sel ected
- OCH2C=CCH3, - OCH2C=CCH20OH, - OCH3,
4W0 Mheoiespound of claim 1l wherein T, U and RCTbE0NGKEN

together formF and R2 is selected fromltﬁhe group consisting of F,

a, OoH

- OCH2C=CCH3, - CCHZc—¢ceH2-tH—cH3—afrd— 2-Q 48. The conpound of claim 30
wherein said fludroal Kyl i$ -CH2GF3. 049. The conpound of claim 31 wherein
said hal ogen is del ect’ed from}}_mdﬁp tconsisting of -Br, -C and -F, 50.
The conmpound of dl aim 32 whe‘fm): -CH3. 51. The conpound of claim 29
wherein said al kyl is subst d with ome to four e noieties which can be
the same or diffdrent, each R20 noi ety being i ndependently selected from
the group of e leties. 52. The corrpoundtof claimb51 wherein R20 is aryl.
53. The conpound jof clai m I} whewmein Z is sel ected fromthe group consisting
of a covalent bond, -N(R)-,| - [ 1C(O- and -0-. 64. The conpound of
claim53 wherein|Z is -0-. |55, ¢ rrpowhd of claimb53 wherein Zis a
coval ent bond. §6. The corerou d of claim|53 wherein Zis -N(R4)-. 57. The
conpound of clain HA—LZ A4-s—C(O—~—— 58. The conpound of claimb53
wherein R4 is al Kyl . 559. THe c rrpoundd{,of ¢l ai m 58 wherein said alkyl is
- CH3. ~°

KMVW
9 5 m
M
JsSaas
o Q
7 !
H
LLg
8 &0
HC
OJ:‘Q o~
9 ’%
TN
; o
Ry o o
1 ) t@\ﬂ
12 3
HE o~y
LT
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of

al kyl ,

f

| uor oal kyl ,

cl ai m 60 wher &Y}29860398685| ky| . 63. The co

al kyl aryl,

64. The conpound of clai m 60!
conmpound of claim64 wherein said fluoroal kyl

al kyl aryl,

of claim60 whergm RZ™TS fial 0gen

hal ogen i s sel ect

ed

conpound of cl ai m 60

wherein R4 is -CH3. 70. Th

71. The conpound
of claim60 wher

om t
er ei

o/7. Th

he gr

I g

p consis$ting of

énﬂ?ﬂkﬁig@%ﬁr oaryl .
> cPnpotnd of* cl

of cl ai m 0° wher ei n FK*Z?

in R4 js

sai d al kyl
necrosis factor-
(TNF-a), matrix

nmet al | opr ot eases
stereoi soners an
acceptabl e salts

(

-
K\‘/\

d taut ormers .df <sai
or -
He o}
5 J{‘N\»W
1 o‘ffaNN):D N
16
17
18
.
F
19 {‘%0
@ [ ]
N cl
0“34 o]
20 OMe
o §:(§ §
|‘?|:l. 'r/N
0 0
Enantiomer A
21 OMe
mYn§:§E§:§
HN
0 o
Enantiomer B

| SAJEP WD 2006/ 019768 PCT/ US2005/ 024771 168 60.
The conpound of claimb53 wherein R2 is selected fromthe
- OR4, hydrogen,
61. The conpound of claim60 wherein R2 i s hydrogen.

group consi sting
hal ogen, and heteroaryl.
62. The conpound of
ound of cl ai m 60PGHERFIARY 1| S
erein R2 is fluoroal kyl. 65. The
is - .CH2CF3. 66. The conpound
conpound of claim66 wherein said
-Sr, -d and -F. 66, The
Be. The conpound of cl aim&60
aim 60 wherein R4 is - CH2C=CCH3.
-CH2C=CCH20OH. 72. The conpound

CH---Q 73._ The conmpound of claim60 wherein

is -CH3. 74. A ¢o ﬁEund exhi bifing inhibitory activity of a tunor

al ph#d conVerting enzyne
met al | opr ¢t ei
( ADAMB)

TACE), tunor necrosis factor-al pha

ﬁ}s s (MWs), a disintegrin and
y¢di natilon thereof, Including enantiomners,

d¥pound, and pharnaceutical |y
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sol vat es of said conpound, said conpound being selected fromthe conpounds
of structures listed below Conpound Structures 1 NI ~ 2 0 o RECTIFIED
SHEET (RULE 91) | SAIEP WD 2006/ 019768 PCT/ US2005/ 024771 169 0 0 0 ,, A0 ,

4 1o~ J6 Vat 8 o N .ay D11 DM 12 ~* N f F RECTIFIED SHEET (RULE
91) | SAIEP WD 2006/ 019768 PCTI US2005/ 024771

WO 2006/019768 PCT/US2005/024771
171
22
23
24
Enantiomer A
25
F
ol g r Q a
,_E oy e N
[
Enantiomer B
26
Br
(=]
N Nm\o.mﬁ
tﬁ“Lo
27 [
F
AT @ S
C sl
0P, Ao ot
28 =
g’,‘u
[w]
to B!
N ot
_GJ'N o
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170 13 N c d
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B RECTI FI ED SHEET ( RULE 91)

