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invention relates generally to novel hydantoin

derivatives that can inhibit matrix
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such di seases can be nodified in a beneficial manner
afgy regponsible for the degradation of the extracellular matrix of articullar
cartilage in OA and RA. Increased activities of collagenases and stromelysin
have been found in OA cartilage and the activity correlates with severity of the
lesion (Mankin et al. Arthritis Rheum. 21, 1978, 761-766, Woessher et al.
Arthritis Rheum. 26, 1983, 63-68 and Ibid. 27, 1984, 305-312). In addition,
aggrecanase (a newly identified metalloprotease) has been identified that
provides the specific cleavage product of proteoglycan, found in RA and OA
patients (Lohmander L. S. et al. Arthritis Rheum. 36, 1993, 1214-22).

Metalloproteases (MPs) have been implicated as the key enzymes in

the destruction of mammalian cartilage and bone. It can be expected that the

pathogenesis of such diseases can be modified in a beneficial manner by the
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of over 20 different enzynes that are involved in a

vari ety of biological processes inportant in the

uncontrol | ed breakdown of connective tissue,
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feature of many pathol ogi cal conditions, such as RA

adRtinfefratioATGTAMP inlsibiteRy (FBk Wahpasal mmm@f Me®Chem. 25,
1{(@%‘& net astasi s or_invasion; periodontal disease and
N I

ARa38N iggem1990)- t hese cat abolic enzynes are
ti ghtr\hm#seaﬂé é‘?ﬁrﬁnl?bf 50& 26 fitereh fgngrhemﬂét@@ iAvéived in a

as at their l'evel of extrace activit
vaﬁemgﬁbloml@wmr@ees&esspmrtartt in thmuocwmr@ledsuraakdgwn of

oA RS A 5B A a Eo 34 BB obbroton

oTthtlo extnacelhﬂatsmbaot. of hisl ls{a?]‘eteﬂdié af)many patholcf)glcal COI’édGItIOHS,
- roma

spEh sTRAHAEOR. st bRt of S Skl itaRiea e i

nEétAstasTsm'brnvaemm peﬁioﬂamram Histag@aartbbyes disegsen aommally

nt J BI oi:hem Cel

I 2002 Jan and Moss
thgse elig mnzx'a\?ﬁé}r?%ﬁht'v/&ﬁawlak%d Rttgfeﬁm}aﬁ@em Hthesis as
w%%% at HePa108| @ﬁeﬁ%@ﬂh@rfa@tww degﬁ GRY %E:ﬁon laf%aecmc

Di scov Today. 2001 Apr 417-42 each ch

inhibitorse sYeh éﬁ@ipw2 m@pmﬂla@lrrﬁearacﬂ ] IMiFﬁF(t'asmmml@@r of
NP Hich Y inaclld ShAlplé RS with thamgeand

i nfl ammatory responses. Ina_P ropriate or

over Te;m@'é@@¢r9ﬁlsdﬁctnnralma(; F-Wamamlkassoraatesurméokme that
|

fRREIB it o 26 RO HhegltsthTofin®h AP RY BV SR See Black

ReAoliempn nehmlsafa@tpr-alpbmmweumgaenafmef kit J Biochen Cell Biol.

2B0Blart st PRyl R 30 L AR . R
b'EAClEngnd athptADAM prCHeaslm/ ab damets fm‘fdmg\(ﬁd;covery" Drug
TP B CAbr e85 17038 sl iR i o ated by
nﬂbu&mmyha&ﬁnresponses, simlar to those observed
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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-a production has been
shown to be beneficial in many preclinical models of inflammatory disease,
making inhibition of TNF-a production or signaling an appealing target for the
development of novel anti-inflammatory drugs.

TNF-a 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-a with specific antibodies can be beneficial in a variety of
conditions, including autoimmune diseases such as RA (Feldman et al,
Lancet, (1994) 344, 1105), non-insulin dependent diabetes meliitus
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(Lohmander L. S. et al., Arthritis Rheum 36 (1993)

1214-22) and Crohn's disease3 (Macdonald T. et al.
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hydroxamate, sulphonamide, hydantom, carboxylate and/or lactam based
MMP inhibitors.

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

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

PCT Publications W0O2002/074750, WO2002/096426,
WO20040067996, W0O2004012663, W0O200274750 and WO2004024721
disclose hydantoin derivatives that are potential inhibitors of MMPs.

PCT Publications W02004024698 and W02004024715 disclose
sulphonamide derivatives that are potential inhibitors of MMPs.
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cc{ﬁ\bbuxdé,)\mgfh%]ds of preparing pharmaceutical formulations comprising
one or more such compounds, and methods of treatment, prevention,
inhibition or amelioration of one or more diseases associated with TACE,
aggrecanaseTNF-a, MMPs, ADAMSs or any combination thereof using such
compounds or pharmaceutical compositions.

In one embodiment, the present application discloses a compound, or
pharmaceutically acceptable salts or solvates of said compound, said
compound having the general structure shown in Formula ():
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or a pharmaceutically acceptable salt, solvate, or ester thereof, wherein:
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acceptabl e salt, solvate, or ester thereof, wherein:
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fromthe group consisting of aryl and heteroaryl, each

of which is substituted wth -Y-Rl and -Z-R2 as shown;
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-S(0)2, -S(O-, -(C(R3)2)m @and -N(R3)-. T is absent

or present, and if present, T is selected fromthe

group consisting of alkyl, aryl, and heteroaryl,
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oQ%teg 9%%?& Ketergcyclyl ancfi heteroaryl, wherein when each of said V
cycloalkyi, heterocyclyl, aryl, heteroaryl, and N-oxides of said heterocycyl and
heteroaryl contains two radicals on adjacent carbon atoms, said radicals may
optionally be taken together with the carbon atoms to which they are attached
to form a five- to eight-membered cycloalkyl, aryl, heterocycly! or heteroaryl
ring; wherein each of said V alkyl, alkynyl, cycloalkyl, heterocyclyl, aryl, and
heteroaryl heterocyclyl, optionally with said five- to eight-membered
cycloalkyl, aryl, heterocyclyl, or heteroaryl is independently unsubstituted or
substituted with one to four R'® moieties which can be the same or different:

Y is selected from the group consisting of a covalent bond, -(C(R*)2)n-,
NR')-, <C(OIN(R?)-, -N(RYIC(O)-, -N(RYC(OIN(R)-, -S(O)N(R%:-, -N(RY-
5(0)z, -O-,-8-, -C(0)-, -S(0)~, and -S(Q),-; :

Z is selected from the group consisting of a covalent bond, —(C(RY2)n-,
N(R')-, -COIN(RY)-, -N(RYIC(O)-, -N(R)C(OIN(R?)-, -S(O)N(R*)-, -N(R*)-
S$(0)z-, -0-,~S-, -C(O)-, -S(0)-, and -S(0),-;
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substituted with one to four R1O noieties which can be

the sane or different; Y is selected fromthe group

consi sting of a coval ent bond, -(C(R4)2)n-, -NR4)-
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th? Icg ong Oép%m which they are attached to form a ﬁve- to eight-
membered cycloalkyl, aryl, heterocyclyl or heteroaryl ring; wherein each of the
R? alkyl, cycloalkyl, aryl, heteroaryl, and heterocyclyl, optionally with the five
or six-membered cycloalkyl, aryl, heterocyclyl or heteroaryl ring is
unsubstituted or optionally independently substituted with one to four R
moieties which can be the same or different; with the proviso that when Y is —
N(R?-, -S -or —O-, then R? is not halogen or cyano;

each R? is the same of different and is independently selected from the
group consisting of H, alkyl, and aryl;

each R*is the same or different and is independently selected from the
group consisting of H, alkyl, cycloalkyl, haloalkyl, hydroxy, -alkylcycloalkyl, -
alkyl-N(alkyl), heterocyclyl, aryl, and heteroaryl, wherein when each of said
cycloalkyl, heterocyclyl, ayl, and heteroary! contains two radicals on adjacent
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ring; wherein each of the R2 alkyl, cycloalkyl, aryl,
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SRS A LA g
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C(O)OR?, -C(O)R*, -C(OIN(R*),, halogen, alkyl, haloalkyl, aryl, heteroaryl,
heterocyclyl, and cycloalkyl; wherein when each of said R aryl, heteroaryl,
heterocyclyl and cycloalkyl contains two radicals on adjacent carbon atoms,
said radicals may optionally be taken together with the carbon atoms to which
they are attached to form a five- to eight-membered cycloalkyl, aryl,
heterocyclyl or heteroaryl ring; wherein each of said R alkyl, aryl, heteroaryl,
heterocyclyl, and cycloalkyl, optionally with said five- to eight-membered
cycloalkyl, aryl, heterocyclyl or heteroaryl ring is unsubstituted or substituted
with one to four moieties selected independently from the group consisting of
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al kyl, hal oal kyl, aryl, heteroaryl, heterocyclyl, and
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alid, dianay tyéloalldwtrﬁjfdwwﬂaﬂkomﬂlamalk@w Wr@@ﬁll@l EydnaR nitro, -
di Cﬁé 0(1 adj L arbon atons, said radicals my
"[5%{' 'ky)b@nJPaNgl Y'Siget her with the carbon atoms to
Whi Clyr WY tvik Rzamcﬁé@mh@nféifdﬁt@dftb"tﬁe defthe or adjacent
ei ght - renber ed tycl oal kyl , het erocycl yl

CRERQSY atangs Mmahep wailyéwaés@enogetrmvutm earopn, atgm,&s) to
W{%iﬁfrﬁgf é(d}e attgrfﬂ Q)C%‘Hnyé %ﬁg k&y‘a cyc Orfl)étép&yfﬁyy aryl,

ohh’etﬂroaysdlnﬂg or heteroaryl ring is unsubst ituted or
subs%%but ed with one to four npieties selected

i ndepenifepeiegtad tam the gpyp sonsiing: ofiryase. nito,

ﬁ%ﬁéﬁi%%‘é%ﬁ"oﬂ%oéﬁeﬁm BRI RS QR -NRY)-
GOHRY, -N(RHC(O)-NER?)-, NN(RHKB(D)- omi-om«ﬁdmmm -O(O)N(R%)-
stk n%@é&x@zxez@zm&ma@ﬁ R¥sEOMETCONRY, -
S(M(woz.ww)mctmaﬁmm‘as amw‘)-qeognlﬂowmm*ﬁy -I7dl6alkoxy, -
Cﬂt’b@% 63 VS)T&(X‘% I,)20 ﬁ@{%qedh,%fl?ylf h.ﬂl&a"&g@ryls heteroaryl,

héﬁér@@ €l Eahareyd&al [OWReFSIR Wi aa Rbf SYRNR Ay, Hat ]
;’ﬂ; Ky SRz N( R4) 2 ¢ S(O R4, é}?’ Ra o

hemrmy@(@rmgyclomhyontg(r@) W\mradjwlgm ag J@yem( Qn atoms
s O N Rg Cr%(r@n'ﬁ( B earbloR) #Bfhs to which
theaé @;q\gt&agr)(g q\zqim afi gg@ozwgh&ppml;ered cycloalkyl, aryl,

e Syt etbr o g wARIER) Rreh SLegq R B fisferoa.
hatefpcyclwalaodl Gwcloall&v!wptlmallwr\mm $hid fiveetto renglytermmbeaed
cFApAASh . RSBl B R R P 3 oS qrsuptutea
vmmobmaatosfomm rad;eaee rselemmdb o egpemadently feird thedrag) somsigting of
S 5 ol WA SR, PRSI, BB P
NH(glkyl)mantdeNgdlkgl)s;| oal kyl , aryl,

or when two R* moieties when attached to the same or adjacent
carbon atoms may optionally be taken together with the carbon atom(s) to
which they are attached to form a cycloalkyl, cycloalkenyl, heterocyclyl, aryl,
or heteroaryl ring;

with the proviso that at least one of T, U, and V must be present; and
further that at least one of conditions (1) — (5) below are satisfied:

(1) atleastone of T and V is present, and V is other than alkynyl;
wherein said T or V is substituted with at least one R'® moiety selected from
the group consisting of cyano, -C(O)OR?, -C(O)R*, -C(O)N(R%)3, -
C(O)N(R*C(O)R?, -C(O)N(RY)C(O)NR?, -SR?, -S(0),R* -N(R*)-C(O)OR?, -



heterocyclyl or heteroaryl ring; wherein each of said

R30 al kyl, aryl, heteroaryl, heterocyclyl, and
woyal7oak4syl , optionally with said five- to PCT/US2007/001030

ei ght - menbered cycloal kyl, aryl, heterocyclyl or

heteroaryl ring is unsubstituted or substituted wth

one to four noieties selected i ndependently fromthe

group consisting of alkyl, Kalo, haloal kyl, hydroxy,

al koxy, hal oal koxy, cyano, nitro, -NH2, - NH(al kyl),

and - N( alk I&% or when two R30 noieties when attached
Q%(Q)MRs)md\l e, -bgRbe6(@)-Rt5- WaNm‘?)Qn@(ObN(m)
CRﬁ’ en together with the carbon aton(s)

é are attached to forma cycl oal kyl, cycloalkenyl

WY

;e(symylfu(mr)w-u(mycmm TPN(R‘% aﬁd mrtz*)-hhéR“ wherein
4SS0 that  at | eas U,

eBPE & Rachn Sty £sloctag from the Skt fenetios ol iadnd,

c(/dl?aafky(, %t@@b%!yﬁraﬁyls ﬁbﬂ ﬂét@lq}ﬁr&|1%h§}elh%§én ?Q'éh U shid R*

V'is present i s ot her
CV\ﬂ@?'&/h h§§¢"&¢¥°'d‘r 3W'b and hetenoanyleoniaing C&Jtntaleaswoo'adlcals on
aﬁi&eﬁpb&%nsﬁbﬁ'@ %%ch égﬂzalg %?%? kﬁ@i@ﬂpﬁé ?éké}gtogether with

C ano, -
y pnzatqn@)tmvhnc@(tnpwem GacheiRio forBRA, fiveStORRR

wh S)(':ﬁr)eg%{92 %%W%&Z%(%ggpc%¥%0w Oghl 8"6 provnso that

YNgR4) 2, -S(O2N(R4)- C(O - R4,

-SRI M er b Gt SRS R 152 Mhmpoun o

Fewmhelat(ddsfatlen thae gr oup consisting of H al kyl,
cycl oal kyl, heterocyclyl, aryl, and heteroaryl,

wher ei n when each of said R4 cycl oal kyl,

Focyclyl, aryl, and heteroaryl contains contains
@r adi cal s ¢n adjacent carbon atons, said radicals
e~ aken together with the carbon

are attached to forma five- to
) ylyeshet eocycl yl, heteroaryl or

dng; With the proviso that when R10 is

cycloalk»
-S(Q i s other than c’Tﬁerl di nyl, and when R10 is
cyan ‘H?epf@éﬁb‘baﬁﬁ ig pelectpd ipm the groupazansistingef 14

C(O)NH- -OC(O)N(alkyl)-, ~C(O)-, -C(0)O-, —~C(O)NH-, -C(O)N(alkyl)-, —
C(=N-OH)-alkyl-, and —C(=N-O-alkyl)-alkyl-;

(3) each of —-Y-R' and -Z-R? is independently selected from the group
consisting of cyano, ~(C(R*)2),-C(0)OH, —(C(R*)2)r-C(0)0-alkyl, {C(R%)z)n-
C(O)NHz, H(C(R*)2):-C(O)NH(alkyl), and ~(C(R*)2)n-C(O)N(alkyl),. wherein
each R* independently is H or alkyl; and n is 1-3;

(4) T is aryl or heteroaryl, each of which is optionally substituted with
one to four independently selected R'® moieties, and V is alkynyl which is
optionally substituted with one or two independently selected R'® moieties:
and

(5) ring A is heteroaryl, and V is other than alkynyl.

In another embodiment, the present application discloses a compound,
or pharmaceutically acceptable salts or solvates of said compound, said
compound having the general structure shown in Formula (1):



OMB N (2) Uis present and is selected fromthe
group consisting of -0- C(ONH, -0OC(O N(al kyl) -,
woCiD)084455C(O) O, -C(ONH, -C(O N(al kyl)-, - PCT/US2007/001030

C(=N-OH)-al kyl -, and -C(=N-Oal kyl )-al kyl-; (3) each

of -Y-Rl and -Z-R2 is independently selected fromthe

group consisting of cyano, -(C(R4)2)n-C(O OH,

-(A(R4)2)n-C(OQ O al kyl, -(C(*4)2)n- (O NHZ,

-(C(R4) 2) n-C(O) NH(al kyl'), and -(C(R4)2)n _

C(O N(al kyl)2. wherein each R4 independently is H or

alkyl; and nis 1-3; (4) T is aryl or heteroaryl, each

of which is optjionally substgtuted with one to four

i ndependent |y sékected RLO nieties, and V is al kynyl

which is opti onal'i’x substi t _ ed wi t b-6TreRbr t wo

i ndependently sel ectgd R10 and (5) ring A

is heteroaryl, and V|i & othear thg kynyl. In anot her

enbodi ment, theR nt appl beation Wiscl gses a

conmpound, or pharnmacgutical ly accept 55I"é:‘sal_ts or

sol vates of ® 0 said conpound having the

general structure shown in Fornula (11): V\D(_||_|)

2007/ 084455 P /USZOO?“)OOlOBO 10 W Y--R1 N A R4N
o 2 Phagnacquiically a¢geptablesaih spiuate esterpr isomerdieseste
whdréin: sol vat e, ester or isoner thereof, wher ein: t he

ring |abeled Ais selected fromthe group consisting
of ath® rigddabeled A ssselectaskiramdhegroun donsistingtoftaryband

; h CoX [ t he
i e P R

s abGisrtelestepfeseitie groub tonsisasg ol ~ST-0S, SE(REL,L8r -N(R)-.

fr omlligeab%re%l Br present, and if present, T is selected from the group
consisting of H (with U and V being absent), alkyl, alkenyl, alkynyl, aryl,
heteroaryl, heterocyclyl, cycloalkyl, alkylaryl-, and arylalkyl-, said aryl|,
heteroaryl, heterocyclyl, cycloalkyl, alkylaryl-, and arylalkyl- being optionally
fused with one or more moieties selected from the group consisting of aryl,
heteroaryl, heterocyclyl, cycloalkyl, alkylaryl and arylalkyl, wherein each of
any of the aforementioned alkyl, alkenyl, aryl, heteroaryl, heterocyclyl,
cycloalkyl, alkylaryl and arylalkyl groups of T is unsubstituted or optionally
independently substituted with one to four R'® moieties which can be the
same or different, each R moiety being independently selected from the
group of R'® moieties below:

U is absent or present, and if present U is selected from the group
consisting of alkynyl, —C(O)-, —C(0)O-, and ~C(O)NR*-:

V is absent or present, and if present V is selected from the group
consisting of hydrogen, alkyl, aryl, heteroaryl, heterocyclyl, heterocyclylalkyl-,
cycloalkyl, alkylaryl-, and arylalkyl-, said aryl, heteroaryl, heterocyclyl,
heterocyclylalkyl-, cycloalkyl, alkylaryl- and arylalkyl- being optionally fused
with one or more moieties selected from the group consisting of aryl,
heteroaryl, heterocyclyl, cycloalkyl, alkylaryl and arylalkyl, wherein each of
any of the aforementioned alkyl, aryl, heteroaryl, heterocyclyl and cycloalky! is



consisting of H(wth U and V being absent), alkyl,

al kenyl, al kynyl, aryl, heteroaryl, heterocyclyl,
woyeloak4syl , al kyl aryl -, and aryl al kyl -, sai d aCyiUs2007/001030
het eroaryl, heterocyclyl, cycloal kyl, alkylaryl-, and

aryl al kyl - being optionally fused with one or nore

noi eti es selected fromthe group consisting of aryl,
het eroaryl, heterocyclyl, cydhoal kyl, al kylaryl and
aryl al kyl , wherein each of any of the aforenentioned
al kyl, al kenyl, aryl, heteroaryl, heterocyclyl,
uasabstituked or aptighallyyihdepdnaenthypsidystitgtcaunih oheToiféur R™

nipelios iich S e (RBirane o AUTerR, Bachdn rboitebely
ufdepﬂérfcfe@ﬂl?rgele&éé hrom%@gr@iwobﬁﬂmoiéi%nfé@wnt ly

selected fromthe grou moi eties below Uis s
absenf isoselgetesdrom the@rowp ;gpe%ﬁﬂg ofiascavalentthand, -4&(R*)2)n-,

AP RAONARS ) orghighr kPR NG
Sa)ﬁGCBQLS-r th jae-sxmumnd:on& SIS(GI)?_-FJf hydr ogen,
¢t

al kyl, . ar etergaryl, heterocycl
het ero @yﬁy ¢ kfwm the@yewa&pnﬂstmapﬁﬂ eavalent band, «(C(R*)z)n-,

[, h
R ARG T o iy OG- -
SQO)M\MFK —N(ﬁ?)ﬁﬁ(@)@tl (maJrS-y -C(ORJ-S(@): armhe or 48{0h,-;

noi et| eéect ed fromthe group consisting of aryl,

hetefb heterocyclyl, cycloal kyl, alkylaryl and

afy'fﬁkﬁé' é/&% Florh ¥ gr di]g) Gt 4
, arsf/ali ﬁet g?%ar yp e(t:ero%@{ Bf]ﬁ cyc +’k$ﬁ6)OR

-%0 &as7h@l@ma5amwrﬂugmmwloam3metemawhmwncvciybd

ap(glé}\?w&ﬁéréﬂ?gﬁﬂ %?)ﬂglk& n% egégﬁj ng\‘\%tie %&Pf él?.ngmalkyl,

apdcheteroanybi hatorasyiclyl alkyidafb.eailslyslhetgroawl mueajyulqmgméps of
r.ou ogRlom)et es bel ow; is selected fromthe 20

RIS WpstBsitted A oBtoRalbInAPRARABRMGSUSS AR Wit one to four R

md?’éﬁ@é whicH&) U@Rﬂé samé\K)Ré}fgrglf eacN(FE“) Q}%%
- S( O 2N( R4) - é S(O 2 (O
ngiRpendently seiected from §1Q atpun @W?%Ogﬁl@@ﬂ)&i@mswﬂhlthg proviso

tﬁgct:( \%&)1&? R4)Eed?é§%%dd’<o)§w %&L F% t&an&%ﬁéﬁ}m halogen or cyano;

S( O R(igéplectedifd) ¥ Gotp coristiry of HCCLOR?, cy&ié)-C(O)OR?,
8{8)N(§£4? %alogen a]rky(l’ fluoroalkyl, aryl, heteroaryl, heterocyclyl, alkylaryl,
alkylheteroaryl and arylalkyl, wherein each of the alkyl, fluoroalkyl, aryl,

heteroaryl, heterocyclyl, alkylaryl, alkylheteroaryl and arylalkyl groups of R is
unsubstituted or optionally independently substituted with one to four R%°
moieties which can be the same or different, each R* moiety being
independently selected from the group of R?® moieties below, with the proviso
that when Z is present and Z is N, S or O, then R? is not halogen;

each R® is the same of different and is independently selected from the
group consisting of H, alkyl, and aryl;

each R’ is the same or different and is independently selected from the
group consisting of H, alkyl, heterocyclyl, aryl, and heteroaryl;



Rl is selected fromthe group consisting of H, -OR4,

cyano, -C(OOCR4, -C(ON(R4)2, hal ogen, alkyl,
wohouorosaiskyl , aryl, heteroaryl, heterocyclyl, PCT/US2007/001030

al kyl aryl, al kyl heteroaryl and aryl al kyl, wherein each

of the al kyl, fluoroal kyl, aryl, heteroaryl,

heterocyclyl, alkylaryl, alkylheteroaryl and aryl al kyl

groups of Rl is unsubst it ut 83 or optionally

i ndependently substituted with one to four R20

noi eties which can be the sane or different, each R20

noi ewgiseselectedﬂ@nﬁhdﬁ‘gﬂbhﬁ coRkREhe b dyaRbt b h RJW $§'R4 ONRY,,

R20 moi eti es bel ow, wit provi So that

QR nt - SR NR )H @RS, S(mmﬂw ), soummmw RCD)OR?,

-é@}RR“% h'a?ogc‘% g@dﬂ orrga]a%y ﬁ(&&g? ANy 3 b?g?w%&n &
ch:lqakgbldtharﬁay\U arjlalied, adttetiein BAER 0P B hiky, ﬂuoroalkyl aryl,

aI kyl aryl | het eroaryl and aryl al kyl, “wherein
@tﬁfﬁawﬂ ftfﬁ@r%woﬁﬂ,, cydlaatkyaalkylaryland arylaikylegroapylof R' is

d
SREUSIREE 4 pl A ne AN S SURRY g o
moaigfigsewhiait ¢3n beibe isauteedr diffenery egt:?fpﬂe wioiBROb ellquZO
th r
'"%P B SR Bl e ol B R rietiBB BRI gr oup. of
0 en‘it’ B %eﬁéct@@' R thi Qib%& BoR&BUhg A h%@e%ﬁ%&%hdomalkyl

'&5:3? dj C( él(gahaa@ﬂ different and is i ndependent ly

o R AP €3 F bl S, st
-N(Rﬁﬁoandem(mmaﬂ)gct ed fromthe group consi sting of

I d het ; WD

2007] DS SPEEP PR BHCHTI1 680 b sl ap dnkibiters BT ACEmand

mahdegusefl oIt théatiter fanel; Qean%f di %@Sﬁd%%)aged with

TAé&ﬁO)rRr@:-ga@%z NSY IV N( ORANY éog%é%mmrenm ogen,

al kyl, fluoroalkyl, aryI heteroaryl, heterocyclyl,
cycloalkyl aIkyIaryI and aryl al kyl, wherein each of

t he al kyl, al k ryl het er oar

het er ocycl QEW‘S&E EWR'P&@)N Qfﬁ/THEribY\éEbllfKDNyl

gro tuted or tional

| nd;‘?‘é‘"n%é% e RS, g blssht e Btrprages a novel
clags in@gonmtsaﬁTMEb@ggr’eeanaselthe wgﬁ?aﬁaﬂba TRIFCA, Iﬁﬁ)ﬂ?s

ende sel ecte romthe group o

AR 3 36y BBmp R RS, Bodneedtos SRMARsitigns gentaining
oneopsinore o thié chaipoyeds, mekiydds & papeaingypharmaceutical
formulations comprising one or more such compounds, and methods of
treatment, prevention or amelioration of one or more of the symptoms of
inflammation.

In one embodiment, the present invention provides compounds which
are represented by structural Formula (1) or (1) above or a pharmaceutically
acceptable salt, solvate, ester or isomer thereof, wherein the various moieties
are as described above.

In another embodiment, the isomer referred to the in the preceding
paragraph is a stereoisomer.



-N(R4)2, and -C(ONR4)2 ; and R30 is selected from

the group consisting of hal ogen, al kyl, fluoroal kyl,
woliRMp&ssand - C(O) N(R4) 2. The conpounds of Forauiua2d07/001030

can be useful as inhibitors of TACE and may be useful

in the treatnent and prevention of di seases associ ated

with TACE, TNF-a, MWPs, ADAMs or any conbi nation

t hereof . DETAI LED DESCRI PTI ONBOF THE INVENTION In its

several enbodi nents, the present invention provides a

novel class of inhibitors of TACE, aggrecanase, the

pr odirr ahothesferbédimentMAsformaRAN) Xis selgcleehbomatheioup

B of A B Ao e hoas of preparing.

phar imaaother @mbddirantain foRhuRCIPI & DEC(RIS,) Q) wﬁefé?n mis 1
S#Ch conmpounds, and methods of treatnent, preventi on

anel i orati on of one or nore of the syrrptorrs of

i nf | GAERbIHR emﬁb&ﬁ%rﬁnﬁq’ehﬂﬁm ), DR -@@w&p | IMERdiA Ris 1.

provi des conpound which are repre

st r ult apathec@mpediment, igrformula Ah &R dsdt. a
h A , t

Psg[rg‘rasﬁﬁﬁr eo{*y(\)/&{er el plh%ﬁtrﬁvﬁlégg?@és\{%tr} e% i \Zés

peasent.i ansiVs otker thanzalieymar whetsiolisahT ort\h s s'slstmmnted with at
dj
SEBLERE $01 b el el RA-B0 Y e LiqpoR. -
CeaprheC(@MIGR)xe@(OINIRBAIRE, C(0)NRF FC(EHNIY e@ﬁ“r om
r n

SIOBRE LB SHRACH, "B e NGB b B IOIR", -
S(mbNﬂl?g)z{nfk(Q)iN(M) %(O) -R* aN(RBIC( ?wmb. -N(R“) -C(=N-CN)-
N S R SHETAA o R ooy s e o
trmmbhprcoemmmgr@m, alk9l fc9é|6ulk@| (I'iétercﬁ",‘ydy?aa?xl AR Witeroaryl,

resen I's of

Waﬁ@’%wheé‘a %C'TOBPG'O Rscx%alkvt l[l‘leé%fom’@lbfl zﬂTY' aedshet@mryl
cd?i't@nr&%cﬁ{téﬁn%%cﬁa%é‘lé O ddpScsHt UL 69 BEomt! 88idFhdicals may

opt¥06:1r]a?ly bect(aken together with the carbon atoms to which they are attached
to form a five- to eight-membered aryl, heteocyclyl, heteroaryl or cycloalkyl
ring; with the proviso that when R is

~S(O)R?*, V is other than piperidinyl, and when R is cyano, the compound of

Formula (1) is other than

In another embodiment in formula (1), at least one of T and V is
present, and V is other than alkynyl; wherein said T or V is substituted with at
least one R'® moiety selected from the group consisting of cyano, -C(O)OR?, -
C(O)R?, -C(OIN(R*), -C(O)N(R*C(O)R?, -C(O)N(RY)C(O)NR?, -SR?, -
S(0)2R?, -N(R*)-C(O)OR?, -OC(O)N(R*),, -N(RYC(OIN(R?)z, -N(R*)-C(O)-R?, -
S(0)2N(R%)z, -S(0)2N(R4)-C(O)-R?, -N(R*)-C(=NR*)-N(R*)z, -N(R*)-C(=N-CN)-



AO R4, -C(ON(R4)2, -C(ONR4)CO R4,

-C(ONRA)C(ONR4, -SR4, S(O2R4, -N(R4)-C(O Or4,
WORE(7TOBNGRA) 2, -N(R4) C(O N(R4) 2, -N(R4) - C(O) - RRCTAIS2007/001030

S(O2N(R4)2, -S(O2N(R4)-C(O -R4,

-N(R4) - C(=NR4) - N(R4) 2, -N(R4)-C(=N-CN)- N(R4)2, and

-C(R4) =N-OR4, wherein each R4 independently is
sel ected from the group condfsting of H, alkyl,
cycloalkyl heterocyclyl aryl, and heteroaryl,
wherein vvhen each 1f said R4 cycl oal kyl , heterocycl yl,

N&FSf)z, apd dCRTENRY, whareineeach Béméepesnctemwna@elﬁdtéd from

ofélPESiisiy 8PN %i'*é’“% R, Rl E e S A betasoaryl,
wmreim Whﬁ% each odtskid hd:tyctoalkwrhiete{]dciycm é@ll and heteroaryl
nme er et eo et er oar or
cBhiihs FROBIS fyd fajpald Grraditsll cabonAtomiusaRt Gdigals may
opBORAIRRYe takdrbtodfeiesr \tvhﬁrah@ bBEthr%!?aW\s t@m.aw g@r% atfached

c ano, .the con?‘ound of Formula (1) is other
19

afjve- to eighlmemberesabdi hetsocyelyk bﬁ‘tﬁrpan(l DF cyaloalkyl

r|h ﬂﬁﬁthQﬁép@évugoM\Nhéﬁ RWigsent, and V is other than
g an/ wherein said T or Vis substituted with at
—PEuR o Nds

Rteniias: RipsEdiayt, @nd wben R1 i cyamo, the compound of

OO, - O R4, O N(R4) 2i
Féﬂﬂﬁla?\&l &;bé?% WOC( O)C(N( ??4) (O Nggf ) - SR4, i S% O§ 2R)4,

“N(R4)-C(O) OR4, -OC(O N(R4)2, -N(R4)C(O) N(R4)?2,

“N(R ®-R4, - S(O2N(R4)2, -S(O 2N(R4)-C(O) - R4,
-N(R@(ﬁ:NM)#N(R . -N(R4)-C(=N-CN) WD 2007/ 084455
PCT/ (R4)2, and - C(R4) =N- OR4,

wherei n es ntly is selected from the
group consi $&d vl , cycl oal kyl

het erocycl yl , Nar-ég, and het er ch |
of said R4 cycl oalkyl , heteryglfé%%sa'%?rbdﬁéugﬂ'tme with

atlenst one R’ numet)eseiectamm'amrthetgmup 2Bherting T oyadhacent
IR E TR RASPEbn 2n sFER s NRRRN Léybir Laken

at t abrhaxothieo efribodimeint e forhul& (19 hat 1BBSDERE &f Q'ré’ﬂd vis
p%%gﬁf S Ylis ol ShaA Ak S%,}:rlgiilsla%l Tordf Lshsinuted with at
lepspene R'AytoieBnsblubea F3M the diap LonkiEing YFRYLAE, X(0)oR?, -
C(O)R?, -C(OIN(R*)z, -C(OIN(R*)C(O)R*, -C(O)N(R)C(O)NR?, -SR*, -
S(0)2R?, -N(R*)-C(O)OR?, -OC(O)N(R%),, -N(R*)C(O)N(R*)2, -N(R*)-C(O)-R*,
S(0)2N(R%)z, -S(0)2N(Rs)-C(0)-R?, -N(R*)-C(=NR*)-N(R*)2, -N(R*)-C(=N-CNj)-
N(R*), and -C(R*)=N-OR*, wherein each R* independently is selected from
the group consisting of H, alkyl, cycloalkyl, heterocyclyl, aryl, and heteroaryl,
wherein when each of said R* cycloalkyl, heterocyclyl, aryl, and heteroaryl

contains contains two radicals on adjacent carbon atoms, said radicals may
optionally be taken together with the carbon atoms to which they are attached
to form a five- to eight-membered aryl, heteocyclyl, heteroaryl or cycloalkyl

ring; with the proviso that when R'® is —~S(O),R*, V is other than piperidinyl,
and when R is cyano, the compound of Formula (1) is other than
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contains contains two radicals on adjacent carbon atoms, said radicals may
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to form a five- to eight-membered aryl, heteocyclyl, heteroaryl or cycloalkyl
ring; with the proviso that when R is -S(0);R?*, V is other than piperidinyl,
and when R'? is cyano, the compound of Formula (1) is other than

N/go , Wherein said T or V is substituted with
at least one R'® moiety that is —SR*.

In another embodiment, in formula (1), atleastone of T and V is
present, and V is other than alkynyl; wherein said T or V is substituted with at
least one R'® moiety selected from the group consisting of cyano, -C(O)OR?, -
C(O)R?, -C(O)N(R?)z, -C(O)N(R)C(O)R?, -C(OIN(R*)C(O)NR?, -SR?, -
S(0)2R*, -N(R*)-C(O)OR*, -OC(O)N(R*)2, -N(RY)C(OIN(RY),, -N(R*-C(0)-R*,
S(0)2N(R%)2, -S(0)2N(R4)-C(0)-R?, -N(R*)-C(=NR*)-N(R*)z, -N(R*)-C(=N-CN)-
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N(R*), and -C(R*)=N-OR*, wherein each R* independently is selected from
the group consisting of H, alkyl, cycloalkyl, heterocyclyl, aryl, and heteroaryl,

wherein when each of said R* cycloalkyl, heterocyclyl, aryl, and heteroaryl
contains contains two radicals on adjacent carbon atoms, said radicals may
optionally be taken together with the carbon atoms to which they are attached
to form a five- to eight-membered aryl, heteocyclyl, heteroaryl or cycloalkyl
ring; with the proviso that when R is —S(0),R*, V is other than piperidinyl,
and when R'® is cyano, the compound of Formula (1) is other than
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whereln when each of said R* cycloalkyl, heterocyclyl, aryl, and heteroaryt

contains contains two radicals on adjacent carbon atoms, said radicals may
optionally be taken together with the carbon atoms to which they are attached
to form a five- to eight-membered aryl, heteocyclyl, heteroaryl or cycloalkyl
ring; with the proviso that when R'® is —S(0),R*, V is other than piperidinyl,
and when R is cyano, the compound of Formula (}) is other than

, wherein ring A is selected from the group
consisting of phenyl, thiophenyl, pyridyl, pyrimidyl, and

0O

T
~-N , each of which is substituted with —Y-R' and —Z-R? as shown.

In another embodiment, in Formula (1), at least one of Tand V is
present, and V is other than alkynyl; wherein said T or V is substituted with at

least one R'® moiety selected from the group consisting of cyano, -C(O)OR?,
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In another embodiment, in Formula (1), at least one of T and V is
present, and V is other than alkynyl; wherein said T or V is substituted with at
least one R'® moiety selected from the group consisting of cyano, -C(O)OR?, -
C(O)R?, -C(O)N(R*), -C(O)N(R*)C(O)R?, -C(O)N(R*)C(O)NR?, -SR*, -
S(0):R?, -N(R%)-C(O)OR*, -OC(O)N(R%),, -N(RHC(O)N(R*)z, -N(R*)-C(O)-R?,
S(0)2N(R%)2, -8(0)2N(R4)-C(0)-R?, -N(R*)-C(=NR*)-N(R“),, -N(R*)-C(=N-CN)-
N(R*), and -C(R*)=N-OR*, wherein each R* independently is selected from
the group consisting of H, alkyl, cycloalkyl, heterocyclyl, aryl, and heteroaryl,

wherein when each of said R? cycloalkyl, heterocyclyl, aryl, and heteroaryl
contains contains two radicals on adjacent carbon atoms, said radicals may
optionally be taken together with the carbon atoms to which they are attached
to form a five- to eight-membered aryl, heteocyclyl, heteroaryl or cycloalkyl
ring; with the proviso that when R is ~S(0),R?, V is other than piperidinyl,
and when R is cyano, the compound of Formula (1) is other than
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wherein when each of said R* cycloalkyl, heterocyclyl, aryl, and heteroaryl
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to form a five- to eight-membered aryl, heteocyclyl, heteroaryl or cycloalky!
ring; with the proviso that when R’ is ~S(0);R*, V is other than piperidinyl,
and when R'®is cyano, the compound of Formula (1) is other than
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to form a five- to eight-membered aryl, heteocyclyl, heteroaryl or cycloalkyl
ring; with the proviso that when R is ~S(O),R?, V is other than piperidinyl,

and when R is cyano, the compound of Formula (1) is other than

wherein U is absent or present, and if present is selected from the
group consisting of —~C(O)-, and -C(0)O-.

In another embodiment, in Formula (1), at least one of T and V is
present, and V is other than alkynyl; wherein said T or V is substituted with at
least one R’ moiety selected from the group consisting of cyano, -C(O)OR?, -
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wherein V is absent or present, and if present is selected from the

group consisting of aryl, and heteroaryl, wherein when each of said aryl and
heteroaryl contains two radicals on adjacent carbon atoms, said radicals may
optionally be taken together with the carbon atoms to which they are attached
to form a five- to eight-membered aryl or heteroaryl ring; wherein each of the
aforementioned V aryl, and heteroaryl, optionally with said five- to eight-
membered aryl or heteroaryl is independently unsubstituted or substituted
with one to four R'® moieties which can be the same or different.

In another embodiment, in Formula (1), at least one of T and V is
present, and V is other than alkynyl; wherein said T or V is substituted with at
least one R'® moiety selected from the group consisting of cyano, -C(O)OR?, -
C(O)R*, -C(O)N(RY),, -C(O)N(R*)C(O)R?, -C(O)N(R*)C(O)NR?, -SR* -
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S(0)2N(R%2, -S(0)2N(R4)-C(O)-R?, -N(R%)-C(=NR*)- N(R*)2, -N(R*)-C(=N-CN)-
N(R%);, and -C(R*)=N-OR*, wherein each R* independently is selected from
the group consisting of H, alkyl, cycloalkyl, heterocyclyl, aryl, and heteroaryl,
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ohﬁ@lealhebq falen togetiert \Wh the lcasborvmfofhé ewWAidViInY drBaittached
V\%ioelR_aﬂ)e bp@%ﬁ 41 Zt her th RI eridinyl,
Rl AlYeri e berad,anddisiBarcivh Netreand of cycioslkyl
nnghwith theproviso & whéh R'P |9MJS(@)2R4VV' i8 noﬁlﬂendmyl

Er?{@fnt q@Nd if present is selected fromt
apd RngiSdtyamoy the Sﬁm%m@r@mu'%ﬁﬂ%pm%baneach

of said V aryl and heteroaryl contains two radicals

on adjacent carbon atons, said radicals nay
opti y be taken together with the carbon atons to
whi cR hed to forma five- to

teroaryl ring; wherein each
aryl, and heteroaryl,
optionally wi hlﬁ?ld five" o ei ght menbered aryl or
heteroaryl is'in ependently unsubstituted or

s e A R

Pyragzinyl.dndazolylat | east one of T and Vis present, and
; ?,hereln said Tor Vis
one. R10 noi ety sel ect ed
yano, -C(O O, -

ei ght - e
of the af

S”%? 1‘*&% ey K6, SR SEO) 2R4%\§20hdf&p&gﬂally

t‘N (pyp) opg(qdw)sgfvhlcm(qam)bﬁt@ sfhe or different.
S o LR Rl ot et gy T ngy s
pree%m)an&mo éh@n alkyah vmerendsq:drﬂaenM iB substltuted with at
T AR S Aol B T o 0o
BT FORPUR VOO R, zao>N(R“)C(0)NR“ -SR*, -

S(O)2R4, -N(R*)-C(O)OR?, -OC(O)N(R*),, -N(RYC(OIN(RY),. -N(R*)-C(0)-R?,
S(0)2N(R*)2, -S(0)2N(R4)-C(O)-R?, -N(R*)-C(=NR*)-N(R%), -N(R%)-C(=N-CN)-
N(R*), and -C(R*)=N-OR*, wherein each R* independently is selected from
the group consisting of H, alkyl, cycloalkyl, heterocyclyl, aryl, and heteroaryl,
wherein when each of said R* cycloalkyl, heterocyclyl, aryl, and heteroary!
contains contains two radicals on adjacent carbon atoms, said radicals may
optionally be taken together with the carbon atoms to which they are attached
to form a five- to eight-membered aryl, heteocyclyl, heteroaryl or cycloalkyl
ring; with the proviso that when R is ~S(0),R*, V is other than piperidinyl,
and when R is cyano, the compound of Formula (1) is other than



wher ei n when each of said R4 cycl oal kyl, heterocyclyl,
aryl, and heteroaryl contains contains two radicals
wono@Edgasent carbon atons, said radicals may PCT/US2007/001030
optionally be taken together with the carbon atons to
which they are attached to forma five- to
ei ght - nmenbered aryl, heteocyclyl, heteroaryl or
cycloal kyl ring; with the p23viso that when R1O is
-S(O) 2R4, V is other than piperidinyl, and when R10
IS cyano, «f he conpound of Formula (1) is other than CN
O, wherein Vis selected fromthe group
pyridyl, pyrazinyl, indazolyl,
1S optlonally substltuted mnth

vvhi ch can be the sane or

different. j@;ther entrodi ment, in Fornula (1), at

| east one of V is preseffierehnéach bFYairmer it han

.a&knl'vvhee aid T or Vis substituted with at

n ee%{‘\é'Sﬂgyﬁi Ch%ﬂ‘ &PV‘H@@WQG%W@F@M@IW bond and —O-

consisting of cyano, -C(OCR4, - C(OR4, -C(ONR4) 2,
iﬁNg O)R4 C(O)N(R4)C(O)NR4 -SR4, - S(O)2R4

-N(R

dmentNprgrmula K Rab leas an&es T, and V is
r:gdgégﬁ,g a_t;% Q)I\IISR ?ﬂhe&t&%ﬁ@lmmﬁe@§§9ﬁw@ ﬁ%@sﬂ%tgd with at
opgie x,\mle@ ag f@g@ﬁhazgmngawnwngqu ayano, -C(O)OR?, -
OO OGN GG o
SRS, TR (AR D O DINER B N GO IN(RE) L NG BIO)R', -
SO SORBSC QR R HIAMPRGRE, Wik ncn-
Nﬂﬁ‘f)z, and +G(R=NeRRA, whegegiheachi Rﬁlnﬂbﬂeﬁdéhwﬁ@‘éélé’éteﬁofrom

th\éﬁ%r&ppt&%és?@ g ?{'/’I GRG eggﬁg@&y{,rﬁe%ﬁrgpgplybml gnd heteroaryl,

whersin atHen each ofjsaidi Rﬁcychcalkypﬁbw'ob?élyl \gﬁ;gnaﬁé Q1e’t«§roaryl

oqritalfb Tdinaili ke dndiais o0 adieAart carka atama: sai raienlspay

o iaNl9 diitake P39 &hed WitHPEAsHboR Btoms to which they are attached
to form a five- to eight-membered aryl, heteocyclyl, heteroaryl or cycloalkyl
ring; with the proviso that when R'® is ~S(O);R*, V is other than piperidinyl,
and when R'% is cyano, the compound of Formula () is other than

; wherein Y is —-O- and Z is a covalent
bond.

In another embodiment, in Formula (1), at least one of T and V is
present, and V is other than alkynyl; wherein said T or V is substituted with at
least one R'® moiety selected from the group consisting of cyano, -C(O)OR?, -
C(O)R?, -C(O)N(R*),, -C(O)N(R*)C(O)R?, -C(O)N(R*Y)C(O)NR*, -SR*, -
S(0)R?, -N(R*)-C(O)OR?, -OC(O)N(R%),, -N(R*)C(O)N(R%),, -N(R*)-C(O)-R?, -



CN OCN3 N O ; wherein each of Y and Z is

i ndependently selected fromthe group consisting of a
woavalsnssbond and -0- | n anot her enbodi ment, PAT/US2007/001030
Forrmula (I), at least one of T and V is present, and V

is other than al kynyl; wherein said T or Vis

substituted with at Ieast one R10 noiety sel ected
fromthe group consisting of 28yano, -C(O OR4, -

A O R4, C(O) N(R4)2, -C(O N(R4)C(O) R4,

ﬁ({}m) NR4 "SR4, - S(0)2R4, -N(R4)-C(0) OR4,

Si&z'%ﬁ 0254 W&@BM( Fuo )-COJNERS)- N«Rﬁ))z.mm“) -C(=N-CN)-
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LTI e, 1 bR il ™ fnlan 2o

IS cyano t he compound of Fornul a (I) i's other than
CCH3 ein Yis -0- and Zis a covalent bond. In

anot rrbodl ment,ein Formula (1), at |east one of T
and 5 LV is other than al kynyl ;

wher ei n saj bstituted with at |east one
R10 noi ety % gfi~Lhe group consisting of
cyano, -C(O C(O R4,

R4
_C(O N(R4) (O AFIQ} C( O N( R4) %%&4930 R and (R ispa.
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S( g%r%tj%r e%mgﬁ EM FO "?Ml) atleastoneof Tand V is
preN(aﬁ!})arﬂVl\Ré}hé‘ﬂ(tRén) élker Réhereim Baid\¥ or N B4ubstiftitEd with at
| el each R4 independently is
eggll( % gg’bmqufﬁy se ecte from the group consisting of cyano, -C(O)OR?, -
C(O)R?, -C(OIN(R*)z, -C(O)N(R*)C(O)R?, -C(OIN(RY)C(O)NR?, -SR?, -
S(0)2R*, -N(R*)-C(0)OR?, -OC(O)N(R*),, -N(R*)C(O)N(R*), -N(R%-C(0)-R*,
S(0)2N(R)z, -S(0)2N(Rs)-C(O)-R?, -N(R*)-C(=NR*)-N(R*)z, -N(R*)-C(=N-CN)-
N(R*)q, and -C(R*)=N-OR*, wherein each R* independently is selected from
the group consisting of H, alkyl, cycloalkyl, heterocyclyl, aryl, and heteroaryl,

wherein when each of said R* cycloalkyl, heterocyclyl, aryl, and heteroaryl
contains contains two radicals on adjacent carbon atoms, said radicals may
optionally be taken together with the carbon atoms to which they are attached
to form a five- to eight-membered aryl, heteocyclyl, heteroaryl or cycloalkyl
ring; with the proviso that when R'® is —S(0),R*, V is other than piperidinyl,
and when R is cyano, the compound of Formula (1) is other than



the group consisting of H, alkyl, cycloalkyl,

heterocyclyl, aryl, and heteroaryl, wherein when each
wohowasdisR4 cycl oal kyl, heterocyclyl, aryl, an#CT/US2007/001030

heteroaryl contains contains two radicals on adjacent

carbon atons, said radicals may optionally be taken

t oget her vvlth the carbon atons to which they are

attached to forma five- to28i ght-nenbered aryl,

het eocycl yl, heteroaryl or cycloal kyl ring; with the

provi so ttg,at when R10 is -S(O2R4, V is other than

pi pe yl, and when R10 is cyano, the conpound of
For | J~s othef than C?2J 1 ~ CNOCH No ;
wherei n egch pf Rl R is independently sel ected
formthe gr 4 stipng of Hand al kyl. In another
enbodi nent , F mJI a (l)eat |east one of T and Vis
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Vv bstit d th ty
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v |s ther t and when
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nd@Oﬂvﬂﬁ)&zﬂébﬁmﬁﬁﬁ' HR&I200e1 BOLR30S(BRR* N i obhd? than piperidiny,
and when R is cyano, the compound of Formula (1) is other than

; wherein R is methyl.

In another embodiment, in Formula (1), at least one of T and V is
present, and V is other than alkynyl; wherein said T or V is substituted with at
least one R'® moiety selected from the group consisting of cyano, -C(O)OR?, -
C(O)R?, -C(O)N(R*)2, -C(O)N(R*)C(O)R?, -C(O)N(R*)C(O)NR?, -SR?, -
S(0)zR?, -N(R*)-C(O)OR?, -OC(O)N(R*),, -N(R*)C(O)N(R*)z, -N(R*-C(O)-R?, -
S(0)2N(R)z, -8(0)2N(R4)-C(O)-R?, -N(R*)-C(=NR*)-N(R%),, -N(R*)-C(=N-CN)-
N(R%)z2, and -C(R*)=N-OR*, wherein each R* independently is selected from
the group consisting of H, alkyl, cycloalkyl, heterocyclyl, aryl, and heteroaryl,



NOCH3 " o; wherein RL is alkyl and R2 is H In
anot her enbodi nent, in Forrmula (1), at least one of T
wanw7¥s4ss present, and V is other than al kynyPCT/US2007/001030
wherein said T or Vis substituted with at |east one
R10 noiety selected fromthe group consisting of
cyano, -C(OCR4, - C(OR4, -C(ONR4) 2,
-C(ONRA)C(OR4A, -C(ONR4)€EOO NR4, -SR4, - S(O 2R4,
-N(R4)-C(O OR4, -OCC(ON(R4)2, -N(R4)C(O N(R4) 2,
-N(R4)-C(O -R4, - $O)42N(R4)2, -S(O 2N(R4) - C( O - R4,
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OB SO eI Y PR AP duRce bl V0 B, et racicals may
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n_ e of . sai cycl oa , heterocyc ,
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ei ght - menbered aryl, heteocyclyl, heteroaryl or
cycloal kyk, ring; with the proviso that when R10 is
-S(O@ Vis other than piperidinyl, and when R10
is c - conpojund of Formula (1) is other than
aCN / O ; {n RL is nethyl. In another
enbodi ment ;s or , at least one of T and Vis
present, and V i/s other tha&h al kynyl; wherein said T
or Vis substituted with at;whesein theccdripound ef Formula (1) is
ssiek f : si sting of cyano, -C(O OR4,
e R BB NP B\ ey O R
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group consi s$ting of H plkyh, cychoal kyl,
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wher ei n when each of said R4 cycl oal kyl, heterocyclyl,

aryl, and heteroaryl contains contains two radicals
wono@Edgasent carbon atons, said radicals may PCT/US2007/001030

optionally be taken together with the carbon atons to

which they are attached to forma five- to

ei ght -nmenbered aryl, heteocyclyl, heteroaryl or

cycloalkyl ring; with the pPdviso that when R10 is

-S(O 2R4, V is other than piperidinyl, and when R10

Is cyano, the conpound of Fornula (1) is other than O
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Structures
105 o-1
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HON 97 0 O N -
,{a N CO or a phar macentciraakdoy/001030
ester thereof.

N O-N O HH

I n anot her

enbodi nent, in Formula (1), Uand V are present; and U
is sel ected fromthe group consisting of -O C(O NH,
-0C(O N(al kyl) -, -(O) - OO, -C(ONH,
-C(O N(al kyl) -, -C(=N-()—I) al kyl -, and -C(=N-O al kyl) -
al kyl-. In another enbodinment, in Formula (1), Uand V
are present; %gf’ls gel ected fromthe group
consi sting df @%eﬁ%h o -, -
OO0, - NH, IDC(O)N(aI kyl) al kyl -
and - C(=N- Ofal kyl )- al kyl -;
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or a pharmaceutically acceptable salt, solvate or ester thereof.

In another embodiment, in Formula (1), U and V are present; and U is
selected from the group consisting of -O-C(O)NH-, -OC(O)N(alkyl)-, —C(O)-, -
C(0)O-, —C(O)NH-, -C(O)N(alkyl)-, —C(=N-OH)-alkyl-, and ~C(=N-O-alkyl)-
alkyl-.

In another embodiment, in Formula (1), U and V are present; and U is
selected from the group consisting of -O-C(O)NH-, ~-OC(O)N(alkyl)-, —C(O)-, -
C(0)O-, -C(O)NH-, -C(O)N(alkyl)-, -C(=N-OH)-alkyl-, and —C(=N-O-alkyl)-
alkyl-;

wherein ring A is selected from the group consisting of phenyl,

thiophenyl, pyridyl, pyrimidyl, and
0
=
. N

, each of which is substituted with —Y-R' and —Z-R? as shown.



wherein ring A is selected fromthe group consisting

of phenyl, thiophenyl, pyridyl, pyrimdyl, and O N
weacdr/o8d459hi ch is substituted with -Y-RL and - BERUSa®7/001030

shown. WD 2007/ 084455 PCT/ US2007/001030 38 In anot her

enbodi nent, in Formula (1), Uand V are present; and U

is selected fromthe groupcgg);]si sti ?:?O;JLH:OC(O) NH-,
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i1 as T CRe iR A

substltuted with one to four R1
selgetedfremdhe greupcomsisting qn&-ﬁé@)"dﬂb.o@@ﬁhm(alkyl)- —C(O)— -

CFOGLO Nt SN PLRQy B, B S
alkmk;(@)d\Mewn)T is alogent-qr prel§em), and wl@a@prhent is selected from
DR or Sk 4t o S b
stetmjltwadnmﬂ'l oserto fosr Ré‘éimadﬁtmt which ddrebg tiss!Bame or different.
conelehhdherbriiort R AL i S0 sumpemtanay i
selecteslefrcanttbel groamcbhe.sghgtm -CROEDFNHA gcnf: OR(SHNEG(O)-, -

y AP “c il Rkl AN ARV b N ralkyi)-

alaylk,yeind wheteinveicrien Y ik absehest ?ﬂasﬁeh@ r@ﬁ&‘ﬁ/h@'ﬁ%@ Fnt is

RSB oS ok Soishon 1 L bag anan
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hét&Fdd?éiyhé{néir Césgﬂééﬂl gl llier}é‘lnt \Eh?@'re%g&'cvfeﬁaué g/rWtqucyclyl or
cycloalkyl contains two radlcals on adjacent carbon atoms, said radicals may
optionally be taken together with the carbon atoms to which they are attached
to form a five- to eight-membered cycloalkyl, heterocyclyl, aryl or heteroaryl
ring; wherein each of aforementioned V alkyl, heterocyclyl, and cycloalkyl,
optionally with said five- to eight-membered cycloalkyl, heterocyclyl, aryl or
heteroaryl ring is is independently unsubstituted or substituted with one to four
R'® moieties which can be the same or different.

In another embodiment, in Formula (1), U and V are present; and U is
selected from the group consisting of -O-C(O)NH-, -OC(O)N(alkyl)-, —C(O)-, -
C(O)O-, —C(O)NH-, -C(O)N(alkyl)-, —C(=N-OH)-alkyl-, and —C(=N-O-alkytl)-
alkyl-; and wherein V is selected from the group consisting of methyl, ethyl,



heteroaryl ring is is independently unsubstituted or

substituted with one to four R10 noieties which can
woeod7s44sanme or different. In another enbodi meRCT/USZ07/001030

Formula (1), Uand V are present; and Uis selected

fromthe group consisting of -O C(O NH,

-O(O N(al kyl)-, -(OQ-, - (OO, -C(O N+,

-C(O N(al kyl)-, -C(=N-OH)-al 891 -, and -C(=N-© al kyl) -

al kyl-; and wherein Vis selected fromthe group

consi sting of nethyl, ethyl, WO 2007/ 084455
lswrwpmmprmmyMem mnperydiunyrmﬂﬂmjllyrsﬂbstltuted with cyano

LB e B SRR

tetrahydrofuranyl and 0 NH, -CH(CH3)- substituted
wth g , Ppi perazinyl substituted wth nethyl,

[ | substituted wth -CH2-phenyl, N\N-1 -, ~
subs itu d with cyclopropyl, and In another

[ , In Formula (1), Uand V are present; and U

- g)e'N(eg} E;t;@(@mkggygt.de@%éﬁew&gwﬁz.ny%ut,sttmed wih
matioyd) RyEplidinyl-substifuted Gkth--GHyphengnd - C(=N- O al kyl ) -

al kyl -; and ere| n each of Yand Zis |ndependently
5 -,. p consisting of a covalent bond

5 dfr
- naoth odlrrent in Formula (1), U and
el e resent ] B‘s@it&éb%tﬁé@%%%ﬂ%

copsi sting of -0-C(O N, -0 O N al
O C(QNH, -C(ON(al kyl)-, -C(=N-OH)-al kyl -
C(—‘O'%)al kyl)- al kyl-; and wherein Yis -0- and Z

a coval ent bond. I n another enbodi nent, in Fornul a

U an and Uis selectedfromthe

tg\ev are present;
gr ouH" aenteE emkpdimeny.inrgmiuia (DJd@End\ arryaresent; and U is
sel&td-from tﬁé@r@up co%@tlgof OCC@)N(I L"-ﬂ% )N(alkﬁ/()- —C(O)-,

= -al ky
C\;/(%IQH ??é)éQWH d@)%!ﬁ@k -|‘§(rgb@¢9rﬁlléwt |andseCéehe@-alkyl)-

alkgF Bt WheBeiRBaFIOSY Brid8 iQinddp@Rtefty ¥brected from the group
consisting of a covalent bond and —-O-.