IN N |

PCT/ US2005/ 024771 171 22 F

WO 2006/019768
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(RULE 91) | SAIEP WD 2006/ 019768 PCTI US2005/ 024771 178 144 145 146 147
148 149 150 151 152 153 154

WO 2006/019768 PCT/US2005/024771

179
155 .
o
158 %

157 i
ey
K3
OO
Ve 158
S .
Eaness
159 ,.‘.5/
[+]
HN-Y" N F
o -}
160 (>
N__S
Q
HN-
=y o
161 Cy
N
OAM%;F
162 Cr
N

163

164 A
.,

RECTIFIED SHEET (RULE 91) ISA/EP
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297 O HN N OH 298 ww o0i Yp ~a 75. The conpound of claim 74,

wherein said conpound is selected fromthe conpounds of structures |isted
bel ow. RECTI FI ED SHEET (RULE 91) | SNEP WD 2006/ 019768 PCT/ US2005/ 024771 195
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from the compounds of siructures listed below:
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Crohn's disease. 89. The use of a conpound of Caim1l1 in the manufacture of
a nmedicanment for the treatnent of a condition or disease associated with
psoriasis. 90. The use of a conpound of Claiml in the manufacture of a
medi canment for the treatnment of a condition or di sease associated with
ankyl osi ng spondyiiiis. 91. The use of a conpound of Claim1l in the

manuf act uMeO ¥6/B197¢8edi canent for the treatnment of a coRAMUPHA/BA7di sease
associated with sciatica. 92. The u¥8 of a conmpound of aim1lin the
manuf acture of a nedicament for the treatnent of a condition or disease
associ at ed wth —¢onprex regional ppin syndrone. 93. The use of a conpound
of daiml i|J s4pel manufacture of a | nedicanent for the treatnent of a
condition or |[di sease a i d wwth psoriatic arthritis. 94. The use of a
conmpound of dﬂ aiml intok ufacture of a nedicanment for use in

conbi nation With & conpound se&l ected fromthe group consisting of
Avonex(r), Bdtaseton, Copaxone or ot her conpounds 214 indicated for the
treatment of lmultiple sclerosis for|{the treatnent of a condition or disease
associ at ed wi{t2#imul ti pl*¢ sclerosis.| 95. The use of claim82, with at |east
one nedi canent selectediy t he g%oup consi sting of disease nodifying
anti-rheumatijc dr hgs ( , honfsteroidal anti-inflanmatory drugs

(NSAI Ds), cycloxygenase-2 selective (COX-2) inhibitors, COX- 1 inhibitors,

242 .
or
243 .
j};t@rv“
247
.
%m :
251 . .

&

0
HN).—NH

Q

{ ~N

256

%o
258 2
%- m\u’m’
559 |
nQ' %’m‘ﬂ.
260 C_\% ?

L]

RECTIFIED SHEET (RULE 91) ISA/EP



i mmunosuppr essi ves, biol ogical response nodifiers (BRVs)1 anti- inflamrmatory

agents and Hl antagonists. 96. A use of claim83, wth at | east one

medi canment selected fromthe group consisting of DMARDS, NSAI Ds, COX-2

inhibitors, COX-1 inhibitors, immunosuppressives, BRMs, anti-inflamrmatory

agents and WD 2o0eanigge®ni sts. 97. A use of claim 84, w th mT/i2ewt2ome

medi canent selected fromthe group caasi sting of DVMARDS, NSAI Ds, COX-2

i nhi bitors, Xt —fHhibHterss—-rrurRgqsuppr essi ves, BRMs, anti-inflammatory
i q

agents and HL | ant agda{ §t S(‘b:L

) [/ ™

cﬁ .
262 1 M
o &)

263 i ?
° ’ o

264

2

265 @l
a, Eg{glj o

L4

te
266 o
268
278
S
o,
280
\—/ o
//
Y

RECTIFIED SHEET (RUL.E 91) ISA/EP



WO 2006/019768
281 '
o 8.
285 P
ca
o
}' ﬁ
L5
286 @“
1
nrra go
ne-?
206 7 o
N
J'ﬁ kb*m
OCH,
E
297 g 0
N
OéLﬁ bﬂl
QH
E
76.

' from the compounds of structures listed below:

208

Compound #

Structure
1141 E
120 %
213 d .

RECTIFIED SHEET (RULE 91) ISA/EP

PCT/US2005/024771

The compound of claim 75, wherein said compound is selected



WO 2006/019768

209
181
262
198 V)
..e*"(:@/ \lll
Ny 0 &
AN
e 143 >
219 P
155 %rl‘i’:f
o o
Hi N
L‘\e;-_/' ‘ QOCH,
123 A
2
232 ?
H

RECTIFIED SHEET (RULE 91) ISA/EP

PCT/US2005/024771



WO 2006/019768

210
O
s | %};i? o
\
278 (327
®
139 %
ﬂin u:‘%—d
s | wf
203 R
2oy
- | &
243 )
) ) 3
A
77.

camprising at least one pharmaceutically acceptable carrier.