In another embodiment, in Formula (1), U and V are present; and U is
selected from the group consisting of -O-C(O)NH-, -OC(O)N(alkyl)-, —-C(O)-, -
C(0)O-, —C(O)NH-, -C(O)N(alkyl)-, —C(=N-OH)-alkyl-, and —C(=N-O-alkyl)-
alkyl-; and wherein Y is —O- and Z is a covalent bond.

In another embodiment, in Formula (1), U and V are present; and U is
selected from the group consisting of -O-C(O)NH-, -OC(O)N(alkyl)-, —C(O)-, -
C(O)O-, —C(O)NH-, -C(O)N(alkyl)-, —C(=N-OH)-alkyl-, and —C(=N-O-alkyt)-
alkyl-; and wherein each of R' and R?is independently selected form the
grodp consisting of H and alkyl.

In another embodiment, in Formula (1), U and V are present; and U is
selected from the group consisting of -O-C(O)NH-, -OC(O)N(alkyl)-, —C(Q)-, -
C(0O)O-, —C(O)NH-, -C(O)N(alkyl)-, —C(=N-OH)-alkyl-, and —C(=N-O-alkyl)-
alkyl-; and wherein R is alkyl and R? is H.



In anot her enbodinent, in Formula (1), U and V are

present; and Uis selected fromthe group consisting
woR00708650) NH-, -OC(O N(al kyl)-, -C(O-, - C(OpOT/US2007/001030

-C(ONH, -C(ON(al kyl)-, -C(=N-OH)-al kyl -, and

-C(=N-0-al kyl)- alkyl-; and wherein RL is al kyl and R2

is H WD 2007/ 084455 PCT/ US2007/ 001030 40 In anot her

enbodi nent, in Formula (1), #@0and V are present; and U

is selected fromthe group consisting of -O C(O NH,

-0C(OQ N(al kyl)-, -(OQ-, - (OO, -C(ONH,

- ( O)lhl(alioklyér) embeo@ir@htOir Faithyla (1), Ahdnd & afé predery;land U is

d
ssl@&iw E@m %g?%t?ansastmq %@ty e8f%;?§§u¢alkymnaqp>--
O?)?N(@gdl)EdH r-mro?x guawwnozelv.sowd&gyé?mﬁé(@lwankyl)

31 kyl-opR-dwReiein R @(nq&\m al kyl -, and -C(=N-O al kyl ) -
ggrgg?gmwﬁsaﬁnéaewﬁmu% |Pfu 5@& Wheée &.le)sgh% and U is

€ group consi st
ssladted frogs the grayp dongisting of J@rCMQ)NH- ZOO(GD)N(aIlk\yIN +OKD)-, -

CP0)8-C-&oNHELE(Ofntikyt)-, Cc(=N-OH)-alkyl-, and ~C(=N-O-alkyl)-
alkyl-; and wherein the compound of Formuia (1) is selected from the group
consisting of:
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OHN h-NH O WO 2007/084455 PCT/ US2007/001030 43 31
a pharmaceutically

OO Ni O

wacowpsaisfe salt,

enbodi nent
present,

and each of

HN -NH O or

sel ected fromthe group

sol vate or
in Formula (1),

at

ester thereof.

| east one T and Vis

-Y-R and -Z-R2 is independently
consi sting of cyano,

| nPET@ISEE®I/001030

- (Q(R4)2)"-C(OQ OH, -(C(R4)2)A3C(OQ O al kyl, -(C(R4)2)"-

C(ONH2, -(C(R4)2)n-C(O NH(al kyl'), and

-(A(R4)2)"-CLON(alkyl) 2. wherein each R4

i ndependentlly is Blor allkyl; and nis 1-3. In anot her

enbodi ment, |n Formula (jI), at least one T anq Vis

present, and each of -Y-R,.abhd - Z- 5N i ndepgendent |y

sel ected fromthe group cg\nsn ) cyano,

-(C(RA)2)N-AOOH, -(C(R4)2)r, - O al kyl,

-(C(R4)2)n- C(ONH2, -(Q(R4)2)n-£(O NH( al kyI) and
O.N(al kyl M2 wherein each R4

O-FEC(R4% 22

tigalsascentablesalt, seheate of estersherdmdr ci n

ring |pﬂ\ah§tm%§|¢#ﬁﬁ&‘lﬁmér{t°m F?ﬁn&ké"(ﬂ

%@? bﬁéﬁnggﬁ Vis present,
phenyl , thi en rrd pyri’m
am,ng;h Qf < tart%-t-ldg v\istlndepGMemrycBeléeﬂéﬂ fasmsthewroup
cbiisRlig 3 oalish R G ORI e @) T D) BESHyE “Tc Ry
Q(%Nblend@dﬂ )2)5 €GN Eidalkyh nandh e (Q(R)5)-C(@)Bi(alkiy) g Wherein

A Bihd 044,500

NH( al kyl ), and
- ([ RA)aﬂg)the@(e@Mmh'ith) i21 thmlal(r) atleebt Bde T and V is present,

aha% rﬂlnkﬁg IVAHV nd '_k(ﬁz iS mgebencflentR/ seﬁegled frg\rhnetaglg?oup

sai
consisting of cyano, —(C(R*)2),-C(O)OH, ~(C(R*)2)n-C(O)O-alkyl, —(C(R%2)n-

C(O)NHz, «(C(R*)2)n-C(O)NH(alkyl), and —(C(R*)2)n-C(O)N(alkyl),, wherein
each R* independently is H or alkyl; and n is 1-3; wherein ring A is selected
from the group.consisting of phenyl, thiophenyl, pyridyl, pyrimidyl, and

O

) O
N , each of which is substituted with —Y-R' and —Z-R? as shown.

In another embodiment, in Formula (1), at least one T and V is present,
and each of —-Y-R' and —Z-R? i independently selected from the group
consisting of cyano, —(C(R*)2)a-C(O)OH, ~(C(R*)2)a-C(0)O-alkyl, -(C(R*)2)n-
C(O)NH3, —(C(R*)2)s-C(O)NH(alkyl), and —(C(R*)2)n-C(O)N(alkyl),, wherein
each R* independently is H or alkyl; and n is 1-3; wherein said ring A is
phenyl.

In another embodiment, in Formula (1), at least one T and V is present,
and each of —Y-R' and —~Z-R? is independently selected from the group
consisting of cyano, —(C(R*)2)n-C(O)OH, —(C(R*),),-C(0)O-alkyl, —(C(R"2)n-
C(O)NHz, «(C(R*)2)s-C(O)NH(alkyl), and —(C(R*2)s-C(O)N(alkyl)z, wherein
each R* independently is H or alkyl; and n is 1-3; wherein T or V is aryl which
is unsubstituted or substituted with one to four R'® moieties.



phenyl. I n another enbodinent, in Fornmula (1), at

| east one T and V is present, and each of -Y-Rl and
WwWo2ZeRAs#4551 ndependent |y sel ected fromthe groupCT/US2007/001030

consi sting of cyano, -(C(R4)2)n-C(O OH,

-(CRH)2)n-C(O O al kyl, -(C(R4)2)n- C(O NH2,

-(C(R4)2)n-C(O NH( al kyl), and

-(C(R4)2)n-C(O N(al kyl )2, whéfein each R4

i ndependently is Hor alkyl; and nis 1-3; wherein T

or Vis aryl which is unsubstituted or substituted

vv| t h Iomqtrmerfemboﬁmﬂ)entmreFomula\m 200dsh3héSband V is present,
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eaéW‘ih@é (&G by k) ]
-{OLR4) 2) Ed %I oyl 2 viHH n is 1-3; whergin only one of T and V
ISiPf§eFBhdent Iy is Hor alkyl; and n is 1-3; wherein

only Ir@ﬁﬁoﬁfer-én%t%%en't SmFF;&ﬁﬁ.ﬂé (QLl 5 A8 Qﬁé T and V. is present;

enbodi nen in_Fornula (I one
e%?'é@én‘?/ R’ apdirZoR’ isfirdepsndentty Releated froepthedgraupy/consisting
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is a en@ther embodiment, in Formula (1), at least one T and V is present;
each of -Y-R' and —Z-R? is independently selected from the group consisting
of cyano, ~(C(R*)2):-C(O)OH, «(C(R*)2)n-C(0)0-alkyl, —(C(R*)2)-C(O)NHz, —
(C(R*)2)-C(O)NH(alkyl), and —(C(R*),)-C(O)N(alkyl)z, wherein each R*
independently is H or alkyl; and n is 1-3, wherein n is 1.

In another embodiment, in Formula (1), at least one T and V is present;
each of ~Y-R' and ~Z-R? is independently selected from the group consisting
of cyano, —(C(R%)z):-C(O)OH, ~(C(R*)2)s-C(0)O-alkyl, —(C(R*)2)n-C(O)NHz, —
(C(R*)2)a-C(O)NH(alkyl), and (C(R*)2):-C(O)N(alkyl),, wherein each R*
independently is H or alkyl; and n is 1-3; wherein each of Y and Z is



In anot her enbodinment, in Fornmula (1), at least one T

and Vis present; each of -Y-RlL and -Z-R2 is
wondependent | y sel ected fromthe group consi st Pagusefo7/001030

cyano, -(C(R4)2)n-C(OCH, -(C(R4)2)n-C(O O al kyl,

-(C(RY)2)N-C(ONH2, - (C(R4)2)n-C(O NH(al kyl), and

-(C(R4) 2) n-C(O) N(al kyl') 2, wherein each R4

i ndependently is H or alkyl; 48nd n is 1-3, wherein n

is 1. In another enbodinent, in Fornmula (1), at |east

one T and V is present; each of -Y-Rl and -Z-R2 is
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(C(R4)2)n C(OOCalkyl, -(C(R4)2)n-C(O NH2, -
C( Rin anather epnbediment,)in Forthuls ()R4) 2hst 60ET™NGrd Wik Joesent:
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is Cg’gf‘ﬂn) 2)n-C(O N(al kyl )2, wherein each R4
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In another embodiment, in Formula (1), at least one T and V is present;
each of —-Y-R' and —Z-R?is independently selected from the group consisting
of cyano, —(C(R*)2)a-C(O)OH, (C(R*)2)a-C(O)O-alkyl, ~(C(R%)2)n-C(O)NHz, —
(C(R*)2)n-C(O)NH(alkyl), and —(C(R*2)s-C(O)N(alkyl)z, wherein each R?
independently is H or alkyl; and n is 1-3; wherein the compound of Formula (1)
is selected from the group consisting of:
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i ndependently is Hor alkyl; and nis 1-3; wherein Z

is -CH2-, and Rz is - C((OQOH or -C(ONH2. In another
wenbwdsssst , in Formula (1), at |east one T an@CY/UiS3007/001030
present; each of -Y-Rl and -Z-R2 is independently

sel ected fromthe group consisting of cyano,
-(C(R4) 2) n- C( O OH, (C(R4)2)n C(O O al kyl,
-(C(R4)2)n-C(O)NH2, - (C(R4#6)n- C(O)NH(aI kyl),
-(C(R4)2)n-C( O N( al kyI)2 wherein each R4

and

i ndependently is H or alkyl; and nis 1-3; wherein the
conpound of Formula (I | S ;wwfn1the gr oug
consi sty ng of gipnpound] St r ¢y ¥ 2007/ 084485
PCT/ US2D07/ 001030 46 |35 W F 36 N HN|O
~-NH OH 37 or a pharnpceut sfigabl e salt qr
sol vate| thereof. |In anptheg: n Fornul a
(1), Tis aryl or hetefoary hich is
optional Iy substituted| with fepe to faur i ndependentjl y
sel ecteld R1I0 3I®ieties| and B 3 % which is
optionaf |y substituted with one »x{_d ndgpendently
sel ecteld R10 moieties.| I n anotH nbo , in
Formul g (1), T is arylfor hetspoaryl ?ach g  whigh
s opti t+h—ene—te—four

|ndeBe dently sel ected R1 noletles and V is al kynyl
whi ch ijs opti stit O t Wo

i ndependent |y sel ect ed] R10 Aanring Ais
sel ectedd fromthe group co nyl |

t hi ophgnyl, pyridyl, pyrin1M{”“

or a pharmaceutically acceptable salt or solvate thereof.

In another embodiment, in Formula (1), T is aryl or heteroaryl, each of
which is optionally substituted with one to four independently selected R®
moieties, and V is alkynyl which is optionally substituted with one or two
independently selected R'® moieties.

In another embodiment, in Formula (1), T is aryl or heteroaryl, each of
which is optionally substituted with one to four independently selected R'°
moieties, and V is alkynyl which is optionally substituted with one or two
independently selected R'® moieties; wherein ring A is selected from the
group consisting of phenyl, thiophenyl, pyridyl, pyrimidyl, and

O

) O
N , each of which is substituted with —Y-R' and -Z-R? as shown.

In another embodiment, in Formula (1), T is aryl or heteroaryi, each of
which is optionally substituted with one to four independently selected R'®
moieties, and V is alkynyl which is optionally substituted with one or two
independently selected R'® moieties; wherein said ring A is phenyl.

In another embodiment, in Formula (1), T is aryl or heteroaryl, each of
which is optionally substituted with one to four independently selected R



rN each of which is substituted with -Y-R and -Z-R2

as shown. In another enbodiment, in Fornula (I), Tis
wanyir/oss4shet eroaryl, each of which is optionaPCy/US2007/001030

substituted with one to four independently selected R1

noi eties, and V is al kynyl which is optionally

substituted with one or two independently selected

R10 noieties; wherein said rffhg A is phenyl. In
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wln@hes @@ﬁlyhallxeauhstdﬁtewwtg loriestodiour b'rdddey]d@ntlznfs:eieéttlttggl R
en
e‘a*és"?@déﬂyny?n%vﬁiﬁﬁ%oeh?%' it Euisd, with og an e
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In ancther embodiment, in Formula (1), T is aryl or heteroaryl, each of

which is optionally substituted with one to four independently selected R
moieties, and V is alkynyl which is optionally substituted with one or two
independently selected R'® moieties; wherein said R™® substituents are
selected from the group consisting of —N(alkyl)z, -OH, -OCHj3, and pyridyl.

In another embodiment, in Formula (1), T is aryl or heteroaryl, each of
which is optionally substituted with one to four independently selected R
moieties, and V is alkynyl which is optionally substituted with one or two
independently selected R'® moieties; wherein the compound of Formula (1) is
selected from the group consisting of:



which is optionally substituted wwth one to four

i ndependently selected RL npoieties, and V is al kynyl
woehbwhsissopti onal |y substituted with one or tROT/US2007/001030

i ndependently sel ected R1O noieties; wherein said RLQ

substituents are selected fromthe group consisting

of -N(al kyl)2, -OH, -0OCH3, and pyridyl. In another

enbodi nent, in Fornula (1), is aryl or heteroaryl,

each of which is optionally substituted with one to

four in Lefi '

al kynyl atlo ally substituted with one or
two in epe selected R10 eghiitupss wWherein tlhe
compound of FolDTuI a (1) is selected fromthe groug
consi sty ng of : WO 2007/ 084455 PCT/ US2007/ 001030 48§
Conmpoungd Structures” TDN" I8N NT ONOU- NI90
jINo QN O 020 O N
18
19
o}
W
20
o}
N
A
21 N\
22




Ok N\ O ON 22 0O HNNa O OsL, NOH W

2007/ 084455 PCT/ US2007/ 001030 49 0 91 0---4INH O
WO200HSNSSN O NH ~N 94 O~(a'N ' NH | 96TwSzo0N001030

O H or a pharnmaceutically acceptable salt, solvate,

or ester thereof. In another enbodi nent, in Fornula

(1), at least one of T and Vis present, ring Ais

heteroaryl, and V is other t#8n al kynyl .
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or a pharmaceutically acceptable salt, solvate, or ester thereof.

In another embodiment, in Formula (1), at least one of T and V is
present, ring A is heteroaryl, and V is other than atkynyl.

In another embodiment, in Formula (1), at least one of T and V is
present, ring A is heteroaryl, and V is other than alkynyl; wherein ring A is
selected from the group consisting of thiophenyl, pyridyl, pyrimidyl, and



In anot her enbodinment, in Formula (1), at |east one of
Tand Vis present, ring Ais heteroaryl, and Vis
wotherosi4san al kynyl; wherein ring Ais sel ect edTfusemwr/001030
the group consisting of thiophenyl, pyridyl,
pyrimdyl, and WO 2007/ 084455 PCT/ US2007/001030 50 O
N, each of which is substituted with -Y-RlL and -Z-R2
as shown. In another enbodi ®nt, in Fornula (1), at
| east one of T and Vis present, ring Ais
heteroaryl, and V is other than al kynyl; wherein T is
d cPromthe group consisting of alkyl, and
-subtituted aryl. In another enbodinent, in
lan1l), at least one of T and Vis present ring
i s et er 023ah ofwhich is substiteited wath YR rand —ZHR? as shown.
U an For,qul a
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1), at |east one
presentoring A isdietexparyl, anIdeV ist hﬂner dihday ajitynylivetierein T’ i$ 8elected

| bond
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S ot her an

et Ryiino B Bheltntiap ) 6 3E IR et Y limit i¥aspin U ana V are

abselsti.stl ng of H and - CH3; and R2 is H [In another
errbogrihrrenf‘r1 in % 6%[2_ | east one of T and V is

pr esehENOHGI$A oM a?r"FU'aéHdaUqa§tQﬂﬁé?f T aad Vis
paééej‘lﬂ,ymng wWie fh%téro\érylS afd \P%V@!hémhehpaﬂ( ﬁgl '\nﬁ*né?’e nI Vi Y Is selected

her enbodi nent, in Formul a
frg szl hg groupfansisting ef a goyalest h@[‘@ %@r-y@,, aam:bIZ\;S lascovalent
boendler than al kynyl; wherein Yis is -0- and RL is
-CH3. I n another enbodl ment, in Forrmula (1), at |east
one Bt anothed embedimanisiarformulagl)aat ledstaoaecmrrydand évhld

et HrRPA 18 Plolatyn cora SR
p rﬂ;e 5 A ?ﬁ@hé}r‘d \{]\%eéatﬁéptrﬁr{ gl@%n, wt eéen(ll
s¢|@gqu fm the groupdonsisting of H and -CHs; and R? is H.

In another embodiment, in Formula (1), at least one of T and V is
present, ring A is heteroaryl, and V is other than alkynyl; wherein Y is a

covalent bond R' is H.

In another embodiment, in Formula (I), at least one of T and V is
present, ring A is heteroaryl, and V is other than alkynyl; wherein Y is is —O-
and R' is —CHs.

In another embodiment, in Formula (1), at least one of T and V is
present, ring A is heteroaryl, and V is other than alkynyl; wherein Z is a
covalent bond and R? is H.

In another embodiment, in Formula (I), atleastone of Tand Vis
present, ring A is heteroaryl, and V is other than alkynyl; wherein the
compound of Formula (1) is selected from the group consisting of:

Compound

D Structures




present, ring Ais heteroaryl, and V is other than

al kynyl; wherein the conpound of Fornmula (I) is
weoeebwmsedsfrom t he group consisting of: ConpoRa@/ulSE»07/001030

Structures WO 2007/ 084455 PCT/ US2007/ 001030 51 0 25

~NNO O/N ui 26 0~io 27 .~NW FONO 28 0O

N NA O FNO::7NO 290}é\l N~ or a

pharmaceutically acceptable Lit or solvate thereof.

I n anot her enbodi nent, the conpound of Fornmula (1) is

selected fraom the group caonsisting of conpounds

listed | n the table belltow(TabIe ), or a

phar maceutically accepft abl e sal k vate, ester of
i somer thereof:‘25 This tjabl e
)—N N @)
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26
27
28
29

or a pharmaceutically acceptable salt or solvate thereof.

In another embodiment, the compound of Formula (l) is selected from
the group consisting of compounds listed in the table below (Table 1), or a
pharmaceutically acceptable salt, solvate, ester or isomer thereof. This table
also lists the mass spectroscopy data and the Ki rating for each compound.
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



also lists the mass spectroscopy data and the Ki
rati ng for each conpound. Those conpounds having a Ki
woabumsefss| ess than 10 nM (<10 nM are desi gnaCeasSori01030
letter "A"; those with a Ki value of from 10 to | ess
than 100 nM (10 - <100 nM are designated with letter
"B"; those with a Ki value of from WO 2007/084455
PCT/ US2007/ 001030 52 100 t 052000 nM are desi gnat ed
with letter "C'; and those with a Ki value of nore
t han 1000 nM (>1000 nM are designated with letter
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a pharmaceutically acceptable salt, solvate, or ester

thereof. Specific TACE inhibitory activity (Ki val ues)

of sone representative conpounds of the present

i nvention are set forth belf@w. WD 2007/ 084455

PCT/ US2007/ 001030 74 Conpound Structures Exact Mass

Qosvd Ki (nM 1D Mass NH=
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In another embodiment, the compound of Formula (1) is selected from

the group consisting of:

Compound
ID

Structures
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As used above, and throughout this disclosure, the
followi ng terms, unless otherw se indicated, shall be
understood to have the followi ng neanings: "Patient”
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cycl oal kyl, cyano, hydroxy, al koxy, alkylthio, am no,

-NH(al kyl), -NH(cycloal kyl), -N(al kyl)2, carboxy and
woCi@oaskyl . Non-1imting exanpl es of suitabCeuakdoylo103o

groups include nethyl, ethyl, n-propyl, isopropyl and

t-butyl. "Al kenyl" neans an aliphatic hydrocarbon

group containing at |east one carbon-carbon double

bond and whi ch may be strai gh® or branched and

conprising about 2 to about 15 carbon atons in the

chain. Preferred alkenyl groups have about 2 to about

12 carbon atjons in the ghain; and,ore preferably

about 2 to gbout 6 carbpn aton§glin the chain. |Branched

means that Jone of® nore|l ower y] groups sudh as
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contai ning at | east one carbon-carbon triple bond and
whi ch may be straight or branched and conprising
about 2 to about 15 carbon atons in the chain.
Preferred al kynyl groups have about 2 to about 12
carbon atons in the chain; and nore preferably about
2 to about 4 carbon atons in the chain. Branched neans
that one or nore | ower al kyl groups such as nethyl,
ethyl or propyl, are attached to a l.inear al kynyl
chain. "Lower al kynyl"™ neans about 2 to about 6 carbon
atonms in the chain which may be straight or branched.
Non-limting exanples of suitable al kynyl groups

i ncl ude et hynyl, propynyl, 2-butynyl and 3-

met hyl butynyl . The term "substituted al kynyl" neans
that the al kynyl group may be substituted by one or
nore substituents which nmay be the sane or WO

2007/ 084455 PCT/ US2007/ 001030 77 different, each
substituent being independently selected fromthe
group consisting of alkyl, aryl and cyc! oal kyl .

"Aryl" means an aromatic nonocyclic 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 sane or
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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.




79 heteroaryl al kenyl, heteroaryl al kynyl,
' eroaryl, hydroxy, hydroxyal kyl, al koxy,
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casonwarban doablertssrRNand WHIBIE midySe %i’r%ﬁﬁ”f‘gr%rrgﬂ&i%(gﬁgd

ool otk 2.45 ot 35 aaben g&érgﬁenm&chememefyaﬂed alkeny
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tom_respect i vel resent as

pré ratlflml_aﬁqohxtg tRehaul 6 ear ;:pnratﬂglsnayhexhatn @mheﬁé@@heans that
onewrmafe Idvisr eﬂk‘@l@%ﬁps @5 %‘gﬁ] Zﬁ]tQWN 4%”&}3% a|>| attached

dth I Keé; = suc
to 8 iRy %ﬂﬁé’d’)’bgh@'“ef"—qwl‘sallkﬁwﬂtmmns abeut@teaBEUES Yarbon

ataras il the® BhAIRNAhicH rﬁé’}bmh%ttg 8&3 Jy%'gp‘{%ﬂgés%@ewmng examples

bstituents
of a%ﬁfqtn eé“ Suensﬂbagtm%lr@mdaeeihw@l reopényl, Hhﬁ;t@hwsgﬁéth%ut-z-

e et Lok BB SRR * Y o e, B ot e o
S, 3_,ﬁiky;ayld aneauman aliphatic P?dﬂ:;aalrl@@rr ggoﬁlbé@?:irgn? at least one
caﬁ@??ﬁd&brﬁtw)%%ﬁdéééé Ikn?h)?h n?%f B ?r@mt 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 alkynyl 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



WD 2007/ 084455 PCT/ US2007/ 001030 80 thi onor phol i nyl,
thiazolidinyl, 1,4-dioxanyl, tetrahydrofuranyl, .

woebw7alsyds ot hi ophenyl, |actam [actone, and thecriusee7/00103
"Heterocyclyl” may also nean a single nmoiety (e. ? ,bl
carbonyl ) which sinultaneously replaces two available
hydr ogens on the sane carbon atomon a ring system

. . . _ 0 It
Exanpl e of such noiety is pyvrolidone: H N ci
shomrJrIpd be noted that tautomeric forns such as, for
exanple, the moieties: cLOc\ Hand C OH are

ey
cgroup ¢g’ my&@W%%X%Wé 9kvbnd  al kyl are as _
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a lower alk | and a | ower alkyl group. bond o
CRTmer 'ﬁﬁ\%ﬂ‘?%‘&yﬁ% §bout 14 cathgm aloms, girefdrabaabdLit  tol dtsbut 10
ARSI TG POl Pbd BY AN BB GS WtBne or more

ropar gyl met hyl ” "Het'er oar al Ky
"rligr DrSyM sUbsiyentsynbigh mayo tre simehatditorit] andiafb as

[ bed. Preferred

NP R Ry RS L Pai5iaryrasps include pheny
anghpaphthw.i ng exanpl es of suitable aral kyl groups he

Lgﬁg‘i—tﬁjé;te{ﬁ%&ggﬁéﬁﬁ rﬁ%!%961%?§%bﬁ8%ﬁ3q%lq§:c2¥l;c ring system
cornpsing atidup I5'tormmgﬁf1ia¢ ﬂﬂﬁd@u am%.ép;%%’r%ﬁy d?%(;‘(@a%%/ ?égéﬂ 10 ring
atlgrglﬁ.?g? Wq?ég{mgﬁég@q)r% q@ﬁgirir}g toms isx@mplessent other than
cashon ok exeuriotride, 4ygUR DK Lo 4 KR

z xyethyl. "Acyl" nmeans an H , al Ky

P%Féﬂé«g% BSK@WYM’%F@t-%n gPaup5 ita abamit Bhrindhatones.i thes"heteroary!"
cagriseipptionallyasutpstRuicaUs) ¥nd eF ‘fﬁér@e‘?mg@ifstgr%nsdu th%tl}el?ﬁ?S" which
mg)? Bg%e same or different, and are as defined herein. The prefix aza, oxa
or thia before the heteroaryl root name means that at least a nitrogen, oxygen
or sulfur atom respectively, is present as a ring atom. A nitrogen atom of a
heteroaryl can be optionally oxidized to the corresponding N-oxide.
“Heteroary!” may also include a heteroaryl as defined above fused to an aryl
as defined above. Non-limiting examples of suitable heteroaryls include
pyridyl, pyrazinyl, furanyl, thienyl, pyrimidinyl, pyridone (including N-
substituted pyridones), iIsoxazolyl, 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, indolyl, azaindolyl, benzimidazolyl, benzothienyl,
quinolinyl, imidazolyl, thienopyridyl, quinazolinyl, thienopyrimidyl,
pyrrolopyridyl, imidazopyridyl, isoquinolinyl, benzoazaindolyl, 1,2,4-triazinyl,
benzothiazolyl and the like. The term “heteroaryl” also refers to partially
saturated heteroaryl moieties such as, for example, tetrahydroisoquinolyl,
tetrahydroquinolyl and the like.

"Aralkyl" or “arylalkyl” means an aryl-alkyi- group in which the aryl and
alkyl are as previously described. Preferred aralkyls comprise a lower alkyl



WO 2007/ 084455 PCT/ US2007/001030 81 nnlﬁty LsafE;?ugh
rbonyl. Preferred acyls contain a | owe . .
\V;E;M;E&ﬂﬁtyng exanpl es of suitable acyl gr oupBCTMSLd©801030

fornyl, acetyl and propanoyl. "Aroyl" nmeans an
aryl-C(O- group in which the aryl group is as

previ ously descri bed. The bond to the parent noiety is
t hrough the carbonyl. Non-I7&iting exanples of
suitable groups include benzoyl and 1- naphthoyl.

" Al koxy" nmeans an al kyl -O group in which the al kyl
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e e, o STy B0t Ryt KR @RERNE =l e NeBPmiting
i ncl ude, phenyl t hi 0 and naph d
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Preferred cycloalkeny! rings contain about 5 to about 7 ring atoms. The
cycloalkenyl 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 cycloalkenyls include
cyclopentenyl, cyclohexenyl, cyclohépta-1,3-dienyl, and the like. Non-limiting
example of a suitable multicyclic cycloalkenyl is norbornylenyl.

“Halogen” (or “halo”) means fluorine, chlorine, bromine, or iodine.
Preferred are fluorine, chlorine and bromine.