PCT/US2005/6247T1

The pharmaceutical compasition of claim 1 additionally



211

78. The use of a compound of claim 1 for the manufacture of a
medicament to treat disorders associated with TACE, TNF-a, MMPs,

ADAMs, or any combination thereof.

79. A method of preparing a pharmaceutical composition for
treating the disorders associated with TACE, TNF-a, MMPs, ADAMs or
any combination thereof, said method comprising bringing into intimate
contact at least one compound of claim 1 and at least one

pharmaceutically acceptable carrier,

80. A pharmaceutical composition for treating disorders
associated with TACE, TNF-a, MMP, ADAM or any combination thereof in
a subject comprising, administering to the subject in need of such
treatment a therapeutically effective amount of at least one compound of

claim 1 or a pharmaceutically acceptable salt, solvate or isomer thereof,

81. A compound of claim 1 in purified form.

82. The use of a compound of Claim 1 in the manufacture of a
medicament for the treatment of a condition or disease mediated by TACE,
MMPs, TNF-a, aggrecanase, or any combination thereof.

83. The use of a compound of Claim 1 in the manufacture of a
medicament for the treatment of a condition or disease selected from the
group consisting of rheumatoid arthritis, osteoarthritis, periodontitis,
gingivitis, corneal ulceration, solid tumor growth and tumor invasion by
secondary metastases, neovascular glaucoma, inflammatory bowel

disease, multiple sclerosis and psoriasis.

84. The use of a compound of Claim 1 in the manufacture of a
medicament for the treatment of a condition or disease selected from the

group consisting of fever, cardiovascular conditions, hemorrhage,
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coagulation, cachexia, anorexia, alcoholism, acute phase response, acute
infection, shock, graft versus host reaction, auteimmune disease and HIV
infection.

85. The use of a compound of Claim 1 in the manufacture of a
medicament for the treatment of a condition or disease selected from the
group consisting of septic shock, haemodynamic shock, sepsis syndrome,
post ischaemic reperfusion injury, malaria, mycobacterial infection,
meningitis, psoriasis, congestive heart failure, fibrotic diseases, cachexia,
graft rejection, cancers such as cutaneous T-cell lymphoma, diseases
involving angiogenesis, autoimmune diseases, skin inflammatory diseases,
inflammatory bowel diseases such as Crohn's disease and 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, 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.

86. The use of a compound of Claim 1 in the manufacture of a
medicament for the treatment of a condition or disease associated with
COPD.
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87. The use of a compound of Claim 1 in the manufacture of a
medicament for the treatment of a condition or disease associated with
rheumatoid arthritis.

88. The use of a compound of Claim 1 in the manufacture of a
medicament for the treatment of a condition or disease associated with

Crohn's disease.

89. The use of a compound of Claim 1 in the manufacture of a
medicament for the treatment of a condition or disease associated with

psoriasis.

90. The use of a compound of Claim 1 in the manufacture of a
medicament for the treatment of a condition or disease associated with

ankylosing spondyiiiis.

91. The use of a compound of Claim 1 in the manufacture of a
medicament for the treatment of a condition or disease associated with

sciatica.

92. The use of a compound of Claim 1 in the manufacture of a
medicament for the treatment of a condition or disease associated with

complex regional pain syndrome.

93. The use of a compound of Claim 1 in the manufacture of a
medicament for the treatment of a condition or disease associated with

psoriatic arthritis.

94. The use of a compound of Claim 1 in the manufacture of a
medicament for use in combination with a compound selected from the

group consisting of Avonex®, Betaseron, Copaxone or other compounds
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indicated for the treatment of multiple sclerosis for the treatment of a

condition or disease associated with multiple sclerosis.

95. The use of claim 82, with at least one medicament selected
from the group consisting of disease modifying anti-rheumatic drugs
(DMARDS), non-steroidal  anti-inflammatory  drugs  (NSAIDs),
cycloxygenase-2 selective (COX-2) inhibitors, COX- 1 inhibitors,
immunosuppressives, biological response modifiers (BRMs)1 anti-

inflammatory agents and H1 antagonists.

96. A use of claim 83, with at least one medicament selected
from the group consisting of DMARDS, NSAIDs, COX-2 inhibitors, COX-1
inhibitors, immunosuppressives, BRMs, anti-inflammatory agents and H1

antagonists.

97. A use of claim 84, with at least one medicament selected
from the group consisting of DMARDS, NSAIDs, COX-2 inhibitors, COX-1
inhibitors, immunosuppressives, BRMs, anti-inflammatory agents and H1

antagonists.