"Ring system substituent” means a substituent attached to an aromatic
or non-aromatic ring system which, for example, replaces an available
hydrogen on the ring system. Ring system substituents may be the same or
different, each being independently selected from the group consisting of
alkyl, alkenyl, alkynyl, aryl, heteroaryl, aralkyl, alkylaryl, heteroaralkyl,
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system is an element other than carbon, for example nitrogen, oxygen or
sulfur, alone or in combination. There are no adjacent oxygen and/or sulfur
atoms present in the ring system. Preferred heterocyclyls contain about 5 to
about 6 ring atoms. The prefix aza, oxa or thia before the heterocyclyl root
name means that at least a nitrogen, oxygen or sulfur atom respectively is
present as a ring atom. Any —NH in a heterocyclyl ring may exist protected
such as, for example, as an -N(Boc), -N(CBz), -N(Tos) group and the like;
such protections are also considered part of this invention. The heterocyclyl
can be optionally substituted by one or more "ring system substituents” which
may be the same or different, and are as defined herein. The nitrogen or
sulfur atom of the heterocyclyl can be optionally oxidized to the corresponding
N-oxide, S-oxide or S,S-dioxide. Non-limiting examples of suitable monocyclic
heterocyclyl rings include piperidyl, pyrrolidinyl, piperazinyl, morpholinyl,



wel | known to the skilled artisan, in sufficient
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skilled artisan. It should also be noted that any

carbon as wel|l as heteroatomw th wunsatisfied

val ences in the text, schenes, exanples and Tabl es

herein is WD 2007/ 084455 PCT80S2007/ 001030 83 assuned

to have the sufficient nunber of hydrogen atom(s) to

satisfy the valences. Wen a functional group in a
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sacls aisty ifsqur@ﬁaapég, T. W Geene et al, Protective

G oups in organic Synthesis (1991), Wley, New York.

When any variable (e.g., aryl, terocycle, R2, etc.)

occurs nore than one tine i constituent or in

Formula I, its definition o ccurrence is

i ndependent of its definiti very ot her

occurrence. As used herein, erm"conposition" is

i ntended to enconpass a product\\conpri sing the

specified ingredients in the spe@ f.ied anounts, as

wel |l as any product which results, directly or

indirectly, from conbination of the specified

i ngr Bdshendds be motéb thee egitonestic iy SuchPA94bHERa , the

tes of the conpounds of the invention are also
mg’gérﬁ%hpl ated herein. The term "prodrug", as enpl oyed

herein, denotes a ound that is a drug precursor
whi ch, upon adminigtration to a j ect, undergoes
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alkynyl and a lower alkyl group. The bond to the parent moiety is through the
alkyl. Non-limiting examples of suitable alkynylalkyl groups include
propargylmethyl.

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

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

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



Phar maceuti cal Associ ati on and Perganon Press, both of
which are incorporated herein by reference thereto.
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precursor) that is transfornmed in vivo to yield a

conmpound of Forrmula (I) or a pharmaceutically

acceptable salt, hydrate or solvate of the conpound.

The transformati on may occur8by various nechani sns

(e.g., by nmetabolic or chem cal processes), such as,

for exanple, through hydrolysis in blood. A discussion
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"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 naphthyithio. 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 aralkylithio group is
benzyithio. The bond to the parent moiety is through the sulfur.

"Alkoxycarbonyl" means an alkyl-O-CO- group. Non-limiting examples
of suitable alkoxycarbonyl groups include methoxycarbonyl and
ethoxycarbonyl. The bond to the parent moiety is through the carbonyl.
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The term "isolated" or "in isolated form” for a compound refers to the
physical state of said compound after being isolated from a synthetic process
or natural source or combination thereof. The term "purified” or "in purified
form" for a compound refers to the physical state of said compound after
being obtained from a purification process or processes described herein or
well known to the skilled artisan, in sufficient purity to be characterizable by
standard analytical techniques described herein or well known to the skilled
artisan.

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

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



effective in inhibiting TACE, the production of TNF-a,

MWPs, ADAMS or any conbination thereof and thus
wonrodwsi4ig t he desired therapeutic, aneliorati PeT/US2007/001030

i nhibitory or preventative effect. The conpounds of
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scope of this invention. Reference to a conpound of

Formula | herein is underst88d to include reference

to salts thereof, unl ess otherw se indicated. The
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Systems (1 987) 14 of the A.C.S. Symposium Series, and in Bioreversible
Carriers in Drug Design, (1 987) Edward B. Roche, ed., American
Pharmaceutical Association and Pergamon Press, both of which are
incorporated herein by reference thereto. The term “prodrug” means a
compound (e.g, a drug precursor) that is transformed in vivo to yield a
compound of Formula (I) or a pharmaceutically acceptable salt, hydrate or
solvate of the compound. The transformation may occur by various
mechanisms (e.g., by metabolic or chemical processes), such as, for
example, through hydrolysis in blood. A discussion of the use of prodrugs is
provided by T. Higuchi and W. Stella, “Pro-drugs as Novel Delivery Systems,”



660) 1-19; P. Gould, International J. of Pharnmaceutics
(1986) 33 201-217; Anderson et al, The Practice of
wokRdi7osnas Chem stry (1996), Acadenic Press, RewuUszioR/p01030

and in The Orange Book (Food & Drug Adm nistration,

Washi ngton, D.C. on their website). These disclosures

are incorporated herein by reference thereto.

Exenpl ary basic salts includ84anmoni um salts, alkali

metal salts such as sodium lithium and potassium
salts, alkaline earth netal salts such as cal cium and
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CHARGE Wi thB (fRY €Xi st due to asymmetric carbons on
var ous substituents, including enantioneric forns
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Cs)alkoxycarbonylaminomethyl, succinoyl, (C+-Cg)alkanoyl, a-amino(C1-
Cas)alkanyl, arylacyl and a-aminoacyl, or a-aminoacyl-a-aminoacyl, where each
a-aminoacyl group is independently selected from the naturally occurring L-
amino acids, P(O) OH),, -P(O)O(C1-Cg)alkyl), or glycosyl (the radical
resulting from the removal of a hydroxyl group of the hemiacetal form of a
carbohydrate), and the like.

If a compound of Formula (1) incorporates an amine functional group, a
prodrug can be formed by the replacement of a hydrogen atom in the amine
group with a group such as, for example, R-carbonyl, RO-carbonyl, NRR’-
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The compounds of Formula | can form salts which are also within the
scope of this invention. Reference to a compound of Formula | herein is
understood to include reference to salts thereof, unless otherwise indicated.
The term "salt(s)", as employed herein, denotes acidic salts formed with
inorganic and/or organic acids, as well as basic salts formed with inorganic
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 to a carboxylic acid, zwitterions (“inner
salts") may be formed and are included within the term "salt(s)" as used
herein. Pharmaceutically acceptable (i.e., non-toxic, physiologically
acceptable) salts are preferred, although other salts are also useful. Saits of
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calcium and magnesium salts, salts with organic bases (for example, organic

amines) such as dicyclohexylamines, t-butyl amines, and salts with amino
acids such as arginine, lysine and the like. Basic nitrogen-containing groups
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acceptable salts within the scope of the invention and all acid and base salts
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Polymorphic forms of the compounds of Formula |, and of the salts,
solvates and prodrugs of the compounds of Formula |, are intended to be
included in the present invention.

The compounds according to the invention have pharmacological
properties; in particular, the compounds of Formula | can be inhibitors of
TACE, aggrecanase, TNF-o. and/or MMP activity.

In one aspect, the invention provides a pharmaceutical composition

comprising as an active ingredient at least one compound of formula (l).
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bronchopulmonary dysplasia, retinal disease, scleroderma, osteoporosis,
renal ischemia, myocardial infarction, cerebral stroke, cerebral ischemia,
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psoriasis, transplant rejection, atopic dermatitis, vasculitis, allergy, seasonal
allergic rhinitis, reversible airway obstruction, adult respiratory distress

syndrome, asthma, chronic obstructive pulmonary disease (COPD) and/or
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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 (I) or a pharmaceutically acceptable salt, solvate, ester
or isomer thereof.

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 u'lceration, solid tumor
growth and tumor invasion by secondary metastases, neovascular glaucoma,
inflammatory bowel disease, multiple sclerosis and psoriasis in a subject,
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In another aspect, the invention provides a method of treating a
condition or disease associated with ankylosing spondyiitis, comprising:
administering to the subject in need of such treatment a therapeutically
effective amount of at least one compound of formula (i) or a pharmaceutically
acceptable salt, solvate, ester or isomer thereof.

In another aspect, the invention provides a method of treating a
condition or disease associated with sciatica, comprising: administering to the
subject in need of such treatment a therapeutically effective amount of at least
one compound of formula (1) or a pharmaceutically acceptable salt, solvate,
ester or isomer thereof.
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growth and tumor invasion by secondary metastases, neovascular glaucoma,
inflammatory bowel disease, multiple sclerosis and psoriasis in a subject,
comprising: administering to the subject in need of such treatment a
therapeutically effective amount of at least one compound of Formula (1) or a
pharmaceutically acceptable salt, solvate, ester, or isomer thereof in
combination with a therapeutically effective amount of at least one
medicament selected from the group consisting of DMARDS, NSAIDs, COX-2
inhibitors, COX-1 inhibitors, immunosuppressives, BRMs, anti- -inflammatory
agents and H1 antagomsts

In another aspect, the invention provides a method of treating a
condition or disease selected from the group consisting of septic shock,
haemodynamic shock, sepsis syndrome, post ischaemic reperfusion injury,
malaria, mycobacterial infection, meningitis, psoriasis, congestive heart
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agents and H1 antagonists.

In another aspect, the invention provides a method for treating RA
comprising administering a compound of the formula | in combination with
compound selected from the class consisting of a COX-2 inhibitor e.g.
Celebrex® or Vioxx®; a COX-1 inhibitor e.g. Feldene®; an
immunosuppressive e.g. methotrexate or cyclosporin; a steroid e.g. O-
methasone; and anti-TNF-o compound, e.g. Enbrel® or Remicade®: a PDE
IV inhibitor, or other classes of compounds indicated for the treatment of RA.

In another aspect, the invention provides a method for treating multiple
sclerosis comprising administering a compound of the formula (1) in
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The pharmaceutical compositions containing the active ingredient may
be in a form suitable for oral use, for example, as tablets, 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 contain one or
more agents selected from the group consisting of sweetening agents,
flavoring agents, coloring agents and preserving agents in order to provide
pharmaceutically elegant and palatable preparations. Tablets contain the
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pharmaceutg cally lnactwe 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
unit is an oral dosage unit such as tablets, pills and the like. Similarly, the
herein-described method of treating a patient by administering a
pharmaceutical composition of the present invention is also intended to
encompass the administration of the afore-said bulk composition and’
individual dosage units.

Formulations for oral use may also be presented 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.
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agents may be added to provide a palatable oral preparation. These
compositions may be preserved by the addition of an anti-oxidant such as
ascorbic acid.

Dispersible powders and granules suitable for preparation of an
aqueous suspension by the addition of water provide the active ingredient in
admixture with a dispersing or wetting agent, suspending agent and one or
more preservatives. Suitable dispersing or wetting agents and suspending

agents are exemplified by those already mentioned above. Additional
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conmpounds of the present invention is selected in
accordance with a variety of factors including type,
species, weight, sex and nedical condition of the
patient; the severity of theggondition to be treated;

the route of administration; the renal and hepatic
function of the patient; and the particular conmpound
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may be employed are water, nger’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
employed including synthetic mono- or diglycerides. In addition, fatty acids
such as oleic acid find use in the preparation of injectables.

Compounds of the invention may also be administered in the form of
suppositories for rectal administration of the drug. The compositions can be
prepared by mixing the drug with a suitable non-irritating excipient which is
solid at ordinary temperatures but liquid at the rectal temperature and will



treated and the particular node of adm nistration. It
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variety of factors including the age, body weight,

general health, sex, diet, tine of admnistration,

route or admnistration, rate of excretion, drug

conbi nation and the severity99f the particular

di sease undergoi ng therapy. The conpounds of the
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to hRSaRF RSN MUT T B N Do Gl e e dee foprof a
tramsdermal delivenyisyatem, the dosage administration will, of course, be
continuous rather than intermittent throughout the dosage regimen.
Compounds of the present invention may also be delivered as a suppository
employing bases such as cocoa butter, glycerinated gelatin, hydrogenated
vegetable oils, mixtures of polyethylene glycols of various molecular weights
and fatty acid esters of polyethylene glycol.

The dosage regimen utilizing the compounds of the present invention is
selected in accordance with a variety of factors including type, species,
weight, sex and medical condition of the patient; the severity of the condition
to be treated; the route of administration; the renal and hepatic function of the
patient; and the particular compound thereof employed. A physician or
veterinarian of ordinary skill can readily determine and prescribe the effective
amount of the drug required to prevent, counter, arrest or reverse the
progress of the condition. Optimal precision in achieving concentration of
drug within the range that yields efficacy without toxicity requires a regimen
based on the kinetics of the drug’s availability to target sites. This involves a
consideration of the distribution, equilibrium, and elimination of a drug.
Preferably, doses of the compound of Formula ! useful in the method of the
present invention range from 0.01 to 1000 mg per day. More preferably,
dosages range from 0.1 to 1000 mg/day. Most preferably, dosages range
from 0.1 to 500 mg/day. For oral administration, the compositions are
preferably provided in the form of tablets containing 0.01 to 1000 milligrams of
the active ingredient, particularly 0.01, 0.05, 0.1, 0.5, 1.0, 2.5, 5.0, 10.0, 15.0,
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hours 1H proton HATU N, N,1Q00
N - Tetramet hyl - O (7- Azabenzotriazol -1 -yl ) U oni um
hexaf | uor ophosphat e Hex hexanes HOBT
2510, %5010 0x0b andB00 arkigmmsiyPiha-activesingpediphbisitive ani de

cymiSaaie B e bR SR BF RS L. A"
eﬂ’e@ﬂb@ahﬁajﬂt%fqhé Qﬁ@é R SFdRITIY SBpplicdat bhrdvsagryeldidf from

ht um al um num hydride LDA Lithiumdiisopro

abAKDIQ00 e/ ka0 Pbhl 58 MErFBAT POty WEIDB! Ry Bha Jange is
m&fE faELRIR AR My IS LRI k9 Aghg ¢ a%?de%@ei%t pisk day.

M | | Adyantageously, 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 to produce single dosage form will vary depending upon the host
treated and the particular mode of administration.

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

The compounds of the invention may be produced by processes known
to those skilted in the art and as shown in the foliowing reaction schemes and
in the preparations and examples described below.

EXAMPLES
The following abbreviations may be used in the procedures and schemes
below:
ACN Acetonitrile
AcOH Acetic acid
Aq Aqueous
BOC tert-Butoxycarbonyl
BOC,0O BOC Anhydride
C degrees Celsius
CBZCI Benzyl chioroformate
DBU 1,8-Diazabicyclo[5.4.0lundec-7-ene

DCM Dichloromethane



hertz nL MIliliter MPLC Medi um Pressure

'Ii/il_%ui'vgg?:hrormt ography NWVR Nucl ear Magnetic Resonance
woBowassisSpect roscopy NBS N-Bronpsucci nim de P&IEAIS2007/001030

N- Met hyl nmor phol i ne NVP 1-net hyl - 2-pyrrolidone ON
Over ni ght PCC Pyri di ni um Chl orochromate PTLC
Preparative thin |ayer chromatography PyBrOP hat
Bronmo-tris-pyrrolidi no- phosptbhi um hexaf | uor ophosphat e
Pyr Pyridine RT Roomtenperature SEM | 60
2-(Trinmethylsilyl)-ethoxynethyl sgc Silica ge

DEABMat ogrldipthy! azBdcatsoxyldtet oxycar bonyl ?égE Tunor
ne

DeenHo R - -al pha converting enzym

(QPROPRAAL " TWtpulify fiEPRlnaledocde! dietrae

DI&Dr ahydr diisopropylafodibhiboxgigte chr omat ogr aphy TR
ntion t.inme X-PHOS 2-di cycl ohexyl phosphi no-2', 4',

D@E{; i - s&éilsé’awpyiethym'nshenyl SYNTHETI C ROUTES AND

et 030
MPLES 84455 PCT/ US2007/ 001
gm?ﬂ}%\@R St e?ﬁi@?@g}% R I\ydé%t ep 3 R,,C~ NH2 NHBoc

oc O MeRimetbylarminopysiinee 0 O

DME Dimethoxyethane

DMF Dimethylformamide

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

DMSO Dimethyl sulfoxide

EDCI 1-(3—Dimethylaminopropyl)-B-ethylcarbodiimide hydrochloride

El Electron impact

eq Equivalents

EtOAc Ethyl acetate

EtOH Ethanol

¢] grams

h hours

hr hours

H proton

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

Hex hexanes

HOBT 1-Hydroxybenzotriazole

HMPA Hexamethyl phosphoramide

HPLC High pressure liquid chromategraphy

HPLC/MS  High pressure liquid chromatography/Mass spectroscopy

LC/MS Liquid chromatorgraphy/mass spectroscopy

LAH Lithium aluminum hydride

LDA Lithium diisopropylamide

M Molar

mmol millimoles

mCPBA meta-Chloroperoxybenzoic acid



1A 1B 1C ID General procedures for Exanple 1. In step
1, Compound 1A (either commercially avail able, or
wonrepasedsby a procedure simlar to that descpCbad2y/001030
Abdalla, G M and Sowell, J. W Journal of
Het erocyclic Chem stry, 1987, 24(2), 297-301) was
treated with one equivalent of D -tert-butyl
di carbonate in polar solventi{0such as DMF, for 30
m nutes to 12 hours. The solvent was renoved and
conmpound. 1 B could be used w thout further
MeirificatiMethyl purified by silica gel chromat ogr aphy.
tep 2, nd 113 was reacted with potassium
'\J(':%/gﬁ de an%ceggﬁgﬁﬁum carbonate in an al cohol and
MeDHr sol Wiethanoft 50 C to 90 C, for 5 hours to 48
hours. After cooling down, water was added and
n'EBrrpound IMINee3 d be col | ect ed by filtration. In step
conmpoungiliifea stirred with 2 to 20 equi val ents of
|\/Mgdrogen chl*oride in nethanol for 5 to 48 hours.
%Zer et hiMegahgitz was added, conpound 1 D coul d be

oIIecteE&mmE,Jtratlon Exarrple 2 ~ Step | a Step 2
St e oc O NHNHBoc ONHNH2 OO H HNC OO

MP/L B 2C MedigtePrasstweniguid Chioegtdphy G M and
terocyclic Chem stry,
7, 24(BU\M%%%§6T?“?%PBEHF%Hde salt, 8.60g, 45.4
M&rol) t MasshSpeatrbssoyl9. 0 nl, 136 mml) and
-tert b#ﬁé di carbonate (11.9q9, 54.4 nmmol) were
stlrred i AROPUGEINIMIAS, i de (100 m -) at 25 C for 16

NihMrs.  Shi-MethythcrgHeRs NaHCO3 (150 ni-) was added.

N&/{F aqueoys | ?r was WO 2007/ 084455 PCT/ US2007/ 001030
4 extra frES RrPYRlidone 100 ni-) twice. The organic

Ophase vvasom,lﬂﬁﬂtvmth brine (100 nL) and dried over

2SAHA. The solvent was renoved by rotar
Pél& Byndlmum Chlorochromate Y Y

PTLC Preparative thin layer chromatography

PyBrOP Bromo-tris-pyrrolidino-phosphonium hexafluorophosphate
Pyr Pyridine

RT Room temperature

SEM 2-(Trimethylsilyl)-ethoxymethyl’

sgc Silica gel 60 chromatography

tBOC tert-Butoxycarbonyi

TACE Tumor Necrosis Factor-alpha converting enzyme
TEA Triethylamine

TFA Trifluoroacetic acid

THF Tetrahydrofuran

TLC Thin layer chromatography

Tr Retention time

X-PHOS 2-dicyclohexylphosphino-2', 4', 6'-tri-isopropyl-1, 1-biphenyi
SYNTHETIC ROUTES AND EXAMPLES

Example 1



evaporator to give conmpound 2B whi ch was used w t hout
further purification. Step 2 Conpound 2B (9.06 g,
wG@30@B/08¢35), KCN (3.49 g, 53.7 mmol ), and ( NH4PEOT®S82007/001030
(12.0 g, 125.2 Mol ) were suspended in a m xture of

EtOH (35 m-) and water (35 nL). The sol ution was
stirred at 70 C for three days. After cooling down,

water (35 m-) was added. Thgssolid was filtered and
washed with water three tinmes.” The solid was dried

under vacuum at 40 C for 16 hours to give conpound 2C
(7.9 g, 68%. Step 3 Conmpound 2C (4.0 g) was suspended

in methanol (50 m-) and HO (4MA di oxane, 20 mr
R added. Sfhbk i on was_ 5% rre 5 C f orsts3

m\r ELhyl eth Wk). Was addgd o<KiBeol Id Was g <pi'He
filt ' i HN—{

ed washed w t hget hyl et her twneQ, and dri ed
under vacuum f or 12,ghours to give conpouhd 2D (2.7 g, , °
840.Exanple3000 step | 0 ~0 Step 2~ NI~ 0O
NH2 HN 3A Br 33 HNJ (r)~ No OM o H3D H 3C Step
Gergrapproce durespfasdexampde dor ding to the procedure

D . b Of

3358 fapotiballd 1 (qtper Lofingiial AHHIRHIS or propared by 2
plc&:@umodslmlmaodth;aiodescﬁbed dryy Abealian€&s.( M0 ahd. SoBSl, J. W.

3.4 b 134 .
Jgtigil of E1eterey B Chei ok 485 05561} VP 4fPhted with one
A o s o
t.he, so] i S
W'PP?eér@dg%:‘]%%sﬂél? FPVENEWSS ?“d'ﬂ?é“Bﬁ’%{&%qg could be
used WitHout Washdrhsuirification or purified by smca gel chromatography.

In step 2, compound 1B was reacted with potassium cyanide and ammonium
carbonate in an alcohol and water solution, at 50 °C to 90 °C, for 5 hours to 48
hours. After cooling down, water was added and compound 1C could be
collected by filtration.

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

Example 2
Step 1 Step 2 Step 3
NHBoc NH2
NHz NHBoc o NH o NH
o] (o] HN HN
(o] o
2A R : 2C 2D
Step 1

Compound 2A (Abdalla, G. M. and Sowell, J. W. Journal of Heterocyclic
Chemistry, 1987, 24(2), 297-301) (Hydrochloride salt, 8.60g, 45.4 mmol),
triethyl amine (19.0 mL, 136 mmol), and di-tert-butyl dicarbonate (11.9g, 54.4
mmol) were stirred in methylene chloride (100 mL) at 25 °C for 16 hours.
Saturated aqueous NaHCO; (150 mL) was added. The aqueous layer was



washed with water (50 m-) twice, dried over Na2SOQ4 or
MySH4, filtered, and concentrated by rotary

wevepmsatssr . The crude product was dried under PCYAG200M001030
to give conpound 3B which was used w thout further
purification. 1H NVWR appeared to indicate that
approximately 75% of this material was conpound 3B.
Step 2 Conpound 3B (4.62 nmdioy, Conpound 3C (824 ny,
4.62 nmmol ), and K2C03 (1.28 g, 9.24 mmol) were m xed
in DMF (30 nL). The solution was stirred at room

e eaid vae B! o SR e ST A §Es shed witn
b'ﬁ]ﬁ@g@ dﬂ'ﬁ%”ﬂ/&é"%%‘?'ﬁ@@zﬁ%- Tt sohtard tveasremﬁﬁehdiby rotary

i i ; o [ verse ase ..
SR (G o aap tipune BB AR Wels (ed Winbt frdBe Buication.
to give conmpound 3D (198 ny, 15% . Exanple 4 OCHg O

pFH3 OCH3 i t + BB Step 1 Step 2i OB Br Ol
St-e--~-l CO2CH3 CO2CH3 CO2CH3 4A 4B 4C 4D Br  Step 1

CermposndRB A9 Ofog, 38.8. BiatyHGN (8319 §358F Mimolf) 7arfB(NH.),CO
(190k) 128H 3% &1. O&%ﬁ&?G mmi) di oxanZ (358 4)2C0s
?LI;), ' vva?'er Q %‘ e?e SHREc Ay of PH (ML handtwater
(3§tmL).eafhatsolUﬂbrONésidtir'ba‘té’t)7mrl©gbr eréé%‘?\Q}..e ﬁe};‘%oling down,
fier _cooli the solid was reno .
W%W??%{*ﬁdn‘.ﬁasrﬁé’%&?r %&?&Wﬁ@’at?cfm ﬁgﬂé@SMWlth water three
ti i fTed dnlids deiga nanddrofs : Oc@! i
T o wsas(p 2 VID 2007/ 084455 30T/%§§80¢7C6‘8f6%d° give
co%‘@'lﬁgﬁogﬂcggé@‘ converted to Conpound 4D using a
procedure simlar to
Step 3
Compound 2C (4.0 g) was suspended in methanol (50 mL) and HCI (4M in
dioxane, 20 mL) was added. The solution was stirred at 25 °C for 3 hours.
Ethyl ether (50 ml) was added. The solid was filtered, washed with ethyl ether
twice, and dried under vacuum for 12 hours to give compound 2D (2.7 g,
84%).

Example 3
o} ' o
\o)J:@\ Step 1 _ ~_ Step 2 Ni\:@\ B
o~ o~ \QNHz HN o (o)
34 * 3m RSO N ap
o~ N
H
3C
Step 1

Compound 3A (prepared according to the procedure described by Wyrick, S.
D. et al. Journal of Medicinal Chemistry, 1987, 30(10), 1798-806) (3.33 a,
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



that described in Exanple 3.‘Exan'ple 50O t, OOC(I);B

Step | O\ OHStep 2 " NI ~ INNHNN( / ~ HN>% .
WO200N8Q50 . ;' N OONHHSEM SA 5B 5C Conpoeaa/us2007/00103

was prepared using chemstry simlar to that described

in Exanples 1, 2, 3 and 4. Stepl Conpound 5A (1. 1817

g, 3.36mmol) and pyridine hydrochloride (2.33 g, 28.

nol ) were added into a 20 mQ3rn cr owave reactor tube

and reacted at 200 C for 1 hour. After cooling down,

the solid was dissolved in DVF and purified by

filterast mdphmhedhmhagow/l a(nbxtwhﬁfg_).i ?hélg%%ﬁiéé 'os%gﬁw was then
0 % W .1 %

SRR YiteB (66 ) i, e gver BBant VGO, Moo, an

canééntratel) bwaﬁotdhﬁ %’glaéﬁpatbﬂ egisa:d} Aﬂomw% dsied under

EA (0. 7
"%‘Mﬁ*ﬁ%‘ml@%@m 38 rwméis was usastiwithodBfuBHepufification. "H-

NMR dy und U the product
. cppEMedity RIS Ml Sttty S of R sngeval was
CRBWRYDABB,C (0.81 g, 78% . Exanple 6 WO 2007/ 084455

PCT/ US2007/ 001030 107 N Br Br OO N1 OH Step 1

-N 1 OHSt,
Step 2

Compound 3B (4.62 mmol), Compound 3C (824 mg, 4.62 mmol), and K,CO;
(1.28 g, 9.24 mmol) were mixed in DMF (30 mL). The solution was stirred at
room temperature for 20 hours. DMF (15 mL) was added and the solid was
filtered and washed with DMF. All the DMF solution was combined and
concentrated to 25 mL. The resulting solution was purified via reverse phase
MPLC (CHsCN/water, 5% to 90%, containing 0.1%HCO:H) to give compound
3D (198 mg, 15%).

Example 4

OCHj, ~ O OCHjy OCHj

+ B"7'B” Step1 Step 2
O'B'O R - et Y.
CO,CH3 ] CO,CHj; CO,CHj;
Br
Br

4A 4B 4C 4D

Step 1

Compound 4A (20g, 81.61 mmol), 4B (13.36 mL, 97.93 mmol), Pd(dppf)Cl,
(1.0g, 1.36 mmol), dioxane (350 mL), water (50 mL), and Cs,COj; (22.5g, 163
mmol) were stirred at 110 °C (oil bath) under nitrogen for 16 hours. After
cooling, the solid was removed by filtration. The solution was concentrated
and purified by sgc (Hexane/EtOAc, 10:1) to give 4C (12.1g, 80%).

Step 2



20H HNHNHN Ncir ONOO4-NO- OSEMSEM O N SEM

6A 6B 6C tep 3 O \NOHO N O H 6D Conmpound 6A was
wonrepasedsusi ng chem stry simlar to that descPCibad200m001030

Exanples 1, 2, 3 4, and 5. Step 1 Conmpound 6A was

resol ved by Chiral cel OD colum (Mobile phase:

Hexane: 2- propanol 4:1). The first peak was col |l ected

and concentrated to give cc;ﬁ)ﬁound 6B. Step 2 Conmpound

6B (0.2 g, 0.36 nmol ), allyl palladi um chl ori de di nmer

(3 ng, 0.008 mmol), and DMF (3 were added to a_
Coswprunb dowas eanverteghie @pmmyndoé iRgVan PIRAACINE similar to

Tri-tert-butyl phosphine ( 30

tﬂn%tcréﬁ%ﬁpgpgﬁ?awziol ution in hexanes-Strenj,

pi peridine (61 ng, 0.7 mmol), and 3-di nethyl am no-1
E?(gwg%n wer e added via syringe. The reaction was

tYrring overnight at rt. The foll ow ng norning,
the reaction was stirred for 1 hr at 50 C The
r lting material was di Lyted with Et OAc, wash

O, . . 0
r Qdri edemi thy v SO4, Qonce ategetzo dr bij
i D e

L nuroduc.t_._was PuL!
r t ogr aphy using a t eutlon of WD o

Liad
°207/ 084455 PCT/ US2007/ 8015‘4)30 108 70% (5% Met hargaj,. in
Et OA€)d in hexanes to 100% (5% Met hanol in Et QAc) sc

Compound 5A was prepared using chemistry similar to that described in
Examples 1, 2, 3 and 4.

Step1

Compound 5A (1.18 g, 3.36mmol) and pyridine hydrochloride (2.33 g, 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 reverse phase chromatography on a C-18 cartridge (CH;CN/water 5% to
90%, with 0.1% HCO:H) to give compound 5B (0.87 g, 77%).

Step 2

Compound 5B (0.75 g, 2.22 mmol) was dissolved in DMF (12 mL). SEMCI
(0.48 mL, 2.44 mmol) and DIPEA (0.775 mL; 4.44 mmol) were added and the
solution was stirred at 25 °C for 4 hours. DMF was removed under vacuum
and the product was purified by sgc (Hexane/EtOAc: 3:1 to 1:1) to give
compound 5C (0.81 g, 78%).

Example 6



gi ving 55 ng of conpound 6C. Step 3 Conpound 6C (55

nmg) was dissolved in 10 nL of 4 MHC in dioxane
woAbdrosetssy and 10 ml of nethanol and the sol ut POWUS2®7/001030

added to a pressure tube. The tube was capped and

heated to 90 C. The reaction m xture was stirred at

90 Cfor 4 hr, then allowed to cool to room

temperature. The reaction mMO&ure was concentrated to

dryness. Met hanol was added and the reaction mxture

was reconcentrated to dryness. Methanol (5 m) and

triethylamne (1 nm-) were added and the reacty on

m xture was stirred at rt for 2 hr. The resulNing

sol ution was concentrated to dryness. The cru

product was purified on &"C 18 Isco cartridge
Be acetonitrile:water (+0. ' i
heObhagse to give
t hen oms—-&g%gﬂ—beé i NH epd, 2, N
4, A[FB was used to prepara%go ounds 18, 19, 254\
and 3eMin Table 1. Exanple 7528 0 0 0 0 O + HONE. O
StepdA NyO -S-'.P-2---01 i g yO.H Br OO 4D 7A /B
Step 3 RRRNOOON--1 O-ON~{ O Step ¢ Oep
rO Nof H7D- R= Et 7C 7E-R=H Step | Conpowrd 4D

p 3

(16.26 g, 62.77 mmol ) was dissolved in 100 nlL{of
and glycine ethyl ester hydrochloride (9.68 g\
mmol ) was added. Diisopropylethylamne (21 ni,

6

nmol ) was added and the reaction WO 2007/ 084455 Q oH
PCT/ US2007/ 001030 .\\—ijij
o)
04]'3 6D

Compound 6A was prepared using chemistry similar to that described in
Examples 1, 2, 3 4, and 5.

Step 1

Compound 6A was resolved by Chiralcel OD column (Mobile phase:

Hexane:2-propanol 4:1). The first peak was collected and concentrated to
give compound 6B.

Step 2

Compound 6B (0.2 g, 0.36 mmol), allyl palladium chloride dimer (3 mg, 0.008
mmol), and DMF (3 mL) were added to a round bottomed flask and cycled
between vacuum and nitrogen three times. Tri-tert-butyl phosphine (30
microliters of 10% solution in hexanes-Strem), piperidine (61 mg, 0.7 mmol),
and 3-dimethylamino-1 -Propyne were added via syringe. The reaction was
left stirring overnight at rt. The following morning, the reaction was stirred for
1hr at 50 °C. The resulting material was diluted with EtOAc, washed with
water, dried with MgSQ,, and concentrated to dryness. The crude product
was purified via flash silica gel chromatography using a gradient elution of



109 m xture was placed in a 70 C oil bath. The

reaction mxture was stirred overnight at 70C. After
WaQ2odTr08445he reaction m xture was all owed to co®CTS2007/001030

Et OAc, water, and 5 nL of 1 Maq NaHSO4 were added and

the | ayers were separated. The organic |ayer was

washed with water and brine, dried with MSOr

filtered and concentrated td08n orange oil (14.8 Q).

The crude product was purified via flash silica gel

chromat oghraphy using a 20%to 60% Et QAc: Hexanes

7Qe($% Methanohin BIDACE irhegsnd ot @@%6(58/., %}Baﬁ AELOAC)
t e und 7A (6. 31 g, was
ORISR SRS 11 (5 1.0 20 Sl L
(28 m., 28 nmmol) was added foll owed by 10 niL of

Sfe(%si?l ut e ethanol. The reaction m xture was stirred at
or 3 hr, then partially concentrated on the

oo AT B0 A
(Algrichy, A, 10 w0l o mathapiband tha ol dionbivas dadegapiztpletsare
tubBs THd as Bﬁgd YrbhddsPto fd ‘{é errgp regct al‘(%{l‘ gﬂgtglge was

concent r@t ness grvin
sticzad @i %@ *@gor 2 Toathgn ﬂlol/@edrtmbc)omao&usms%tur% Hhetl

|
SRS Y A HFIFABAE ot st
reggirn miXtuse vescisconcentritedeo néés r Mthahol (5 rf-@fanth
nat e

hl ori,de a e pot assi um ma
were added. '%5“ b'fQ Wﬁslshrn‘eﬁgatrtforz
e TN Ao AR i redeidmann.
hroTdenieshitirag solatioh Wernssridemt@ted €84 '3}5‘3 uct
wag rﬁf?eacﬁti on n;kﬁ)f e vvas concentrat e to near ry Sg
‘%& e g iﬁﬁo carfridgegy %mmmmmtrwwaeerme%
fomuidatxd))’@%adﬂ@me% tHE hdbHRRSH: organi c | ayer
wi.th water and brlne %rle(?vvlth MySO4,

firt %a'sgwaﬁiaw-'amm pracedures degordad inExambles6,18; 1, 2,
3, dphind Sas Uedl 1BQstepdiec gﬂﬁndgﬁ%d%t 2l821 PARA KBS Tabe 1.

via silica gel chronatog phy usi hg a
Et OAc: Hexanes gradi ent as the nobile phase to give
Exanvpledr of 7C. Step 4 WO 2007/ 084455 PCT/ US2007/ 001030

110

! 0o

(o
Vd
o— *+ HzN\/u\ ——°9-—> Step2 o
NN
O

Br
4D B

lstep 3

N HN ~Sweps WN»\:Q/
O O
7C

R'\

N
H  op-r=Et
7E-R=H
Step 1
Compound 4D (16.26 g, 62.77 mmol) was dissolved in 100 mL of DMF and
glycine ethyl ester hydrochloride (9.68 g, 69.35 mmol) was added.

Diisopropylethylamine (21 mL, 15.6 mmol) was added and the reaction



Compound 7C was di ssolved in 18 nL of absol ute ethanol

and 8 nL of water. The solution was added to a thick
woabld7ed4qgbass pressure bottle and anmoni um caPODUER@®7/001030

(2.21 g, 23.0 mml) was added. The bottle was capped

and the reaction mxture was stirred at rt for 15 mn.

Pot assi um cyani de was added, the bottle was recapped,

and the reaction mxture waslOStirred at 70C for 16

hr. The resulting mixture was poured into 250 nL of

wat er and suction filtered to give 7D (1.86 g) as a
mikiure wasl placedtiep 7 Woidatd. The RaBol mikt#8 W stirred

0%@}% @%ﬁ%ﬁf b\‘ﬁgr ézbé,gtfhegrlggg HIS m@ﬂ;rﬁéﬁ% ylquvlvq%' tcg ﬁogl tort.

Et{DASOWa@ hAes frkastt 1
r, gl oS o r%r_?dv\'fgl?HaS@‘; %‘F? %Hldéﬂ eaqildal‘i"ng I%\*D%were

S%%%r%% ﬁ\g&arsanlcer%wasmsmq witavater and trineT Heied with

dr
ok (ared ol SohceRall hh braride b (8o TP R figg product
wag '&davlﬁ rf%éh silicatgel chrematoghtaphy lusing aR90% pd 6064
Et(DAéﬂ-lé)Feﬁ'\ B i 3 tﬂ@%é{ﬂléo hﬁgl %?% pg/% (%ng %96237':}:5 product.

resulting mXxture was suc
(0.70 g) as a white solid. Step 6 Conpound 7E (31 ng,
sfy93 mml ) was dissolved in DM- (400 )iL). Carbonyl
I't mdazole (18 ng, 0.11 mol e) was added and the

Cempaunch7 At6)31ug c25@8anstaly was didsoled B didRaré (88 mL). A1.0

M3 58] & B (2% ke Bl el Hadatl o cvnd T aamiof 7

abgolyte éthlahohﬂ&dxyeaEh@Q@mxﬁh@ WaY StiFe it ft OF @"ﬂrail'?éh pagially
MySO4, filtered,

was dried th
o BBl d B hE Yty Fuacoraine ﬁqm%row%aee angs1M aq NaHS O,
wener added! a\ndahéea(ﬁs‘rﬁ M@’@«'i\%eg/;a(rgtelﬁ TRE %qqagérf WQTQI %)ktracted with

to 60% acet on t
CRAE 195 FmnSCE Rl eer WS HiETe doane Wit oSeh, fitéred
agmnt@n@@bhéeﬁ@éteﬁttb%ir?ﬁgsé"éwmg)gLM?%‘f?Bﬂg conpound 5

in Table 1, which is “one di men the cl ass of
conmpounds 7F. The procedures described in Exanple 7
Steépr® used to prepare conpounds 1 through 17 in Table

1. WD 2007/ 084455 PCT/ US2007/001030 111
Compound 7B (2.02 g, 9.13 mmol) was suspended in 15 mL of THF.

Carbonyl diimidazole was added in one portion. After 10 min, acetonitrile (10
mL) was also added. The reaction mixture was stirred at rt for 1hr.
Magnesium chloride and ethyl potassium malonate were added. The reaction
mixture was left stirring overnight at room temperature under a drying tube.
The reaction mixture was concentrated to near dryness. EtOAc and 1.0 M pH
5.5 sodium phosphate buffer were added. The layers were separated. The
organic layer was washed with water and brine, dried with MgSO,, filtered,
and concentrated to dryness. An off white solid was obtained. The crude
product was purified via silica gel chromatoghraphy using a 50% to 100%
EtOAc: Hexanes gradient as the mobile phase to give 1.87 g of 7C.

Step 4



~ ~! I N al
Exanple 8 Br Br,~ Ol \ /| O | N | O Step
NH Rlp ONOOf NO1 SEM SEM B8A 8B Conpound 8A was
wonrepasedsusi ng chem stry simlar to that descPCibad200m001030

Exanples 1, 2, 3, 4 and 5. Step 1 Conpound 8A_ was

resol ved by Chiral cel OD colum (Mbile phase:

Hexane: 2- propanol 4:1). The first peak was coll ef:t ed

and concentrated to give cdmm)upd 8B. Exanple 9: N N

Br Oo O HN? NI/ F Stec 1' /' NI F Step 2 NF HN

WN O~-NOONOONQ SEM' H SEM 9A 9B 9C Racenic

- et 8IAiL: : = 0 of |
e ettt QO e ofvater
enanglftoﬁle\%@s cﬁ@s% Wa{led glassapressuctbotiieland )
affinium phRRIatEEXONS 230 HIAGN WS &&de&hjgfg' [t Rt
was col [ected and concentrated’to give Co )
C?Q%ecgﬁgﬁsh%ﬁ%aq:t&ﬂ myxture was stirred at rt for 15 min. Potassium

cyanide was added, the bottle was recapped, and the reaction mixture was
stirred at 70°C for 16 hr. The resulting mixture was poured into 250 mL of
water and suction filtered to give 7D (1.86 g) as a white solid.

Step 5

Compound 7D (0.83 g, 2.29 mmol) was suspended in 9 mL of dioxane. Aq
1.0 M LiOH (4.6 mL, 4.6 mmol) was added, causing the material to dissolve.
The reaction mixture was stirred at rt for 5.5 hr. Additional LiOH was added
(1.0 mL. 1.0 mmol) and the reaction mixture was stirred for 1hr. The reaction
mixture was concentrated to near dryness. The resulting mixture was
acidified with aqg 1M NaHSO, causing a precipitate to form. The flask was
placed in an ice water bath and stirred for 30 min. The resulting mixture was
suction filtered to give 7E (0.70 Q) as a white solid.

Step 6

Compound 7E (31 mg, 0.093 mmol) was dissolved in DMF (400 pL).
Carbonyl diimidazole (18 mg, 0.11 mmole) was added and the reaction
mixture was stirred at rt for 30 min. Pyrrolidine (20 pL) was added and the
reaction mixture was stirred at rt for 5 hr. AqQ 1M NaHSQ, was added (7 mL)
followed by EtOAc. The layers were separated. The organic layer was dried
with MgSO.,, filtered, and concentrated to dryness. the crude product was
purified via reverse phase (C-18 Isco cartridge) chromatography using a 10%
to 60% acetonitrile:water + (0.1% formic acid) gradient as the mobile phase.
A white solid was obtained as product giving compound 5 in Table 1, which is
one embodiment of the class of compounds 7F.

The procedures described in Example 7 were used to prepare compounds 1
through 17 in Table 1.



pure form Step 1 To a dry flask was added conpound 9A
(1.5 g, 2.73 mmol ) and 4-pyridyl boronic acid (670
waogpo7®ssBsnmot ). The flask was subjected to vaequmsad/001030
WD 2007/ 084455 PCT/ US2007/ 001030 112 refilled with
nitrogen three tinmes. Pd(dppf)Cl2 (220 ng, 0.30 mol)
was added and followed by addition of CH3CN (20 m -)
and ag. K2C®B (1 M 15 nl). e solution was stirred
at 80 C (oil bath) for 16 hours. After cooling down,
CH3CN (100 nL) was added and the solid was renoved by
filtration. The aqueous |ayer was separated and
% t§d with EtOAc (20 ml-) once. The organic
sol ution was conbi ned and concentrated. The product
20:1:0.1) to
di sgpl ved |in
pXxan 1)

was purified by SGC (CH2CI 2/ MeOH N

gi ve campeund 9B, Step 2 Conpound 9B
amxtur met lapel_gnd HCO (4Min
30 nm-) and SN St ed_ovétepilght _in a gAal= sure

flask at (oi I™bath). After the sofUbkgn was
cool ed, Q#e*&;oloutl on was transferred d)n% 250 nL
round botton®EMask. It was concentrat ed a’?drl ed
under vacuuBA The crude m xture vvas di ss@med in

&%é/go n.) and E SNA H‘i“ VQ was added and

PR HRreRAres ysingrichemyplfntiniilgs iondhat described in

Efxémbléﬁ‘l and, 4 kmdoes oduct was purified by CL8 reverse

phase chr omat ography (CH3CN water 5% to 90% with

addi tion of 0.1% HCO2H) to give conpound 9C (815 np).
Ristry simlar to that described in Exanples 8 and

was used to prepare conpound 24 in Table 1. Exanple
Cmnmu'm BAFV@ES mesgived by Civralcel +OPB-a@duisin- [ Mohile- phase:

HexBne!ZPrapdidl 212" NV N Ea W82 Rollected and concentrated to

give compound 8B.

Example 9:

Racemic compound 9A was prepared using chemistry similar to that
described in Examples 1, 2, 3, 4 and 5. The enantiomers were resolved by
Chiralcel OD column (Mobile phase: Hexane/2-propanol 3:1). The first peak
was collected and concentrated to give compound 9A in its enantiomerically
pure form.

Step 1
To a dry flask was added compound 9A (1.5 g, 2.73 mmol) and 4-pyridyl
boronic acid (670 mg, 5.50 mmo!). The flask was subjected to vacuum and



SEMO SEM 9A 1 A 1TQUIOC Step 1 A mxture of
conpound 9A (0.3 g, 0.55 nmmol ), bi s(pinacol ato)di boron

w0 20050844550 ny, 0.65 nmol ), potassi um acet ate PCTWSW7/001030
1.70 mmol ), and [PdCl2(dppf)]CH2CI2 (50 ng, 0.05
mmol) in 1, 4-dioxane (10 nL) was cycled WD 2007/ 084455
PCT/ US2007/ 001030 113 between vacuum and argon three
times. The reaction m xture M stirred at 100 C (oil
bath) for 1.5 hours. After cooling down, the m xture
was diluted in EtQAc (50 nL) and filtered through a

refilleid: withp aitrogere tHrib e wmappﬁ)wgﬁdﬁvg?ﬁ.éq‘n}m& Yas added
i dyal. i al i ed
=R ololied B3 A ouBl S Sy iBeiang e o sttan T
salatipnweds ﬁﬁgéocg@(%%mc ?éiol %Yﬁr%ﬁtcﬂ'g ?6%&9’8.2 ﬁtﬁ%?'éé}dn‘%ﬁ down,
C 39?\@%(3 10518 yyas gddgg And thensolidovag rethdvednby fitratisrsl  The
f . | [ N 3
o5 43 55D Ty i S AS 0 b, T
orgApic solution; wasxembinad anidk coneemtzatesiubiT ﬁét;ﬁ@dtﬁ@t was purified
i i\t th ti "t
by SO KCRREL/ RO L 21%0) 14 8VE oampowsd AB-f o 17
hours. After cooling, the m xture was diluted in

Slf@p%c (20 nm.) and filtered through a Celite pad. The
iltrate was concentrated in vacuo and the residual

C . Py i 9 i .
BT o e e Ty LR O
90RE (oil bath). After the solution was cooled, the solution was transferred
into a 250 mL round bottom flask. It was concentrated and dried under
vacuum. The crude mixture was dissolved in methanol (50 mL) and Et3N (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
(CH3;CN/water 5% to 90%, with addition of 0.1% HCO:H) to give compound
9C (815 mg).

Chemistry similar to that described in Examples 8 and 9 was used to prepare
compound 24 in Table 1.

Example 10
Br. o
F
8 + |
HN o} Q'B B‘o
2N :
0" sem
9A 10A
Step 1

A mixture of compound 9A (0.3 g, 0.55 mmol), bis(pinacolato)diboron (10A;
170 mg, 0.65 mmol), potassium acetate (170 mg, 1.70 mmol), and
[PAClx(dppf)]CH.CI, (50 mg, 0.05 mmol) in 1,4-dioxane (10 mL) was cycled



HN,=NI O~NOHNI ONO SEMH 11A 23 Conpound

11A was prepared via procedure simlar to those
wdeswrosbessd in Exanpl es 8 and 10. Step | WO 208CTa82003/5601030

PCT/ US2007/ 001030 114 Conpounds 11A (53 ng) was

di ssolved in 2 nL nethanol in a 15 nL pressure tube.
HCl (4Min dioxane, 1 nlL) was added. The tube was
sealed and put into an 80 A181 bath for 16 h. After
cool ing down, the solution was transferred into a 100
m. flask and the solvent was renoved. NH3 (7N in

bgiweem vacugnmand \mgoadtiaﬂa sintks, %éf&égftlbﬁfmﬁ@?rebwas stirred at
ressure upe e

1005 %%g'?)lﬁ? P ahetrs7 Mool downs thenmbsurenwasadicted in

EtDAer (500l aoMTilterée ARolghOB sk Bagl © ;ﬁ% Qe was

fl,ask and the sol ven renpv

100
c%gerghqtpfil By VaGUTCANd: the residuah Jaatesint ovast pyrifiptiyby silica gel

o T AW A B e v oo
dMin dioxane, 0.5 nm.) was added. The
solutlon was stirred at 25 C for 30 m nutes. The

sol vent was renpved and the product was suspended in
Sterdr. The water was renpved by | yophi lizer to give

A SERRUH o ) R Bt o oty Sk 2-
a]pyndme (30 mg, 0.15 mmol), and [PdClx(dppf)]CH.Cl, (8.2 mg, 0.01 mmol)
in CH3CN (3 mL) was treated with potassium carbonate (0.6 mL, 0.6 mmol,
1M in H20). The mixture was subjected to vacuum 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 by preparative TLC (10% MeOH in CHCl,) to afford compound
10C (42 mg, 71% yield).

Example 11
NH,
Step 1
X OMe —
o
11A 23

Compound 11A was prepared via procedure similar to those described in
Examples 8 and 10.

Step 1



i ne hydrochloride 2D (1.13g, 3.75 mol) in DW
(2?30 fT\erl) vvasytreat ed with thiophenedial dehyde (0. 3g,
wa 2007085y and the mixture was stirred at anbi ear/Us2007/001030
tenperature for | h. The reaction was diluted with
ethyl acetate (100 nL) and the organics were washed
with water (3 X 50 nL) and brine (1 X 50 niL), dried
over MySO4 and concentrated 116t provide a crude oil.
The crude product was subjected to silica-gel
chr omat ogr aphy usi ng CH2C12- 5% CH3OH CH2Cl'2 as the

Corapdends ¢ At(58qngpasRiissolved ji 8 rib n(&hgﬁogi}xﬁ I\(ﬁfﬂd

PREEHETIRE HEMIV 7 diokaentantywas aidesl. H1ae tuberwas sesled
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trgps ine at130 ek fask(and thmec)lvenfrWasrremmvee Wi (7N in

t The eact.i on
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hees,qugmtawas zemlouad( éﬂi&ypbrod&@ﬁﬁvéb?mnﬁébgtlﬂf C18: gég?rsggkﬁwase
COMEr Ci

B b, P RNIRRlsTas % BL0%. i (g HeSeirior gived
competng 28. Gampouad3 @ammv&?rﬁ} gmt-égi*i’én’it%l ;%rtu}i‘@fczl (4Min
d'B;(?R?'i (Zs aﬂgyg%a@e@ogﬁmen %oﬁﬁ’ﬂ%%%as stirred at 25 °C for 30
minutes. The solvent was removed and the product was suspended in water.
The water was removed by lyophilizer to give compound 23 (22 mg) in Table
1.
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i oHc—~ 26A . N T
0 el
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2D

Amine hydrochloride 2D (1.13g, 3.75 mmol) in DMF (30 mL) was treated with
thiophenedialdehyde (0.3g, 1.9 mmol) and the mixture was stirred at ambient
temperature for 1 h. The reaction was diluted with ethyl acetate (100 mL) and
the organics were washed with water (3 X 50 mL) and brine (1 X 50 mL),
dried over MgSO, and concentrated to provide a crude oil. The crude product
was subjected to silica-gel chromatography using CH,Cl,-5% CH3;OH/CH.Cl,
as the gradient eluting solvent to yield 26 (0.08 g).



| OMO Part A Mao I \ OW Part B~ Br / / 300
gocl) geoo M OV Pert C OMO Part Dp One Part E Ow
wanrod7/osddsil / O 1 i Br,-Ni 302 303 304 305 PaPCTAIS2007/001030
Compound 300 (20.0 g, 81.61 mmol), trinmethyl boroxine

(13.36 m, 97.93 mmol), Pd(dppf)C2 (1.0 g, 1.36
mmol ), dioxane (350 nL), water (50 nmL), and cesium
carbonate (22.5 g, 163 nmol )J1'Mere stirred at 110 C
(oil bath) under nitrogen for 16 hours. After
cooling, the solid was rgrlrg\éce)d ?)1/61% lolt L?lt Iognvva;he WO
200%/ 084455 PCT/ US2007/0 s

coentrat ed and purlfl ed by sgc (10:1 Et OAc/ he anes)

‘ n carbon tetrachl /b
NHAAE) l\l—bro’ﬁ.&a@cm hi mijde_(4.48 g 24. 2H i LN &)
gnzoyl® peroxi de (2 7 1.13 mol ) wer egadde
The reaction mxture wagrstirred at reflux for/ 3 ..
o%ﬁ, s"and then solids were2fal tered and waspeaNy _
et . The conmbined organic |ayers were washedHw th
?ﬁ dried over sodiumsulfate, and concentrate®¥ to

provi de the desired product 302 (6.1 g;JII 98‘;/? Vegalftn $
Amﬁyg@cﬁ%lcg?DQf%ghgﬁ%gw SE%MPB(Z&Q mf.r)c’ wasdreatgd wnth

brigmagtylestarRA 63.6a0 15 mmmmagbtdusaibmpy]@mgtdn%e ( dz 6 mL).
Tﬁ@ ?ﬂlk‘l’iﬁe WR% FORefdo B0l BG4S for 52h. "The ¥§actaon vsas diluted
wnth ethyl acetate (200 mL) and the organics were washed with water (3 X 50
mL) and brine (1 X 50 mL), dried over MgSO4 and concentrated to provide
crude solid. The product 27 (1.8 g) was isolated by recrystallization (ethyl
acetate : ether; 2:1). The product 27A was prepared from commercially

available (Aldrich) ethyl nicitinate using the process described in step 1
example 3.

Compound #25 (Table 1) was prepared analogously using appropriate
starting materials.

Example 300A

O/uj@/ OMe PartA Pana Meo)):©/ Part B
OMi 2
C]
ﬁ)/ e c OMo _Part0 )% /— )\@ Fene »\:©/°Me

305

Part A:

Compound 300 (20.0 g, 81.61 mmol), trimethylboroxine (13.36 mL, 97.93
mmol), Pd(dppf)Cl, (1.0 g, 1.36 mmol), dioxane (350 mL), water (50 mL), and
cesium carbonate (22.5 g, 163 mmol) were stirred at 110 °C (oil bath) under
nitrogen for 16 hours.. After cooling, the solid was removed by filtration. The



re. The residue was suspended in ethyl acetate

gﬁgsziji rred for 30 mnutes. The solids were filtered
wano7dssssl ved in methyl ene chloride. The net pgTIS2007/001030
chloride was washed with water, dried over sodium
sulfate, and concentrated to provide the desired

product 303 (13.5 g, 67%. Part D: Conpound 303 (2. 2U

g, 13.4 mmol) was dissol ved 198 THE (250 ni-) and DWP

(40 nm). Sodiumt-butoxide (1.55 g, 16.13 mml) was

added and stirred for 5 hours. Chloronethylpivalate
spRitionnivas 2dntentratdd whd mEHRY By %ﬁw d@g;flﬁlﬁop?;/ﬁ%{aj%s) to give
38§43 Phtgnahe reacti on was quenched w th satur

anﬁégi U%BQﬁ’I)ori de and extracted with ethyl acetate.

The conbi ned ethyl acetate |ayers were washed with

ter, brine, dried over sodiumsul fate and
P\é\‘%rﬁbntrat ed. Purification by col unm chromat ography

Cohpbund? 364 gh!w bggge{ gﬁ@{)g%%g@;gsop%}{ lor{zgae tnhéeetrachlcride (80
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g!}ql, ss@ql ved in nmethyl ene ch|ofi
mﬁjtg‘?r’l%o I e%re}“’ﬁag%&.i gj‘%fﬁqﬁt'ogr’b‘%grﬁ weststiread aheeflux for 3
heurszand then o lidsolvprevfittereiiand Wash SAtRBhSt | THe9cdMbined
-&qg é:rgt for 30 minutes followed by 2 hours at
ortrdc%g]}n t e¥rp er Q{eﬁ?ewa‘?ngdr\é’ggt Wateni diieql cOvers sodium sulfate, and
comentnatecte grauide tite ddéﬁé@bv&ihdt%d%h‘né?ﬁﬁvf)m oride
(2 m). Hexanes (8 nL) was added and t solids were
filtered to provide the desired product 305 (218 ng,
P&3%:. Exanple 400: C1 O OH OV MeO Part A HO Part B
Par,t Part D HO J - NI—!JNJH(_)/-(]VBOO. .
c L%93n6 39 §, 1844bamoel wasodissalvad i VBVl ammonia in MeOH

(150 mL) and stirred in a sealed pressure flask at 60 °C overnight. The

reaction mixture was cooled and the solvent was removed under reduced
pressure. The residue was suspended in ethyl acetate and stirred for 30
minutes. The solids were filtered and dissolved in methylene chloride. The
methylene chloride was washed with water, dried over sodium sulfate, and
concentrated to provide the desired product 303 (13.5 g, 67%).

Part D:

Compound 303 (2.2 g, 13.4 mmol) was dissolved in THF (250 mL) and DMPU
(40 mL). Sodium t-butoxide (1.55 g, 16.13 mmol) was added and stirred for 5
hours. Chloromethylpivalate (3.0 mL, 20.1 mmol) was added dropwise and
stirred overnight. The reaction was quenched with saturated ammonium
chloride and extracted with ethyl acetate. The combined ethyl acetate layers
were washed with water, brine, dried over sodium sulfate and concentrated.
Purification by column chromatography (SiO,, 25% ethyl acetate/hexanes)
afforded the desired product 304 (2.5 g, 67%).

Part E:
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400A 4008 Part A: dyoxylic acid nonohydrate (20.0 g,
218 mmol ) and net hyl carbankt® (16.3 g, 218 mmol)

were dissolved in diethyl ether (200 nL) and stirred
overnlght The solids were filtered to provide the

gbUﬂd 0PRSS M) GE04 wmlpwagaﬁesowmm n&thmmoo:}ﬂdrlde 5

SOB 320 214 ), was dis d |
mbhand Goplectin a1 &% BB [BERo RV AN (P- ST £ C8 i) was
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Example 400:
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306 3068 306C 307
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308 o N d d
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Part A:

Glyoxylic acid monohydrate (20.0 g, 218 mmol) and methyl carbamate (16.3
g, 218 mmol) were dissolved in diethyl ether (200 mL) and stirred overnight.
The solids were filtered to provide the desired product 306B (32.0 g, 98%).

Part B:

Compound 306B (32.0 g, 214 mmol) was dissolved in MeOH (200 mlL) and
cooled in an ice bath. Concentrated sulfuric acid (8 mL) was added dropwise
and the reaction was stirred overnight. The reaction mixture was diluted with
ethyl acetate and water. The organic layer was washed with brine, dried over



wi t hout purification (27.0 g, 71 %9. Part C. Conpound

306C (27.0 g, 152 mmol) was di ssolved in carbon
woebw7ashssri de (700 nli). Phosphorus pent achl oPCUaISE®0/001030

g, 240 mmol) was added and the suspension was stirred

for 18 hours (solution becanme clear over tinme). The

sol vent was renoved under reduced pressure and the

residue was stirred in petrdiBeum ether (500 m -)

overni ght. The solids were filtered to provide

conmpound 307 with no need for purification (26.5 g,

SOGum sUifateyamd concdramtedds ProRRRd 66mpbuRBSS06E Thek WBS used
igh  _Part D Co d 307 (15.0 g, 82.7
Wﬁﬁggﬁ%bcqtﬁh,{gﬂg,peﬁg%ﬂ| ori de( (140 grrL) andmggo?te\évas

in an ice bath. Bis(trinmethylsilyl)acetylene (15.0 g,
Pag.2 mmvol) was added in nmethylene chloride (20 ni).
CFr eshl \é §6ushed alum num chloride (11.0 g, 82.7 mmuol)
REPOYFHA00G (7drQ ibnt5dvemodowas dissslvedhia cardant ieichioride

; e room t enperat ure
e e g8 erh BT o6 246 HE s ceddeduand the
syshensihwasdstisredfor 48 dvocine dsolutitn r:wihﬁiie c?%é? &Qé}atﬁhé). The
r e Lnes W t ter, dried over
R g R e8I chin i stfrermid e tiguaauas stied in
Patrolewmaether €00/ 30k) Iaveetight.r OThE esGIRRS V\Féi‘epﬁl?é/rigg(itésﬁovide

b t 3 14.8 g,. 69% . HPLC-M5S tR
°°ﬂf§""i’§f§@§’f"9#§s%° %%eguf%t%ﬂlﬁﬁaﬁfﬁﬁ dPRR 8. OR%kk 7 KDhsation step
waarested dheass gibld Gds wohigh4. 1 (MH) . Part E:

Conpound 308 (24.0 g, 98.7 mmol) and conpound 305

P .1 g, 99.0 mol) were dissolved in THE (300 ni)
and ' cooled to -78C. A1 Msolution of LiHVDS (198 niL,

| dded d ' 30 m nut dth
o BT 07 B B S Pt s e oo ceatide (140
miamamdi covled! B iafe iceS Pl | OBiéeﬁﬁn&ﬂgﬁﬂyﬁéﬁ%@éﬁhéﬂ%e 88.2
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mrrgﬁam apg% in\asthylene chlodidai (20 relhy IFresieiyatrashdd @lvRinum
onRIRs 0R ECF R 01600 fYSBRRY BEE SR, oo
reaglign mixture was allowed to slowly warm to room temperature and stirred
overnight. The reaction was cooled in an ice bath and slowly quenched with
water. The organic layer was washed several times with water, dried over
sodium sulfate, and concentrated. The residue was triturated/recrystallized
from hexanes to provide the desired product 308 (14.8 g, 69%). HPLC-MS tr
= 1.84 min (ELSD); mass calculated for formula CioH:17NO4Si 243.09,

observed LCMS m/z 244 .1 (M+H).

Part E:

Compound 308 (24.0 g, 98.7 mmol) and compound 305 (25.1 g, 99.0 mmol)
were dissolved in THF (300 mL) and cooled to -78°C. A 1M solution of
LiHMDS (198 mL, 198 mmol) was added dropwise over 30 minutes and the
reaction mixture was stirred for 2 hours. Saturated ammonium chloride
solution was added slowly and the reaction was allowed to warm to room
temperature. The aqueous layer was extracted with ethyl acetate. The
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chromat ography (Si 2, 33% ethyl acetate/hexanes to
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PBRAGsi de conpound 400 (5.8 g, 88% . The product was
used vvithout purification. Part H Conpound 400 (75

THE. w55 e Ysranssparatet BBAY) 36 Dol aipre aram of

n‘{ﬁ@ﬁé%lzw% ||nj6%téw int8 -tA8 Loltimil and dhé &thﬁ@%ﬂsﬂmw separated by
o stirre

ugipgrh ﬁ@W@n&f""STGf‘E:Of ‘?Eed’ F‘@é@f‘?é/ét@ﬁ’g&'uﬁg‘ qd igpmpr was the

désﬁéu 8bMfoureiS3 YRS (406! mg\adc®k). The organic layer was

washed with water, brine, drled over sodium sulfate

and_concentrated. Purification by colum

Per Gt ography (Si 02, 50% ethyl acetate/hexane to 80%

c% durﬂf@o@!se é@@xgnq)g ﬂ%ﬁ’fdi);%awlaé%ﬁﬁwdedw mpokasb mL) and
= m n

C%lgg tq:&\°€»u| Jteér@bwaflamwua\ fuerdendo st 4'73T'1€ 228’ mL, 22.9

? J%Smﬂg alld( M@'Qeaéf@nz\ﬂgzl HBAPRr 1 hour at room
PCT/ US2007/ 0010 120 Part

temperature. The reaction mixture was diluted with ethyl acetate and water.

The organic layer was washed with water, saturated sodium bicarbonate,
brine, dried over sodium sulfate and concentrated to provide compound 400
(5.8 g, 88%). The product was used without purification.

Part H:

Compound 400 (75 mg, 0.22 mmol) was combined with S-bromoquinoline
(0.032 mL., 0.24 mmol), Pd(PPh3).Cl: (3 mg, 0.0044 mmol), Cul (2 mg, 0.009
mmol), diisopropylamine (0.062 mL, 0.44 mmol) in DMF (1 mL) and stirred
overnight at 80 °C. The reaction mixture was diluted with ethyl acetate and
water. The organic layer was washed with water, brine, dried over sodium
sulfate and concentrated. Purification by column chromatography (SiO2, 50%
ethyl acetate/hexane to 80% ethyl acetate/hexane) afforded the desired
product 400A (93 mg, 89%). HPLC-MS tg = 1.66 min (UVas4 nm); Mass
calculated for formula CogH23N30g 473.16, observed LCMS m/z 474.1 (M+H).



Compound 400A (77 ng, 0.16 nmol) was dissolved in 7 M
ammoni a solution (3 m-) and stirred in a seal ed

wonrewds#4sst ube at 90 C overni ght. The reacti onPCWiUS27/001030
was cooled to roomtenperature and concentrated to
afford conpound 400B. HPLC-M5 tR = 1.41 mn (UV254
nm; mass calculated for fornula C24H1I8N404 426. 13,
observed LCVM5 nfz 427.0 (M+H20 Exanple 300E 0 OH 0 OH
O Ow 0 OW Cl Part ACG Part - BC Part C Part D
NC NOw NOw NOw 320 321 322 323 F Br 0 O O
Paskk E oMo ----- NH NtCCYN NOw F ONH O 324 325
NH NH2 ONH O 2D Part A: Sodium pellets (3.6 g, 156
nmmol ) were dissolved in MeOH (100 m-) at O ' DC.

Coonpownd 4004 (73 gl 0. ﬂ@nﬁng@%ﬁ as% oRAGSH A Mjatsnm%ma solution

($E}QOOC [ a seal ed ress overni
téf'lﬂ]s &d in 8 sedled Prasswre dube nhO0rEC amrmghtl UTRE reaction

I t c_|laye
mégr(tflz%egd\?\gr sod(?u% 2’3’% P:rl éﬁ%m—{g’%"c ?{?‘?Q%gﬁcqfﬁrqﬁﬁgv,tgeafford
CRmPoyedi 4€Bpr bRk N&IRWF ﬂMhonlmele\igsﬁ%)PHfdsfs'/ &atulied for
0 PCT/ US2007/ 001030
Tl Datd s 15108re0 [ahiS 72 47 @it8Bavea i n
toluene (30 m -) and
Example 300E
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Part A:

Sodium pellets (3.6 g, 156 mmol) were dissolved in MeOH (100 mL) at 0 °C.
Compound 320 (3.0 g, 15.6 mmol) was added and stirred at 100°C in a sealed
pressure flask overnight. The reaction was cooled to room temperature and
diluted with ethyl acetate and 1N HCI. The organic layer was dried over

sodium sulfate and concentrated to provide the desired product 321 with no
need for purification (2.1 g, 72%).

Part B:



met hanol (30 m) and cooled in an ice bath. TMS

di azonet hane (2Min hexanes, 11 nml-) was added
wdropwssssunt i | yel |l ow col or persisted. The s8CvaIS2007/001030

was evaporated under reduced pressure to provide the

desired product 322 with no need for purification

(2.2 g, gUant.). Part C Conpound 322 (1.0 g, 5.0

mmol ) was conmbined with Pd(Pl4Bu3)2 (128 ny, 0.25

mol ), Pd(dba)3 (250 ng, 0.25 mmol), trinethyl boroxine

(1.0 nm., 6.5 mmol), potassi um phosphate nonohydrate
Ganpound 3@ (2dl B, i11. i orolk wazt disspjvesh in doluened(3 mL) and

i ght h cl.i X e f .
P8t Rod P a0t i8R ah B et o 05 HiekBbTindRe am in
Hauﬁhf_-s,caﬂi mn_)/b%/]vasoladdad ?ngagogup]tﬂpggllc_(\@i %ﬁ]or J;ﬁ%sd isted. The
e acet at e/ hexanes) ,af forded, t he desire r.oduct .
Shipht o8 0SusPamist “BheT PUUEHH RIRES R, 16 2RI e, gesired
proa withSfPheédl forp@icatibnt(2t2 gchliaritide (6 nl -
and aIfl-:“t,f"rlgrrosucci ni-m drcrab(228 rTB,( 1%gdiurrrmtl);]I agd benzzjyl
peroxide (10 ng) were added- The reaction m xture was

Bt cred at reflux overnight, cooled to room
tenperature, and filtered (solids were washed with

Campeynd A22 (t8n®i Al nynghirvas (cepinedaithdi{BdtBua)zh(128 mg,

28 Sl R, (380 44 10 oy S ARDSERSE 110 ., o5
noovwho potassium( pisosnhiate . monainydraten (31 68a@pb% minet) in7dioxane (25
: I )

18 gl S BiPloog YErGuhag) 5 e )8R B anc ne
sbhent eaas | evaporatad aindes siduceddpmssiuret hPlurificatien eoy column
d t T jc | hed Wi , .
el By (968! SN AR hedBIoHRAM et She cosiec

prbéudcted3(E50a9, %Y. ed by reverse phase
chromat ography to provide the desired product 325
(24.1 ng, 22% . HPLCG M5 tR = 1.269 mn (W254 nn);

paep:cal cul ated for fornmula C13HL5N404F 370. 10,

observed L mz 371, 1 (MtH). WO 2007/ 084455 .
GrpeKpd) @39, 1716 "ERQH‘FYI’%S dissplved in carbon tetrachloride (6

mL) and N-bromosuccinimide (228 mg, 1.28 mmol) and benzoyl peroxide (10
mg) were added. The reaction mixture was stirred at reflux overnight, cooled
to room temperature, and filtered (solids were washed with ether). The
combined organic layers was washed with water, dried over sodium sulfate,
~and concentrated to provide the desired product 324 (0.20 g, 67%).

Part E:

Compound 324 (75 mg, 0.29 mmol) and compound 2D (75 mg, 0.29 mmol)
were dissolved in DMF (6§ mL) and DIEA (0.15 mL, 0.87 mmol) and stirred at
70 °C overnight. The reaction mixture was diluted with ethyl acetate and
water. The organic layer was washed with water, brine, dried over sodium
sulfate, and concentrated. The residue was purified by reverse phase
chromatography to provide the desired product 325 (24.1 mg, 22%). HPLC-
MS tr = 1.269 min (UVas4 nm); mass calculated for formula CigH1sN4O4F
370.10, observed LCMS m/z 371.1 (M+H).



F Ow PBrtAO NH NNNH O-NH OO NH O 325 326 Part
A: Conpound 325 (140 ngy, 0.378 mmol),
wohbwrost4ss net hyl sil ane (226 ng, 1.89 mmol), arRdTAS202/001030
iodide (283 ng, 1.89 mmvl) were dissolved in
acetonitrile (5 m-) and stirred at reflux for 10
m nutes. Water (0.3 m-) was added and the reaction
was refluxed for 3 hours. ThZ eaction m xture was
cooled and diluted with ethyl acetate and water. The
organi c | ayer was dried over sodium sulfate and
concentrated. Purification by reverse phase
t phy provided the desired product 326 (7.1
E%“@%%’%LCNS tR=0.855 mn (UV254 nn); nass
calcul ated for fornula C17HL3N404F 356. 09, observed
LCMS mz 357.1 (M+H). Exanple 82 F F el\ Br 0 ~-N O

~NlO tcr 00 ,~-NO NO8BONOS8CONOSemgemH
8 h® aryl ether conpounds 0 &0 were prepared

i co B3 usimgaa pro re on t hat

desefr i bynE. Buck and £ J.. . Send\ im Ofgani c WO

c’;:QO 4455 PCT/ US2007/ 001039?/\%% , Synthesis Vol 82,
p. N9, foll.owed by a standafd ®8M depr ot ecti on
seq%ggwce. An exanmple is provided bel ow. Conpound 8B
(0.248 g, 0.442 mmol), 5-Fl uoro-23#dr oxypyridi ne (128
ng, 1.13 mmol), cesium carbonate (374 ng, 1.14 mol),
papdcopper (1) chloride (48 ng, 0.48 nmmol) were added
to a 10 nL Schl enck tube equi pped with a
Compound 325 (140 mg, 0.378 mmol), chlorotrimethylsilane (226 mg, 1.89

mmol), and sodium iodide (283 mg, 1.89 mmol) were dissolved in acetonitrile
(5 mL) and stirred at reflux for 10 minutes. Water (0.3 mL) was added and the
reaction was refluxed for 3 hours. The reaction mixture was cooled and
diluted with ethyl acetate and water. The organic layer was dried over sodium
sulfate and concentrated. Purification by reverse phase chromatography
provided the desired product 326 (7.1 mg, 5%). HPLC-MS tg = 0.855 min
(UVas4 nm); mass calculated for formula C17H13N4O4F 356.09, observed LCMS
m/z 357.1 (M+H).

Example 82
F F
7\ 7
Br (0] N 10) N
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AN O o o
Sem Sem H 8D

The aryl ether compounds 82 to 90 were prepared from compound 8B using a
procedure based on that described by E. Buck and Z. J. Song in Organic



stir bar. The tube was capped with a septum and cycl ed
bet ween vacuum and N2 three tines.

woRknwetosydss 2- pyrrol i di none (2nlL) was added vi a BgTiUSg®7/001030
and the Schl enck tube was cycl ed between vacuum and N2
three tinmes. 2,2,6,6,6-Tetranethyl heptane-3, 5-di one
(33 L) was added via syringe. The Schlenck tube was
placed in a 100C oil bath am®23eated to 150C. The
reaction mxture was stirred for 23 h at 150C. The
reaction mxture was allowed to cool to rt, then

Synthe sis Vial 82, it €% dolloweddiyes stawine SENM degrsteltionBstquence.
A\%g%?d a%d. t he | a&%re? were separated. The organic | a;?er
YBRIESS PrQYIHRI PEIRWy EDTA, water, and brine. The
resulting organic solution was dried wth MySO4,
filtered, and concentrated to dryness. A brown.solid

Crrapoy 8BH{O:248rge0 ddadqunh &uE luona<2-hydrokypyridine (488 mg,
i LQf ' i % 2. 5% .
W 9 B EE gl i rsnione

gradi ent as
(49619, 48 snbb overe adsiest todaid0, mbiSchignék Wbedeqiipped with a

: € (0,0 di,ssol yed 10
<488 e, SRTRRIRA, B A5 o33 elven et
agd Pethre tintese N@w?b2amididﬂ’:]cﬁ(l}a (ABﬁL)ﬁE?@”dﬂtéd_ \l}ia% ringe

1SS0l V Ln.an rous acetonitrile
o STl LR iRe boiecs Vastlintand Raitates fimes.
2j26,6v6Tetranasthyl IRfRaAGB6a06NE 893 LL) \A%Sadtﬁmgig\’l\%éﬂﬁe. The

th was renoved, and the reacti on m xtur

[ b
Sgiienek dutag Was lgped i1 A 10f3E Gibketh and heatad to ¥68°C. The
reeRBPAMRAG eV Shrrkd fér ﬁfggét%b YRé rr‘é%g%d%gs;ﬁ&e was

eaction nj xture was cooO N an | ce-wa
a'[W%%r‘:ﬁ 6891 tethytharidiiuted with EtOAC and veatdedAqtieblisvies EDTA
| ! . 4 .
waY e R RS S dted T bhE eut iR warhed
Witla 10k iagrERT R weder, wagl brine.r EHefresuling oaamit soharir was dried
. \ ! " et
WS M0, AR, 408 Lo BN 0 Rl L

ohiginasht Tiae studmpradeict viasvayrifidd gila(s_lgggrwhm\@g%,g%i?s% )
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a0 bhYoaR MEIHEPIRE Srrapal Ssdhc farvlepiase, The
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concentrated to dryness. The crude product was
purified via reverse phase chromatography using an

Compouad B (04g) dge digsttyed el 0VRIL) MRS a¥@®nfrilktShd
co&éﬁlegg'g‘ie%cé\vrﬁ%gs rnatﬂ'eerggovvgp}. hTt?i'slstg/g wacél rléggﬁf:%r ?hg
compound was redissolved in anhydrous acetonitrile (3 mL) and placed under
Nz. The flask was cooled in an ice water bath. BF3 etherate (90uL) was
added, the ice bath was removed, and the reaction mixture was stirred at rt for
7 h. The reaction mixture was capped and stored in a 4°C freezer overnight.
The reaction mixture was cooled in an ice-water bath. Diisopropylethylamine
(1.5 mL) was added, followed by aq 3.0 M sodium hydroxide. The reaction
was stirred for 15 min. The ice bath was removed, and the reaction mixture
was stirred for 3 h at rt. Acetic acid was added until the reaction mixture was
weakly acidic. The reaction mixture was partially concentrated on the
rotovap. EtOAc and water were added. The layers were separated. The



added to both conponents of the nobile phased 'El;ltﬁ)e mai n
s isolated as product giving conpoun )

Wg;mnmlsak V\214593A Br HO HO I\O/ OONI NI O~ ,~ NPCTDS20M001030
HNH ,~~ HO93B p~ 008BOff N 93A O- Sem Sem
Compound 8B (1.50 g, 2.68 mmol ), pinocol atodi boron
(816 ng, 3.21 mml), potassiumacetate (785 ng, 8.0
mol ), and palladium (11) di1d4 oride(dppf) CH2Cl 2
conpl ex (250 ng, 0.306 nmml) were added to a 100 niL
Schl enck flask equipped with a stir bar. The flask

organic dmeet was vazhed mmnm%dn EMﬁ% 8&#’{@%3&9%@ Hiftred,

S35 Yo T bainss sfogorn i
Phas a5 18101 B8 aod TG prace

I n an

wasig Féda 1P0% GHaCN/HeOgradieint wvithi Q1196 évalﬂmee)lfdmme(hdi@
ag88d té BotH canfHomiehty Sptp}g: r{wBbﬁé Eﬁgﬁésﬂ-&? %@fq pgak was isolated

ting mxture ered

agzglig%ct\m%wngummwd 8Daddi ti onal Et OAc. The conbi ned
filtrate was concentrated to near dryness then
redi ssol ved in Et QAc. The organic solution was washed
Example 98A/1 aq pH 7 sodi um phosphate buffer, wat er,
and brine. After dryi wth MgSO™, the or ic |ayer
Blwas concentrat ed to"&? ness. The crude pr

fiegpvia sgc using% 450 Me CH2Cl 2

he i @hase. ANsgOwn ¢ s obt ai

TV was di §§o|vd~—|
@“_ 611 L) was addeld odi um perborate (

30
5§ mdB was added amﬂ"f‘he r@3ion mixtucd Pas 93B
stir¥¥® at it overnight. TR€M eaction m xture was
diluted with WO 2007/ 084455 PCT/ US2007/ 001030 125
NHACI . The | ayers were separated. The

C%rpgngg d%ﬂ,ﬁo\,@gz 68 mmol); pinocolatodiboron (816 mg, 3.21 mmol),
potassium acetate (785 mg, 8.0 mmol), and palladium (I1) dichloride(dppf)

CHCl, complex (250 mg, 0.306 mmol) were added to a 100 mL Schlenck
flask equipped with a stir bar. The flask was caped with a septum, then

cycled between vacuum and nitrogen four times. Dioxane (20 mL, Aldrich
anhydrous) was added via syringe. The flask was cycled between vacuum
and nitrogen three times, then placed in an 85°C oil bath. The bath was
heated to 100°C, then stirred for 1.5 h. the reaction mixture was allowed to
cool to RT and diluted with EtOAc (80 mL). The resuiting mixture was filtered
through Celite. The Celite was rinsed with additional EtOAc. The combined
filtrate was concentrated to near dryness then redissolved in EtOAc. The
organic solution was washed with 1.0 M aq pH 7 sodium phosphate buffer,
water, and brine. After drying with MgSO0,, the organic layer was
concentrated to dryness. The crude product was purified via sgc using a 2%-
4% MeOH/ CH,CI; gradient as the mobile phase. A brown solid was obtained
(1.9 g). The solid was dissolved in dioxane (16 mL) and water (11 mL) was
added. Sodium perborate (3.0 g, 19.5 mmol) was added and the reaction
mixture was stirred at rt overnight. The reaction mixture was diluted with



washed with water and brine, dried with MySOi

filtered and concentrated to dryness, giving an off
wohbi7essski d (1.37 g). SGC using a gradi ent of PRBHSL@®7/001030

100% ( 5%vet hanol i n Et OAc)/ Hexanes as the nobile phase

gave 0.25 g of pure 93A and 0.62 g of inpure 93A

Conpound 93A (0.70 g, 1.40 mmol) was dissolved in 50

mL of Aldrich 4N HO in dioke and 50 nL of

nmet hanol . The sol ution was added to a pressure tube

equi pped with a stir bar. The tube was capped, placed

Et®Azrard hqbi INH Z0id Tmla@@ré WePd sbpardtéd’ (T?'Rﬁt @%nY@i%yer was
co

stirred. .at 95C f then allowed to

Washedwith | e'h’?'il‘? & lgewfggeg HitheMoS 4« diltecediand eopcentrated to
O NG an 17 e (127 P SR w8t a8 01 2054 to
100% (5%Mﬁﬂhaﬁ9he EtOAe) Hexrmes amtha owbitexghase g 0.25 g of

8té H8A, I ks é en concentrated to dryness.
pEt QAc arngég v Elp%géksodl um phosphate buffer

wer e added. The Iayers wer e separ at ed. The organl c

Clo%u 483D 8, N4 iRl el dssPv T in ggégg of Alkirich 4N HCI

m:dlodanpramdim miaef pwthémcﬂd Theascﬂuﬁan WY S0 ?J?éssure
& e&?gi 8(‘,‘&19'?? aa_g 3 hent of 10%to 100%0

¥ RAHRE MAaserrperbmlaced aepil bath,
afit demedtd V5 GICTheaeRemtn Was stmloaéteg*s@ fol
8| Vt' an g 4}2%% of caonpound 93B as white sol‘pg ﬁfgp allc1wed to
ceoj tg he reggliqn miuge wasigpengantrated to dryness. Meth@nbl was
addedNad28€ rébEtidBmixere Rd re@@ﬁ’é‘@ﬁSFéit 3
@m s dissolved in CHO 2 % %Q‘a%%l ?50 R"LI)QNaS
a ?Fétfﬂﬁ‘?la sf bynyietivdaming 5 (3. ﬁ&JMCMPnlé(&rrg)waesm'red atrt
foraaethaftondenieted? Ry dRFREs> ERONC 7P 4 RPAG3R 5 58 dium
phosphate buffer were added. The layers were separated. The organic layer
was washed with water and brine, dried with MgSO,, filtered, and
concentrated to dryness. The crude product was purified via SiO,
chromatography. The mobile phase was a gradient of 10% to 100% of
(100:10:1-CH2Cl>:MeOH:concentrated NH4OH) in CH.Cl,.. The main UV
active peak was isolated as product giving 0.42 g of compound 93B as white

solid.
Example 93
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Compound 93A (0.05 g, 0.10 mmol) was dissolved in CH2Clz (5mL). N, N-
Dimethylcarbamyl chloride (18 pL) and DMAP (8mg) were added and the



reaction mxture was stirred at rt overnight. The

reaction mxture was diluted wth CH2Cl 2 and washed
WQi2047/084435 M aqueous pH 7.0 sodi um phosphate brETRIS2007/001030
water, and brine. The organic |ayer was dried with

MySO4, filtered, and concentrated to dryness. The

crude product was purified via sgc using a 0.5%to 5%

MeOH CH2CI 2 gradi ent on a 40%‘? Isco Si02 Cartridge.

The major WV active peak was isol ated as conpound

93C. Conmpound 93C was converted to conmpound 93 using
resglionamibduee wes stiredatatioverightni The reactiohosixture was diluted

WARSCHL R R REsREE i PRl il g 5ot postpte

bnffel‘.:omieamhcs bﬂm ( Thecorgank: layenwials dried/iwith M@S@h Afilteted,

apdt %ggh;[/ éﬁﬂ @rﬁ?')yn?ﬁ% @gc(frf"gﬁ pﬁ?é??ﬁ‘@ég\/ﬁgr i %"auggec using a

0E%de % MeOH/CHaCl,ajredimt MQO@ISC@)@%Z @hrtdge@Fhe major
ed.wi thout further gurlflcatlon HPLC- M5 tR:1.08
Ux?ﬂc;t(‘(ﬁ\/@%ﬂk -Isgigted a3 compawy 93€- f or mul a
C15H13N304 299. 09, observed LCVM5 nmfz 300.1 (M+H).
le 45 0 O - Nl OHON\ Br NStep 2 p O \\ -N
n&p und 936 was epnverted to comMPPEBY A3 usingSEMpBianrotadtion

pﬂ&edﬂr&z Kinfilto thébh BescibddboRviddy/ >--NH H 0
Example 401:
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Part A:
Compound 309B (1.26 g, 3.0 mmol) in 7 M ammonia in methanol (20 mL) was

401

heated to 85 °C in a pressure bottle overnight. The reaction mixture was
concentrated to afford 401 (900 mg, 100%) which was used without further
purification. HPLC-MS tz = 1.00 min (UV2s4 nm); mass calculated for formula
C1sH13N304 299.09, observed LCMS m/z 300.1 (M+H).

Example 45

\ w \45A o
\X;“

Pd(PPh,),Cl,, Cul, DIPA
Step 1

Step1. Compound 401 (100 mg, 0.33 mmol) was combined with compound
45A (80 mg, 0.4 mmol), Pd(PPh3).Cl, (8 mg, 0.012 mmol), Cul (17 mg, 0.1
mmol), diisopropylamine (0.08 mL, 0.58 mmol) in DMF (1 mL) and stirred at



45B 45 Stepl. Compound 401 (100 ngy, 0.33 nmol) was

conbi ned wth conpound 45A (80 ng, 0.4 mmol),
woed(PRs8r2Cl2 (8 ny, 0.012 mmol ), Cul (17 ng, ©C1/US2007/001030

mol ), diisopropylamne (0.08 nL, 0.58 mmmol) in DWMF (1

m-) and stirred at WO 2007/ 084455 PCT/ US2007/ 001030

127 85C for 2 h. The reaction m xture was purified on

a G lson reverse phase HPLGQZ/0-40% acetonitrile in

HZOwith formc acid 0.1% afforded the desired

Ioduct 45B(18 ng, 13% . Step 2. Conpound 45B (20 ng,
89°QJonoh) Vas reactiore chikturd/@ks Corifibdl Gd Glsdn (ré\r/]é\‘se phase

HERLC, (R0 acbinb TR LhE> WAB Bl 01 stlerded the desied

proguct 45B(08 mg, A 3%yn reverse phase HPLC (0-50%
cetonitrile in HOwth 0.1%form c acid) afforded

Steb.2y ereaung 4R, 620 mg, 83 mamoblowas stiwedh dMd®H(5 mL) and
Hgl QN ) N . H I + |

0N, ) ke, MGGl i v
remevedy andutheuerude smetarial Wasicpurifedd di \a Gilson- Mevierd phase
HPLE {0-508k1acOiMitrie i NebWith 198 formic acid) afforded the desired
product 45 (20 mg, 99%).

Example 48

- B step? ~-Br

I —_— |

o
\\ OMe tep3
— ste
HN™ N + P
oa\N o) S
H 5[\
401

Step 1

A mixture of 48A (161 mg, 0.86 mmol), SEMCI (0.17 mL, 0.94 mmol), and
diisopropylethylamine (0.22 mL, 1.28 mmol) in CH,Cl» (3 mL) was stirred at
25 °C for 2 h. The mixture was added to an aqueous NaHCOj; solution and
the organic layers were extracted with CH>Cl,. ‘The combined organic
solution was washed with brine solution, dried (NazS0y4), and concentrated in



Step 1 A mxture of 48A (161 ng, 0.86 muol), SEMC

(0.17 mL, 0.94 mmol ), and diisopropylethylam ne (0.22
wai200708285mol ) in CH2CI 2 (3 m-) was stirred BCT/URZ00T001030

for 2 h. The m xture was added to an agueous NaHCO3

solution and the organic |layers were extracted with

CH2Cl 2. The conbi ned organi c sol ution was washed with

brine solution, dried (Na2SC#8 and concentrated in WO

2007/ 084455 PCT/ US2007/ 001030 128 vacuo. The resi due

was purified by Si02 colum chromat ography

VaQu2.CIT: beh?sm wag; ph)lﬂedmm%ﬁéblqﬁg 8 %&H%ram
(%QB&:@% &= @2% §<f 48&4@6@%&2@% s'(lald9 ng, 7

Amol ), Cul (1. 9 ng, 10 ~nol), and
Siiiopropylethylam'ne(0.17 m., 0.99 mmol) in DMF (1.5
was purged with N2 and heated to 70 C. After

7 | ed 25 C and
ABﬁ?f“#ﬂ%%ff 401 {100 imd, sl Pl 1686 0 52 Bihatlacc
Pe(RiBhaetlzrtA-9 pa, T10medimuli(A. ammgenm:nmbn)o/oahaozH in
dbylofir e (17l o BBan(ioll nDRIECST 5 705 s e with
Ne eadthanted to 70 9C. After heating fantr hStH‘é-bnlxtTF@VJ@s)gdy]&j to 25

"SRR ABAAY Sl ClrfoBlob ety  esers Bhape 15 Golumn

(NPT Tn Water/DI0 1% MICRM i IBHIES YD éﬁSrcP&@é'(FBtfﬁé €449,
y&ﬁ!@ filtered off. The filtrate was concentrated
uo and the residue was purified by preparat|ve TLC
(10% MeOH in CH2CI2) to afford 48D (25 ng, 40%

S%d)' Step 4 To a solution of 48D (12 ng, 0.028
in Et(]—|(4 m-) were added NH2OH HC salt (10

prasdyre vessel
foPnammand lc&ssleH-tG 44986 %uﬁu%@k@e&t&l BLLUith A, Meon (7
N rrglutlon) and the resultmg precipitate was filtered off. The filtrate was
concentrated in vacuo and the residue was purified by preparative TLC (10%
MeQOH in CH,Cl,) to afford 48D (25 mg, 40% vyield).

Step 4

To a solution of 48D (12 mg, 0.028 mmol) in EtOH (4 mL) were added NH,OH
HCl salt (10 mg, 0.14 mmol) and pyridine (34 mL, 0.42 mmol) at 25 °C. The
mixture was heated to reflux for 16 h and concentrated in vacuo. The residue

was purified by preparative TLC (10% MeOH in CH2Cl;) to afford 48 (5 mg,
42% yield).

Example 47



Exanpl e 47 WO 2007/ 084455 PCT/ US2007/ 001030 129 F NH2
FONHz OO OH, Lindlar Catalyst O \ ,~ NI HN
wakeH/oBINSS N tcr OMN O 47A ONN O 47 H H ConpedanasaiiA001030

(20 ng) was dissolved in absolute ethanol (10 ni).

Li ndl ar catal yst was added (18 ng) and the reaction

m xture was placed under balloon pressure of hydrogen
gas. The reaction m xture wak29 eft stirring overnight

at rt. The reaction m xture was concentrated to _
dryness CH2Cl 2 was added and the resulting nmateri al

vvasFI Sag@sl onto a 19 Si 02 Sep-Pak. The pigpduct was

el ut ' 95:5 CH2Cl 2: MeOH. The filt Fatz Mdes

con rated to give 457 as a clear oil. npound 47A

was prRparedaisi ng Exanpl e 400. Exanple 0011 O 0I
OO0 OW ‘Ngmd A ﬁ@ﬂlm@aP@ﬁ@algéﬁN Pa NHZi HN. O &
NHBoc - A
H 41B SEN 41D 41 Part AtOEbrmpound 4lB oy €p ed

fr omFonmound7ALA accor di ng to the pro
(ﬂ)erﬁgcgtimboe TAQZEX mgP l~%s3d9§’s%h9§‘é En ngolﬂteBethanor (10 mL). Lindiar
catalyst was added (18 mg) and the reaction mixture was placed under
balloon pressure of hydrogen gas. The reaction mixture was left stirring
overnight at rt. The reaction mixture was concentrated to dryness. CH,Cl,
was added and the resuiting material was loaded onto a 1g SiO, Sep-Pak.
The product was eluted with 95:5 CH,Cly: MeOH. The filtrate was
concentrated to give 457 as a clear oil.
Compound 47A was prepared using Example 400.

Example 41:
Part B
NHBoc HN o 0/
413
Part A:

Compound 41B was prepared from compound 41A according to the
procedures described in Example 300D part A and B.

Part B:

To a mixture of 41b (7.87 g, 21.7 mmol) and diisopropylethylamine (7.5 mL,
43.4 mmol) in DMF (80 mL) was added 2-trimethylsilylethoxy methyl chioride
(4.7 mL, 23.8 mmol). The mixture was stirred at room temperature overnight,
diluted with water and extracted with ethyl acetate. The combined organic
layers were washed with water, brine, dried over sodium sulfate and



Part B: To a m xture of 41b (7.87 g, 21.7 mmol) and

di i sopropylethylamne (7.5 nL, 43.4 nmol) in DWF (80
waidomasisadded 2-trimet hyl silyl et hoxy net hyl chComiSe®7/001030

(4.7 m., 23.8 nmol ). The m xture was stirred at room

tenperature overnight, diluted with water and

extracted with ethyl acetate. The conbi ned organic

| ayers were washed with watet30brine, dried over

sodi um sul fate and WO 2007/ 084455 PCT/ US2007/ 001030

130 concentrated. The residue was purified by colum

cohcentrategy. aPHy reSiddR, wabbPuFifiEhchy Q;)é)ﬁ!‘rﬁnt&lrgq’n graph (Squ,
MO o D (e e
(WW'@B%? FIPLCf-MS“MﬁZ @ﬁi‘@?ﬁ%%ﬁ' )4r%§s§ca %ﬁ}%bformula

I sonmers

NsEySi 5930? lSP@lSﬁgVQﬂ LEMSIM/aB 1601 (tNane gram  of

materlal was injected into the colum and the two

g aks were separated by using a solvent m xture of
Fhexanes/ 2- propanol . The second isoner was the

400 0% . P : d
TR AL el PP etr WS 2isbel aDLeslten. One gram
ofimateridledas injeébedriptoeth2 sélamrdandiseBhé peARE Witk sdparated by

mn (U254 nm); mass

g\gcul %?‘Pea“?f"aw?g? i /"cﬁﬂ’ﬁ_ﬂ!]ﬁﬁg%@"aw%T hgsegonddsomer was

tHeOlBsindd céirpoini M) (400 pilapsg OH Part A OH Part B O
01, DSODSO1 FINi O 44A 44B 0/-H 44 Part A

Conpound 44A (670 ng, 3.91 mmol) and iodine (2.10 g,
Parttbmmol ) were
Compound 41 was prepared from 41D following the procedures described in
Example 2 step 3, Example 300E part C and Example 8. HPLC-MS tg = 1.32
min (UVass4 om); mass calculated for formula C21H1gN3Og 409.13, observed
LCMS m/z 410.2 (M+H).

Example 44

OH  panna OH Part B
Q\S — |
\)
o

Part A:

Compound 44A (670 mg, 3.91 mmol) and iodine (2.10 g, 8.0 mmol) were
dissolved in THF (20 mL) and 1M sodium carbonate (20 mL) and stirred for 4
hours. The reaction was diluted with ethyl acetate and water. The organic
layer was dried over sodium sulfate and concentrated (1.05 g mixture of
unseparable mono and di-iodinated products). The residue was combined
with methyl iodide (1.5 mL) and cesium carbonate (5 g) in DMF (20 mL) and
stirred at 60 °C for 3 hours. The reaction was diluted with water and ethyl



di ssolved in THE (20 mM-) and 1 M sodi um carbonate (20
m.) and stirred for 4 hours. The reaction was dil uted
WwWoi2047/08443y1 acetate and water. The organi c | aper/usa®7/001030
dri ed over sodium sulfate and concentrated (1.05 g

m xture of unseparable nono and di-i odi nat ed

products). The residue was conbined w th nethyl

iodide (1.5 m-) and cesiumt3ttbonate (5 g) in DVF (20

m.) and stirred at 60 C for 3 hours. The reacti on was

diluted with water and ethyl WO 2007/ 084455
ape:atejsznwmmgmsmyen fllbsamiﬁchbeer dddiuar gﬂfﬁgé dn@V?indmated.

i ver sodium te an ncenirate um
R EmafrPRy I Bskairdefipl S5ttt Spvinesinadpono-
-dmeammetnp@tm@rt @somaghy ITHs h@th&tﬂeﬁﬁem)as dTé%hF@)F& m"d

BV was .di lved in nethylene chloride (7
o‘f’h'??‘é% 2{, mlﬁpear(dﬂ M_lyor%n@mm%(?am &b stirred at room

térﬁﬁ@ﬁit@?élfdfr 5 RbuR. hﬁ\’é feactioh WS@‘E\M'eHEhé\@ g% ?:ater and

wy with water and extracted
em@ctﬂdg\uﬁh eting\agetates The ewanie raygodvamm peeesodinth sulfate

oEREHEL el R o WABSPISL PG 4520 e

(40@ Bz, 8CDRs) D 825 (d, 1H)A7.85-HB, (n8. THY, .1 &dt) 1H), B30 (s,B3H).
Conpound 401 (130 ng, 0.43 mmol ), conpound 44B (130
ng, 0.43 nmol), Pd(PPh3)2CA2 (15 ng), Cul (8 ng), and
triethylamne (0.4 nL) were dissolved in DV (3 nlL)
ngﬁd%sti rred at 80 C under an inert atnosphere. The

ent was evaporated and the residue was purified

Coynpaved 401 (a0 eng,0.a88hH0@1)2BBM nwm%%@ hﬁg Eb%as 'rRhol),

PﬁWSH?C)ta@ilééi %QF%%&%?%QM% Ieéhxitégllﬁe @scm;) wege 4’1830|V€d

w%?/g%? (é:gﬁmL Q?‘Lf?i 8 ried@@S@ °@\'ﬁr|fﬂer aﬁ'nﬂﬁ%}_ﬁrﬁ@%ﬂ@?‘% Thze'_golvent
wz',xSQaV@Qorqtqq) and;tl'@ (e@ldqe wps pprg"@d(tg,y revepe phage7. 1 (m

cﬂn&natﬁg?aﬂh@td '\P}ov'f’dé"@he §e§réd3 Em% (?1223(@&5@/0 ) SiPLG-MS

1@ min (UV254 nm); Mass calculated for formula C22H19N307S 469.47,
observed LCMS m/z 470.0 (M+H). "H NMR (400 MHz, DMSO-dg) & 11.2 (s,
1H), 9.0 (s, 1H), 8.3 (m, 2H), 7.9 (s, 1H), 7.5 (d, 1H), 7.35 (s, 1H), 7.2-7.1 (m,
2H), 4.5-4.3 (m, 4 H). 3.8 (s, 3H), 3.2 (s, 3H).

Example 46
anoc X wf PAPPICl Cul
DIPA, DMF, 85°C
Br

46A

Step 1

Compound 46A (80 mg, 0.29 mmol) was combined with compound 401 (100
mg, 0.33 mmol), Pd(PPhg3),Cl, (5 mg, 0.007 mmol), Cul (12 rﬁg, 0.06 mmol),
diisopropylamine (0.16 mL, 1.13 mmol) in DMF (1 mL) and stirred at 85 °C.
The reaction mixture was neutralized with acetic acid and purified with Gilson
reverse phase (0-40% acetonitrile in H.O with 0.1% formic acid) afforded the



HNI O-N O DI PA, DMF, 850C HNto HN -N\ N Br + 46A FI
401 O- O OOH O 46B 48 Step 1 Conpound 46A (80 ny,
wO0.20@/08035) was conbi ned with conpound 401 (108CTM§2007/001030

0.33 mml ), Pd(PPh3)2C12 (5 ng, 0.007 mmol), Cul (12

nmy, 0.06 nmol), diisopropylanine (0.16 nL, 1.13 mmol)

in DVF (1 nL) and stirred at 85 C. The reaction

m xture was neutralized witH3&etic aci d and purified
with Glson reverse phase (0-40% acetonitrile in H20
with 0.1 % formc acid) afforded the WD 2007/ 084455

desiredisroduc0A6E (3 me? :mlyslma@b na%gﬁg&%lfélismma S2H1Ns0O,
AL TSl e it 22 . 5%
ree et ek il EESASHRE s on

Br
S step2 OTIPS step3 OH | \ | \ Br Br Br N
N Br MS N Br 49A 49B 49C S ON H Owe 49C NH step4

OO0 ONH ONH N 401 O-NH O 49
Examp%Q
Br~ “NZ “Br Br~ ~N° “Br MeS” “N” “Br Mes” N “Br
49A 49B 49C

I\ 3 OMe 49C

e TN step4 OMe
O/;I\NH 0 —N

401
49

Step 1

The commercially available 2,6-dibromo-3-hydroxypyridine (588 mg, 2.32
mmol) was dissolved in THF (6 mL) and the solution was treated with
triethylamine (0.49 mL, 3.48 mmol) and triisopropyilsilyl triflate (0.75 mL, 2.78
mmol) at 0 °C. The mixture was stirred at the temperature for 10 mim then
added to an aqueous NaHCOj solution. The organic layers were extracted by
CH2Cl; and the combined organic solution was washed with brine solution,
dried (Na2S04), and concentrated in vacuo to afford a crude 49A (1.11 g,
quantitative) which was used without further purification.

Step 2

A solution of 49A (100 mg, 0.24 mmol) in toluene (1 mL) was treated with t-
BuLi (1.7 M in pentane, 0.32 mL, 0.54 mmol) at -78 °C. After stirring for 0.5 h
at the temperature, methyl disulfide (65 uL, 0.72 mmol) was added to the
mixture slowly and the resulting mixture was stirred for 4.5 h at -78 °C to 25



Step 1 The commercially avail abl e

2, 6-di br ono- 3- hydr oxypyridine (588 ng, 2.32 mvol) was
wdizewosyussd in THE (6 nl) and the sol uti on was PCeaS2@®7/001030

with triethylamne (0.49 ni, 3.48 mmol) and

triisopropylsilyl triflate (0.75 nL, 2.78 mol) at O

C. The mxture was stirred at the tenperature for 10

m mthen added to an aqueou8INaHCO3 sol ution. The

organi c |layers were extracted by CH2CI 2 and the

conbi ned organi ¢ sol ution was washed with brine

°GolThe mwstureiwasohl(MS@ﬁby M@!DH ¢0BaR0}Y éﬂHQﬂlu'téb W@E@ch

f%ﬁcfs gyé ﬂmaatt t}ﬂrq&@f‘ﬁ@ B§q1 i h@aéié‘%r# ﬁrgiéﬁ,%g qu\pbr:c(e:mtrated in
clioita
vaclioito afforf amﬁf&ﬁ(réflﬁ g&!ﬁ aﬁd 8 HFH]IQirI]d% ré lg%e%?%e(g(g]‘l B2 mg)

treate
Wg'a%hwﬁﬁﬁsﬁ a‘@"th% farthar Pb!f'ﬁ(éﬁthfh ng for 0.5 h at the
tenperature, nethyl disulfide (65 L, 0.72 mml) was
added to the mxture slowy and t he resulting m xture
S¥RR3stirred for 4.5 h at -78 Cto 25 V\D2007/084455

AT A rebitloCmel 162 I o MR cRRE BRSoREa in

THH @mé@ol@ﬁon Mamgemmnp a'cBAFFKIEMOhaa-HFf(D QWr?Leo\@Sm(Tol) at
f d t 49B

OPEE BN HRER Wae ot etortharalipg et fit et nasradiava cola

miktureraf EIQAC laed waterrf Tt mrgamoabsvers?wér@bﬁragt%dqiy é&BAc and
i ssaol ved

e R e Y LA

(N&E804), ard nbncéntPdtedrinlvacab to &fferd ’éfheruab%ﬁw@e"@%gc and its
1 h and poure

l.red at the te ture for
b &"83 ﬁg'ﬂmeréqnﬁj 'E"%ﬂ?dNQﬁhéﬂasmﬁ%dw@mwﬁmWers
puvifioaitiext r act ed by Et OAc and the conbi ned organic
solution was washed with brine solution, dried
(Na2SO4), and concentrated in vacuo to afford a crude
Step4 ure of 49C and its bromde regioisoner (-1:1, 41
was used without further purification. Step

A Fufe o 804 (460 0a. §-500mMeD), HID (TR )UIPCIEO BR-1 mamol)
PRFPH:Y,CI# 6P 10 dmEPE (1.9 mg, 10 umol), and
diisopropylethylamine (0.43 mL, 2.5 mmol) in DMF (3 ml) was purged with N,
and heated to 60 °C. After heating for 18 h, the mixture was cooled to 25 °C
and purified by column chromatography on a reverse phase C-18 column
(0.01%HCO2H in water/0.01% HCO.H in CH3;CN) to afford a crude 49 which
was further purified by preparative TLC (5% MeOH in CH2Cl,) to afford pure
49 (27 mg, 12% vyield).

Example 50



Pd(PPh3)2CI2 (7 ng, 10 nol), Cul (1.9 ng, 10 gnol),
and diisopropylethylamne (0.43 nL, 2.5 mmol) in DW
wO2o0amiog4asas purged with N2 and heated to 60 CPCAUS2I07/001030
heating for 18 h, the m xture was cooled to 25 C and
purified by colum chromatography on a reverse phase
C18 colum (0.01 %CO2H in water/0.01 % HCO2H i n
CH3CN) to afford a crude 49 Wt ch  was further
purified by preparative TLC (5% MeOH in CH2CI 2) to
afford pure 49 (27 ny, 12%y| el d). Exanple 50 WO
L007/ 084455 PCT/ US2007/ 0010995 134 Sos R N O-NNH
Y ONH O G-JINH O 49 509 lution of 49 (27 ny,
ml) in CH2A 2 (3 nl) regted with 3-
ofter benzpic acid (ca 70% t p 0.12
L t. The—mixt-ur e was ngt-+The 25 Cfor 1.5
oBL JXoe Suspension was di ssol wed j,10% MeOH CH2Cl 2
antft?eated with ion exchange resin (Amberlyst, A-21,
weakfgy basic) followed by filtrasa on. The filtrate
was concentrated in vacuo and the residue was
purified by preparative TLC (10% MeOH in CH2ClI 2) to

Aaééleﬂén 2 49%%7%(%“1& 08 n%ﬁ%d ij(éﬁg%]a (S%L%Mébe&éated ith 3-

Part a ar
ce@r@p@mqnzglm@md {ca 7@‘V®prltMD3IQHp5\QHQ ‘@mmol) abONGoNThe \

nikturé a2 &irfed at280c\ o115 B2 THAE bsgerdidt vak disdoitePifN10%

MeOH-CH:ClI; and treated with ion exchange resin (Amberlyst, A-21, weakly

basic) followed by filtration. The filtrate was concentrated in vacuo and the
residue was purified by preparative TLC (10% MeOH in CH,ClI,) to afford 50
as a white solid (18 mg, 61% vield).

Example 32:
OH
Mz?f ??Q °
HN N
o o %-o
s 32 N
Yy PartE lPanF
N: \N§
O (o]
??C °
(o] o [o]
TR 5 . 34 A
Part A

To a solution of methyl 4-acetylbenzoate (1.9 g, 10.6 mmol) in acetic
acid (10 mL) was added dropwise bromine (1.7 g, 21.3 mmol). The mixture
was heated at 60 °C for 30 min, then stirred at room temperature for 1 hour,
and poured into cold water (30 mL). The light yellow precipitate was collected,
washed with water and dried (2.6 g, 96%).



OONON\Y HNON/ \ H31 H34 Part A To a solution

of methyl 4-acetyl benzoate (1.9 g, 10.6 nmmol) in
waceai7ios44saci d (10 m -) was added dropwi se br onPae/uS1007/001030

g, 21.3 mol). The m xture was heated at 60 C for 30

mn, then stirred at roomtenperature for 1 hour, and

poured into cold water (30 nL). The |ight yell ow

preci pitate was collected, 1@#hed with water and

dried (2.6 g, 96% . W) 2007/084455 PCT/ US2007/ 001030

135 Part B Conpound 32A was treated with one

equi val ent of hexanethylene tetraamne in chloroform

Fffaqf about 1 hour. The product was coll ected by
Pration and then treated with HCl in nethanol for 2

hour Compeund!3ZA Was tréed wit bss bﬁ@l\)&l’eﬁt'dfq{eﬁbh@ghﬁlgne

rrpoun was

ive co 2B. Part C Co
oG %ﬂ%mg?% denplautfeheyn. pEle PﬁOdlBtamﬁ eomacmépg
f”ll;atﬁ)n §ndiﬂ2ed ﬂeEfé’HWitﬁé—ﬁ_lﬂ gﬁlrﬁt e%i‘ E l fd#%lﬁ:o mul at‘@ﬁS&I d?\%as

mn @%JCVZS nm ; nmass
thenycalrctad dyifiltratien ta givelcompownid 3280. 1 (M+H). Part D
Compound 30 (60 ng, 0.147 mmol) was heated in 5% KCH
in MOH (2 m-) at 60 C overnight, cooled to room
erature and concentrated. The residue was
d with, con

and 4TEeu 005 ey EiemnouBe alosrtias dascrbed in
Example @nptapsd!, 32 3 2ad wsxéme 30BEPanE: tmbmlméét%m 1.36 min

(S om0 iase PR iERASH Prmuiss 21 o 38p.408. & absepehiicus

32 41891 (d+H). 095 nmol ) was heated in pyrrol idine (2
m-) at 60 C overnight, cooled to roomtenperature

and concentrated. The residue
Part D

Compound 30 (60 mg, 0.147 mmol) was heated in 5% KOH in MeOH
(2 mL) at 60 °C overnight, cooled to room temperature and concentrated. Tﬁe
residue was dissolved in water (5 mL), acidified with conc. HCI and filtered.
The solid was collected and dried to give compound 32 (23 mg, 40%): HPLC-
MS tr = 1.04 min (UV2s4 nm); mass calculated for formula C20H17N306 395.1,
observed LCMS m/z 396.1 (M+H).

Part E

Compound 30 (39 mg, 0.095 mmol) was heated in pyrrolidine (2 mL) at
60 °C overnight, cooled to room temperature and concentrated. The residue
was purified by reverse phase chromatography to give 31: HPLC-MS tr = 1.19
min (UVas4 nm); mass calculated for formula C24H24N405 448.2, observed
LCMS m/z 449.2 (M+H).

Part F

A mixture of compound 32 (49 mg, 0.12 mmol), dimethylamine
hydrochloride (20 mg, 0.25 mmol), HATU (61 mg, 0.16 mmol), DMAP (2 mg,
0.012 mmol) and diisopropylethylamine (0.065 mL, 0.37 mmol) was stirred in



was purified by reverse phase chromatography to give

31: HFLCMS tR =1.19 mn (W254 nm; mass cal cul at ed
woano7foss43nl a C24H24N405 448. 2, observed LCVS RCTZ/US407/201030

(MtH). Part F A m xture of conpound 32 (49 ng, 0.12

mol ), di nethyl am ne hydrochloride (20 ng, 0.25

mmol ), HATU (61 ng, 0.16 mmol ), DVAP (2 ng, 0.012

nmol ) and dii sopropyl et hyl am3& (0.065 niL, 0.37 mmol)

was stirred in WO 2007/ 084455 PCT/ US2007/ 001030 136

DMF (2 ml-) at roomtenperature overnight. The m xture

DE (RirhL) aUroum Iﬁemeél‘arthreﬁceé@ﬁgm méhﬁ&tuvetwagdﬁuﬂéd d with
e}-& Wg?lt ﬁ 8 B}e |edI over sodium sul

M seelatewashed v gde waGh water aed bisipe; @'ﬂ@ﬁsxyqolsadwm
sulfaraidavapbatéq. nhé(?eéé}ue HF’dst&{fror rmY é@g%&

U254 nm; mass cal cul ated for

chsomatogsariy tegivedds HIPLCAAS tk = 1/09-min (l¥pml.g):3Rase
cBlchlated 16r ol ©2odNF05 W20 bR OIS ki 1

Mé‘%rl bed in Exanple 32 Part B and Part C. HPLC-MS tR
= 1.08 mn (U254 nm; mass calculated for fornula
C20H19N306S 429. 1, observed LCM5S mz 430.0 (M+H).
Exammplec335: F Part A Part B Part C O 0 MeoO

\\,o
Sa
—-so -
o}
H N
T
N \
o H
33

Part A

Compound 33 was prepared from 33A following procedures described
in Example 32 Part B and Part C: HPLC-MS tg = 1.08 min (UV2s54 nm); mass
calculated for formula C20H19N306S 429.1, observed LCMS m/z 430.0
(M+H).

Example 35:

OH

Q p (o]
art A P
O, ———» MeO —f-r-t-E MeO Part c
CN HN

35A 358

HN
(o}

N
9" H 2p

Part A:



| --- MOl *, CNOHCNBr CNFTNONOH CN 35A

35B NHa 35 HN OOH2D Part A: WO 2007/ 084455
woeCHi7Ws2687/ 001030 137 A mi xture of 5-cyanophebaitisem®7/001030

(5.0 g, 31.4 mol) and 1 N of NaOH (31.4 nml-) was

stirred at 100 C for 1 h. The solution was

concentrated to dryness with azotropic distillation

with toluene. The resultingMfite solid was dissol ved

indry DM (30 nmL). Methyl iodide (5.88 nL, 94.2 nmol)

was added slowy, and the reaction m xture was

al | ovethixtures of 5-cyanopbthalide(Pd) gt 31.4 rhmolRand 1N oflNaOH

(Y8 E) with sandld 3t 101600 D0 TR SoRb A tdusmirateaito
dhyriess, wmr] aedtropim&ilsmmltllalttguémc ?‘hbrr%beﬁlgggﬁgﬁél solid was
ool B BRI AL b ol i6der 5 ety oie? Srgohoas

a@ﬁied IQQ?CS\IKIIyBanJ thé AERNOMIMBRArd Wal dllowdd: t37stﬁ“"5¥ 'r%ol'n” THE

was added carbon tetrabrom de (11

t%(mpg@t\ﬂ\%ﬁ)iof 2 lrh it veas thenpdilytad wilbHe@ angd bad( extlraawd with
E&@NCV(@D%LW h E@Nc EHrQ&%Wév@‘ﬁﬁﬂBfn@@f (A%Sﬂ%d%ltﬁ’éﬂﬁé dried

was ad portionw se I on m xt
03@'7 PeBOay arﬂ(b@ﬁm@nfpiteat El@hfmlumnrchromaéogmpgmon snllca

(EIHS% | BEREE 18.00] BeeSirBb BhF 384 ¢ 1Lile 0 3510, 9%)
in Et OAc (100 nm.), washed with 1 N HC, H2O, brine,

ied over Na2SO4, and concentrated. Flash col um
c#r omat ography on silica (EtOAc / hexane 20:80) gave

conpdoncbrapduradt 38A (5ab g, 6l717omnsel) ird THE GoumLY #4s added
carbon tetrabromide (11.45 g, 34.52 mmol). The solution was cooled to 0 °C
in an ice/water bath, and triphenylphosphine (9.05 g, 34.52 mmol) was added
portionwise. The reaction mixture was stirred at room temperature for 3 h
under argon. After removing the precipitate by filtration, the solution was
concentrated. The residue was dissolved in EtOAc (100 mL), washed with 1N
HCI, H20, brine, dried over Na;SO4, and concentrated. Flash column
chromatography on silica (EtOAc / hexane 20:80) gave compound 35B as a
pale yellow solid (6.8 g, 93%).

Part C:

Compound 35 was prepared using previously described methods from
2D and 35B. HPLC-MS tg = 2.943 min (UVasa am), Mass calculated for formula
C19H13FN4O3 364.1, observed LCMS m/z 365.0 (M+H).

Example 37:



Part C. Conmpound 35 was prepared using previously
descri bed nethods from 2D and 35B. HPLGC-MS tR = 2. 943
wai2o07(08hB54 nm), Mass cal culated for formula PCT/US2007/001030
C19H13FN403 364. 1, observed LCVS nfz 365.0 (M+H).
Exanpl e 37: WD 2007/ 084455 PCT/ US2007/ 001030 138 F F
F NPart APart BO/ OHNON/ - HO-N Z Br
Czt-Bu HCOH 37A 37B 36 d38& O Part C ON O H NH
37 0 Conpound 37A was prepared using procedures
descri bed in Exanple 375. Part A: Conmpound 37A (550
R 1.32 nmol ) and Pd(f-Bu3P)2 (34 ng, 0.066
in NWP (5 L) vve

left- butexya2- oxdefh c chlorggdg in
HC\_512 |) Tnder ar gon eact For— xt Uk
oty owed stir at 90 After cool iy
room tenperature, it was dil uted-wbihbs Et OAc, waShed COgH
with #é&ter, brine, dried ové® Na2SO4, and 36

concentrated. Columm chromat ography on silica gel

(MeOH / RDCM 10:90) afforded 37B as a pale yellow

‘463%. HPLC-M5 (5 min) tR=1.69 mn

sg cal culated for fornmula CL9HL3FN403
mz 454.1 (MtH). Part B:

NH,

37 o

Compound 37A was prepared using procedures described in Example 375.

Part A:

Compound 37A (550 mg, 1.32 mmol) and Pd(¢-BusP), (34 mg, 0.066
mmol, 5 mol%) in NMP (5 mL) were added with a 0.5 M solution of 2-tert-
butoxy-2-oxoethylzinc chloride in THF (10.5 mL, 5.2 mmol) under argon. The
reaction mixture was allowed to stir at 90 °C overnight. After cooling to room
temperature, it was diluted with EtOAc, washed with water, brine, dried over
NazS0,, and concentrated. Column chromatography on silica gel (MeOH /
DCM, 10:90) afforded 37B as a pale yellow solid (260 mg, 43%). HPLC-MS
(5 min) tr = 1.69 min (UVasa nm), Mass calculated for formula C1gH13FN4O3
453.2, observed LCMS m/z 454.1 (M+H).

Part B:

Compound 37B (40 mg, 0.088 mmol) was treated with TFA in DCM at
room temperature to afford 36 as a white solid (20 mg, 27%). HPLC-MS tr =
2.64min (UV2s4nm), Mass calculated for formula CaoH16FN3Os 397.1,
observed LCMS m/z 398.0 (M+H).

Part C:



Compound 37B (40 ng, 0.088 nmol) was treated with TFA

in DCMat roomtenperature to afford 36 as a white
weabithsfB9 nmg, 27% . HPLC-M5 tR = 2.64m n ( UVBREZ/US2907/001030

Mass cal cul ated for fornmula C20HI6FN305 397. 1,

observed LCM5S mlz 398.0 (MtH). Part C. WD 2007/ 084455

PCT/ US2007/ 001030 139 Conpound 36 (20 ng, 0.05 mmol)

in DVF (1 m-) was added wi t#39 HOBt (14 ng, 0.1 mmol)

and EDC (19 ng, 0.1 mml). After stirring at room

tenperature for 10 mn, NH4C (20 ng, 0.15 nol) was

adde&orhpbundd6 (29 mye0.08ddiidlpim DMAYEAL) Qvd28dddd with

HEE (19358, 0 fiiob e B¢ 8 g! b @indl-« Afer esieing at room

tem??d;?ﬂum fon 10 rNiﬁﬂ(ﬂlHﬁl&(gggggﬁtd}@?zlds%a@aedQ&,i fdflowed by the
agg'gF’?ﬁ?ﬁ'_hﬁN&z-sgé ). fhg\eeagiion mixtyre wasghes stired sit soom

teripéiated bvbrnidReCriGas H%@ﬁ@ﬁ@%%ﬁ@ﬁ%\%@%%ﬂ,

cal culated for fornula C20HLY
satafaieqy NaHE03 angiine, durdger tNawS Qg tamdf aondentratedre

. . i |ow .. Co
OB i S U s P
trHE R,64mini(UY ¢ nd), Nass Ca@?'?*-‘i&’ﬁ fal:]m@a(zozgl'ﬂrﬂ‘td%%%ﬁ
oﬁfeﬁ'ﬁﬁmﬁs@/%?g%ﬂz&%é M), 4.56 (d, 1 H J = 8.7

Hz) , NMB3pediralldata for the 8ohelilf)theabeiVe(dbmpotihdd are provided
b%g‘ys Hz), 4.46 (d, 1 H J = 12.6 Hz), 3.87 (s, 3H),

% (s, 3H).1(l_$c:orr£§und ;82%1; NVR (400 Hz Dl\/Bgd6) s
c aBsR4 N : T
P ENRM 5*7‘95‘{'%, FCODOL 7 (8 B, 4586 ) .14
(g%g =8 H2)s748 (dy 1Hy Jp08@HzY 7-38 (3.01h 7.29 Ky, 1H, 24 2.5
H sl . s 1 ,1 =7 . N 4 ; N = 4

o7 nfoe Bz S gt ol ok B
= Bz 450 () 1FG U512 Ho), 4,46 (ch 14, 4 =H2.5 He)79.4Tke, 3H),
3_§U,(S’J3Hé_8.5 Hz), 7.74 (d, 2H, J = 8.5 Hz), 7.42 (d, 1

H J =84 H), 7.28-7.32 (m 1 H), 7.19 (dd, 1 H J
Cengound 98. HH NMR3RI00. HE DMSGHY) 5 (8pRi: fa.24(d11H), B.97 (s,

1M1 86, uL 801 Bz, 1), 8.57 (0, v = 2.46 Hz, 1H ), 8.17 (s, 1H), 7.60
(s, 1H), 7.49 (d, J = 8.19 Hz, 1H), 7.24 (s, 1H), 7.17-7.14 (m, 2H), 4.46 — 4.25
(m, 4H), 3.79 (s, 3H).

Compound 68. 'H NMR (500 Hz, CD;0D) 5 8.42 (s, 1H), 8.32 (d, 1H, J =
2.1 Hz), 7.79 (d, 2H, J = 8.5 Hz), 7.74 (d, 2H, J = 8.5 Hz), 7.42 (d, 1H, J = 8.4
Hz), 7.28-7.32 (m, 1H), 7.19 (dd, 1H, J = 8.4, 2.5 Hz), 4.32-4.46 (m, 3H),
4.24(d, 1H, J = 14.2 Hz), 3.87 (s, 3H).

Compound 66. 'H NMR (500 Hz, CD;0D) 8 8.88 (d, 1H, J = 5.0 Hz), 8.30
(s, 1H), 8.19(d, 2H, J = 8.5 Hz), 7.88 (d, 2H, J = 8.2 Hz), 7.67 (dd, 1H, J =
5.1,1.3Hz),7.41(d,1H,J =86 Hz), 7.31 (d, 1H, J =25 Hz), 7.19 (dd, 1H, J
=8.2, 2.5 Hz), 4.34-4.47 (m, 3H), 4.26 (d, 1H, J = 14.7 Hz), 3.87 (s, 3H).

Compound 64. "H NMR (500 Hz, CD3;0D) 6 8.10 (d, 2H, J = 8.5 Hz), 7.99
(s, 1H), 7.84 (d, 2H, J = 8.5 Hz), 7.56 (s, 1H), 7.37 (d, 1H, J = 8.2 Hz), 7.27 (d,



Conmpound 66. 'H NMR (500 Hz, CD3CD) S 8.88 (d, 1 H, J
= 5.0 Hz), 8.30 (s 1 H), 8.19 (d, 2H, J = 8.5 Hz),

w@288/0801552H, J = 8.2 Hz), 7.67 (dd, 1 H, J = PETAS207/801030
Hz) , 7.41(d 1H J =86 Hz), 7.31 (d, 1 H J=2.5

Hz), 7.19 (dd, 1 H J =8.2, 2.5 Hz), 4.34-4.47 (m

3H), 4.26 (d, 1H J:147Hz), 3.87 (s, 3H).

Conpound 64. '"H NWR (500 Hz,1430D) S 8.10 (d, 2H, J =

8.5 Hz), 7.99 (s, 1 H), 784(d, 2H, J = 8.5 Hz),

7.56 (s, 1H) 73(d 1H J=28.2Hz), 7.27 (d, WO
ﬂﬂlﬂ?#m‘ b (d32 a6l JOESQBHZ Hl@ %23—414 % f'r%h ﬁH)*Zz124(d 1H,
J4 %Zégg)f}ﬁ“(sﬁh')' %é§ (ﬁzé‘H) 84089 @;'N)1H120569 74 (m, 2H),

@M@z&h%ﬂp(m 1H, 0.69-0.74 (m 2H), 0.49-0.52
mpqund 97. ' H NMR (500 Mz, MeOH-d4) S 8.19

(%gmpgl.bnd 9783 'HINMRH500 Hz MeQbl-dm 31819 (&, 35H)7.7583 (s, 1H),

A 00 iy 7 48498 Wl 2 AP b3,

TChTHFRr (meEH) LFORNE, 115)) @. 3642, 55V R4 B.67 s, 5937 75 ( m
2H) 7.65- 7.70 (m1 H), 7.41-7.56 (m 3H),
(m 1H, 7.17-7.23 (m 2H), 7.08- 7.13 (m 2H),

@ora%oﬂma?ss m 1|3|1NMR4§Ui) KA Mé@)Hld 7%08-7 ggs(l;n ?gﬁ) 7.65-
84. 1H N

72;9%71 1907 417556 . 3H). 7286231 den,(WH), 7.49-7 28 (. 2H3 3 08-
7(1@ éﬁq % B 2&4747262 2H) 4j'§a4 §4Q§Lb1h)i§1% ?g-))( m o1

, 3.87 (s 3H) 2.93 (s, 3H) Conpound 43 (400 Hz

%Xﬁé’s? /94 7 MR (0P, Mz, MaQHAy 5,7 86,788 Sy 2H)h7.70-

7218 (m, 2H) 7.38-T74G (n, IH3, B26-133 (@, HH), 7.16L7(2n rﬁH)H) 7.08-

7313 B0 rp-F05 ey R 4 3807 4. 5?7@045%5-4%#) 387

($$3H)1I2)93(3s(3}-|)(d J= 2.0Hz, 1 H, 839 (d, J

1 H, 8.22 (d, J:75Hz,1H),808(t J;75

Hz | H, 8.00 (d, J =7.5Hz, 1 H, 7.78 (d, J = 8.5
ddwnp&uth(Z@o(rbiD sodesj) 7.48 (d, J =8.5 Hz, 1
7.16 (dd, J = 8.5, 2.5

z. 2H))7.90 (dd, § & 1418+z, 2 Hz,

6@99 {s. 4H> 7 %&«a@ i3 A4t 2Hj
» 4 (7 Gy Yy2 4% (m1ath),; 4.08%m, (. .70

213, 54HZ(d 3*&}_40 |4|224H§d7(
(s, 3H) 325 (s, 3H).

Compound 76. "H NMR (500 MHz, DMSO-de) 8 10.97 (s, 1H), 9.00(d, J =
2.0 Hz, 1H), 8.39 (d, J = 8.5 Hz, 1H), 8.22 (d, J = 7.5 Hz, 1H), 8.08 (t, J= 7.5
Hz, 1H), 8.00 (d, J = 7.5 Hz, 1H), 7.78 (d, J = 8.5 Hz, 1H), 7.75 (br. s, 1H),
7.48 (d, J = 8.5 Hz, 1H), 7.19 (d, J = 2.5 Hz, 1H), 7.16 (dd, J = 8.5, 2.5 Hz,
1H), 4.34 (d, J = 17.5 Hz, 1H), 4.26 (d, J = 17.5 Hz, 1H), 4.24 (d, J = 14.5 Hz,
1H), 4.17 (d, J = 14.5 Hz, 1H), 3.81 (s, 3H).

It will be appreciated by those skilled in the art that changes could be
made to the embodiments described above without departing from the broad
inventive concept thereof. It is understood, therefore, that this invention is not



It will be appreciated by those skilled in the art
t hat changes could be nade to the enbodi nents
wdeswrosbssd above wit hout departing fromthe breadus2007/001030
i nventive concept thereof. It is understood,
therefore, that this invention is not WO 2007/ 084455
PCT/ US2007/ 001030 141 limted to the particul ar
enmbodi nents di sclosed, but it4is intended to cover
nodi fications that are within the spirit and scope of
the invention, as defined by the appended cl ains.

lifiteld woiberEenticulef emtmﬂ;mrirsea@cmea bOERPMHBHEEd WY cover

reace jn.its ety for all purposes. WO
"5‘8‘51‘3?%%%% ng‘ % Bélﬂéendf@@pem@m@wnqmas defined
bQIHéMppbndédC@mnd represented by Formula (1): V O
-11 wY-R TNA RBN\X Z-R2 N Oor a
phar rRRALEPRUNENt riedpdde hereial is inearpoeated hyr redstence in its
ehil ring Alis selected fromthe group
coﬁ§?g§fﬁgbogﬁ§%§f and heteroaryl, each of which is
substituted with -Y-Rl and -Z-R2 as shown; X is
selected fromthe group consisting of -S-,-0, -S(0O 2,
-S(O-, -(C(R3)2)m and -N(R3)-. T is absent or
present, and if present, T is selected fromthe group
consisting of alkyl, aryl, and heteroaryl, wherein
when each of said T aryl and heteroaryl contains two
radi cal s on adjacent carbon atons, said radicals my
optionally be taken together with the carbon atons to
which they are attached to forma five- to
ei ght-nmenbered aryl or heteroaryl ring, wherein each
of the aforenentioned T aryl, and heteroaryl,
optionally with said five- to eight-



menbered aryl or heteroaryl is independently
unsubstituted or substituted wth one to four R10
woniEimsesswhi ch can be the sanme or different; BCTAS2007/001030
absent or present or absent, and if present, Uis
selected fromthe group consisting of -0-,
-OC(ONH, -OCC(ONalkyl)-, -C(O-, -C(OO,
-C(ONH, -C(ON(al kyl)-, -Q@aNOH)-al kyl-, and
-C(=N-O-al kyl)-alkyl-; Vis absent or present, and if
present V is selected fromthe group consisting of
THEBEFORKWWH CLaygL oal kyl , heterocyclyl, aryl,
heteroaryl and N- oxi des of said heterocyclyl and
het edoar yI CORMEPENH rGRESSeRieH byiFarmuad): cyci oal kyl,
heterocyclyl aryl, heteroaryl, and N oxides of sai d
het er ocycyl and heteroaryl contains two radicals on
adj acent car bonv{ ons, said adl cals nmay optionally

be taken together h t he q bon at ong _t@iwhich they
are attached to fo (it - menber ed
cycl oal kyl, aryl, Ae eroaryl WO

2007/ 084455 PCT/rEjE204 ng; wherein each

of said V al kyl, , Zhetrér ocycl yl ,

aryl, and hg 3 optionally wi th

said five- to ei ghtymenb&ed cycl oaI kyl , Y

het erocyclyl, or heteroaryl is i ndependent I y(
onmphbemaceutizhllyracceptatie sattedohiatd) d}l&tépthfe@é’éf Rrein:

h di ff t
o1 g BUeRAT 05 1B SR8 Eonhistb of arpkinc heiesent, cach
o O S .10 A9 2 hbu) 0O

-N - S( 0) 2N( R4 N(R4) - §(O
(Rf Cé@eé%j rom 8, I)ourngzS@m ot - z-(Ps éé@éa;tSCD)-

- t h t f | ent bond
CrpyERsin s g S o,
- N( FMJW WWT)PFES@@% aneINg prgsent; Nﬁﬁéélec&{d}ram the group

con99t1n§ of,ogl%glryl arﬁf 9%&648 ? ‘Pfﬁigﬁ)é d\f%e%%gf §@qdn'5 aéyl and
heteroaydmentaios GvoHadical OhGadjadent.carbb@ahbids, said radicals may

ory ST loog PO A Yt Vb sy arataces
to ferre edioee Ity Ie,nngembéréb | cﬁﬂ#‘éte%ar?ﬁhﬁ’g GYRE R %N of the
<SRN} o] Yoot hEbr Sahihah i thstcoiony
mempbemthhhy obenet@’éaﬁ/lﬁf)ﬂﬁié'&e’nd@ntﬂp unsubstituted or substituted
with one to four R'® moieties which can be the same or different;

U is absent or present or absent, and if present, U is selected from the
group consisting of —O-, -O-C(O)NH-, -OC(O)N(alkyl)-, -C(0)-, -C(0)O-,
—C(O)NH-, -C(O)N(alkyl)-, —C(=N-OH)-alkyl-, and —C(=N-O-alkyl)-alkyl-;

V is absent or present, and if present V is selected from the group
consisting of alkyl, alkynyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, and N-
oxides of said heterocyclyl and heteroaryl, wherein when each of said V
cycloalkyl, heterocyclyl, aryl, heteroaryl, and N-oxides of said heterocycyl and
heteroaryl contains two radicals on adjacent carbon atoms, said radicals may
optionally be taken together with the carbon atoms to which they are attached
to form a five- to eight-membered cycloalkyl, aryl, heterocyclyl or heteroaryl



the carbon atons to which they are attached to forma
five- to eight- nmenbered cycl oal kyl, aryl,

waeb@rsess| yl or heteroaryl ring; wherein eachrof/uskm7/001030
Rl al kyl, al kynyl, aryl, heteroaryl, and heterocyclyl,
optionally with the five or six-nmenbered cycl oal kyl,
aryl, heterocyclyl or heteroaryl ring is unsubstituted
or optionally independently p4gstituted with one to
four R20 noieties which can be the sane or different;
with the proviso that when Y is -N(R4)-, -S -or -0-,
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wi t hmdad too3f our R20 noi eties which can be the sane

or fo$ e%t Wlththe proviso that when Y is -
R4 ! 2or -0-, then R2 is not haI ogen or cyano;

22?55%5%“‘?%%%t'?3&%8f TRl SREERAE! 44 syeny g OT

Cléh-alkyhc (RINH, t-@g))b&ﬁ@f uqn)t gcf(mw@nkyw@lm I, halog?en
q@ﬁf cted from roup consi's
a"&ﬁr S%E{) )'/%I'é%(ﬁy? qH&?tSE{?WF tgj'@,cyclyl whereln when
eachldfysiauy cyolahldgyll heteﬁddy)tlyi NErgl Kb )r%terrcb%’rﬁréb‘?ﬁ&h%'two radicals
onaéé‘% r?tk ! ((e)tert F’% Ci}\/nerel n when each of _ -
GRIMSAPORAIRMS: Faid)f d'%@lﬁ m%@Pﬂ@ﬂ@'iwbeyakmm@ther with
the v:artrctrdatmh§ tOWHEh BRSNre ?%d o[)é‘ﬁh?a' s
r

ether vvlth the ca

|]y be tak
mdffbeddd GlRnl e o0 e of the
R eallght allf?ﬁ?l?rl’af?ﬂ ﬁéfér@éh}fyénd hé{e}féc¥élg|t 8@ﬁ8¥8|'|9’4~.t8 the five or

roar I i's selecte

s:x-@ﬁgntéet\rp gcygpgq%ﬂr gg@,metgmy@lylmrthe@eroaryl ring is unsubstituted
or optionally independently substituted with one to four R* moieties which can
be the same or different; with the proviso that when Y is -N(R%-, -S -or —0O-,
then R’ is not halogen or cyano;

R’ is selected from the group consisting of H, cyano, -C(Q)OH, -
C(O)O-alkyl, -C(O)NH,, -C(O)NH(alkyl), -C(O)N(alkyl)s, alkynyl, halogen,
alkyl, cycloalkyl, haloalkyl, aryl, heteroaryl, and heterocyclyl; wherein when
each of said cycloalkyl, heterocyclyl, aryl and heteroaryl contains two radicals
on adjacent carbon atoms, said radicals may optionally be taken together with
the carbon atoms to which they are attached to form a five- to eight-
membered cycloalkyl, aryl, heterocyclyl or heteroaryl ring; wherein each of the



-C(R4)=N-OR4, -OR4, -SR4, -N(R4)2, -S(OR4, -S(0)2R4,
-N(R4)S(O 2R4, -N(R4)- C(O-R4, -N(R4)-C(O-N(R4)2 ,
WORIRAB4GBEO) - OR4, -OC(O)N(R4) 2, -C(O N(R4)- S(8yems2007/001030
-S(0 2N(R4) - C(O) - R4, - (O N(R4) C(O) R4,

-C(ONR4)C(ONR4, - S(O 2N R4) 2,

-N(R4) - C(=NR4) -N(R4) 2, -N(R4)-C(=N-CN)-N(R4) 2,

- hal oal koxy, - C(OOR4, -C(O44, -C(ONR4)2, hal ogen,

al kyl, hal oal kyl, aryl, heteroaryl, heterocyclyl, and
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&B@Uﬁﬁ&@n‘é\‘@ DE=DIR) MR )2, -NERY-ClreiNeN)N(R* )@yehlam;xlkoxy -
C(ibl\?l_(?mi’ d%@)ﬁZH?ﬂ@’)N(F{Eg ﬁé%@eﬁyﬂkgﬁ@8alﬁgbtar rlénﬂeégar‘yl

@?PYQ{ a%méay@@am whereiroeachijohtienR'® 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:

or wherein two R'° moieties, when attached to the same or adjacent
carbon atoms may optionally be taken together with the carbon atom(s) to
which they are attached to form a cycloalkyl, cycloalkenyl, heterocyclyl, aryl,
or heteroaryl ring;

R¥ is selected from the group consisting of cyano, nitro,
-C(R*)=N-OR*, -OR*, -SR*, -N(R")z, -S(0)R*, -5(0)2R*, -N(R")S(0):R*, -N(R%)-
C(0)-R?, -N(R*)-C(0)-N(R%2 , -N(R*-C(0)-OR?, -OC(O)N(R%)z, -C(O)N(R%-
S(0)2R?, -S(0)2N(R4)-C(0)-R*, -C(O)N(R%)C(O)R?, -C(O)N(R)C(O)NR?, -



carbon atons may optionally be taken together with the
carbon aton(s) to which they are attached to forma
woyaloak4syl , cycl oal kenyl , heterocyclyl, aryl, PCOUS2007/001030
heteroaryl ring; R30 is selected fromthe group
consi sting of cyano, nitro, C(R4) N OR4, -OR4, -SKR4,
-N(R4)2. -S(OR4, -S(O2R4, -N(R4)S(O 2R4, -N(R4) -
C(O-R4, -N(R4)-C(O)-N(R4)2 J45N(R4)-C(O) - 024
-OC(ONR4)2, -C(ONR4)- S(O 2R4,
-S(O2N(R4)-C(O-R4, -C(ONR4)C(ORA4,
S Q)R PY)-C(R NB«@?NR“SMRZM( R4R1)-C(=N-CN)- N(R“)a -haloalkoxy, -

ORI ST, LB .ol kel SQaRY > atvichetgesary.

hdthl;dcyc%@?ﬁi sydloalkyl |whé‘r@trﬁWﬁéh)é!ach 6\‘%&&6 W?‘Hryll heftdaryl,
h%cl oal | : V\herel n when each sai d

rcyshi and %Wﬂ'@éy@nﬁlr\aﬁwo(@dm@kﬁ Q'?Iadmrmqasbwm\gtoms
safdl k&&béls%aﬁ‘@?ﬁﬁﬁﬁﬁ @rtQ %ﬁer wgtﬁ'tﬂer@aqbfiﬁla%or“?% which

optional ly aken get carbon atons
they are attpehed te form adived to @lgfmmemh‘ereécyclmalkyl aryl

L L e T —
neé@@cygiywand Mmlhyly opylbnaﬂmvintb)a}ild)at/@ytq exgbntt-mémbbped

LRI | o) SE PR S £ EBbithpa 3 Kubsttos

vétibené ﬁcmfcmf mmetibscsmmtedflndepma’itlyeﬁoﬁﬁﬂh@cgr@dp consisting of

@F el‘?ael }CI rr%{'%;a%(&éko X p 9al|k§5y ggfq%e%y& k)fe// gﬁgno nitro, -

N4, r—DIH(aMyII:), and NN(alkigyd;) . and - N(al kyl)2; WO
2007/ 084455 P pszoow 001030 146 or when two R30
moi et NSO Kt Ryigtes Wharsataghedio kg samator adinermnt

calisors afGiis iy 6pFRdHNINISe m@ﬂtdgwférhﬁﬁh \ﬁhé Baﬁkk?n SRR to
toms) to which they are attached t
"@W“ %§re aitgeheshiadaim a crsr@lo@ilwémo;@alkamw heteuocyclyl aryl,
ohﬁ*e@ér@;ﬁh)ﬂnr{g' ng; wth the provi so that at |east one of
nd V hust be present; and further that at

I easingmas@lbcmom iesgrolp cor(shtinRedfoy i b sfi ed:
éﬂ%d gst_one of T and V is present, and V,is other

=hl- Q;Fh fOR“wr&B 8i- N(Ba)lzn‘STO@B“,VS(Q)ﬂ"bsNUR US0)RY, AN(R*)-
AR R O R o
i, G Re) CLO O RO IN B NEO) R SR OYS(BERBINRY, -
sx@§zﬁ<i‘(h“%(, NG CT=NRH-N(R*2, -N(R*)-C(=N-CN)-N(R)5, -haloalkoxy, -
C(O)OR*, -C(O)R*, -C(O)N(R*)2, halogen, alkyl, haloalky!, aryl, heteroaryl,
heterocyclyl, and cycloalkyl; wherein when each of said R* aryl, heteroaryl,
heterocyclyl and cycloalkyl contains two radicals on adjacent carbon atoms,
said radicals may optionally be taken together with the carbon atoms to which
they are attached to form a five- to eight-membered cycloalkyl, aryl,
heterocyclyl or heteroaryl ring; wherein each of said R3° alkyl, aryl, heteroaryl,
heterocyclyl, and cycloalkyl, optionally with said five- to eight-membered
cycloalkyl, aryl, heterocyclyl or heteroaryl ring is unsubstituted or substituted
with one to four moieties selected independently from the group consisting of
alkyl, halo, haloalkyl, hydroxy, alkoxy, haloalkoxy, cyano, nitro, -NHo, -
NH(alkyl), and -N(alkyl);



OC(ON(R4)2, -N(RA)C(ONR4)2i -N(R4)-C(O) - R4,
-S(O2N(R4) 2, -S(O2N(R4)- C(O-R4

WORIRDB445GE =NR4) - N(R4) 2, - N(R4) - C(=N- CN) - N( R4) 2pCcamsg2007/001030
-C(R4)=N-OR4, wherein each R4 independently is
sel ected fromthe group consisting of H alkyl,
cycl oal kyl, heterocyclyl, aryl, and heteroaryl,
wherei n when each of said R414@ycl oal kyl
het erocyclyl, aryl, and heteroaryl contains contains
two radicals on adjacent carbon atons, said radicals

may aptvitevabivy A8 niGikties Wieer Meichid o thterbearjf%lé{/ogf%{ﬁti%cent

forrs %o whi ch the'¥ are attached to forma

ca atlgmsRearienally b fakentooptherwitl the catbasr atom(s) to
ich Gedykate AftachedM ' n IS

ot ()2 ekt hadtiedtd forine °8F'%é¥"f¥3iéﬁ’&f“?a"a%%ﬂ%%%wsawt

055 oapydingonpound of Fornula (1) is other than O /

N rl Wi r ;_and, Uis selected

fr omvgl}ﬁhemgér\k()){j%}sg (L){rrl%?g% ?éha%& gn 8 oefﬁfg? G ’musfc'be present; and

furtcbzgor@m( at legis} ope @@Q{:ﬁiﬁon@((l@?( 9|(5) beldw) bré satisfied:
- - - = -a -, a .
- o AR Rahons it aha Bl BieSbol s phprsranaiymy;
wheeeioraaid Ihar vaﬁ bubétitutedRkitard l_eist@}é R e yiestblifrom
e .0 t rou ti of, cyano,
ﬁ% %M@%ﬁ%@ﬁe}@%ﬁé@%c%@wnfm-
m ’) 4 N NW! =S 4§( A- L -

ifEts Clombecap é@f@bgﬁ ™, H f@ﬁh ; ﬁ(?“B\'t'%O)OR“,

D R R R AN Yoo N Q) B S UQIN(R Y, -S(O)aN(Ra)-
C(op&tendently is Hor alkyl; and nis 1-3; (4) Tis

r rogryl, each of which is optionally

—&%&ﬁﬁ}{@ﬁ\;&%@g ‘@(@%t@(#WN)'MBﬁ)endgd tC{RYeNeOR wherein

&0 Atoh@s; | k&b ESnsiSfthd S0 !
ey o aerifs ety ol Ind Broth b3nseEly 8EFL Aedlo
Y zgkyleggtergﬁuclygpndt andheteroaeylowh@reindvhén sapheseaid R*
cyold¥k, hetdIBEFEPRERN; aRd qjieYeljo’Z'zryl contains contains two radicals on
adjacent carbon atoms, said radicals may optionally be taken together with
the carbon atoms to which they are attached to form a five- to eight-
membered aryl, heteocyclyl, heteroaryl or cycloalkyl ring; with the proviso that
when R is

~S(0)2R*, V is other than piperidiny, and when R° is cyano, the compound of

Formula (1) is other than

(2) U and V are present; and U is selected from the group consisting of
-O-C(O)NH-, -OC(O)N(alkyl)-, —C(O)-, -C(O)0O-, ~C(O)NH-, -C(O)N(alkyl)-, —
C(=N-OH)-alkyl-, and —C(=N-O-alkyl)-alkyl-;

(3) at least one T and V is present, and each of —Y-R' and —Z-R?is
independently selected from the group consisting of cyano, —(C(R%)2)n-



ot her than al kynyl. 2. The conpound of claim1,

wherein X is selected fromthe group consisting of
WwWoRU(TR8}B m and -N(R3)-. 3. The conpound of cPkParms2y07/001030

wherein Xis -(C(R3)2)n,, wherein mis 1 or 2. 4. The

conpound of claim3, wherein mis 1. 5. The conpound

of any of clains 1-4, wherein R3is H 6. The conpound

of claim1, wherein at |eastl4éhe of T and Vis

present, and V is other than al kynyl; wherein said T

or V.is substituted with at |east one RLO noiety

CEQ)@th eCIRY) .t BEOID-alky! AT RSL) PG @}Nﬁ%ﬂﬂmm“%f@) Ord,

- i = N(R4) C( O R4,

SRR o5 M) s O s, wieger pach ¢ drdependenty
A A N 2 ML
R4) - ‘2\4(\)|R§)i dry'l\f("’F!A‘?teGQ €R’rh Qﬂ(\ﬂﬁl}:lz,is aptionalyRé) 8Nt MIRY with
N 65 RIUT i i oy i lected.from the |
s e e R ol R S BNV is SRy wihich s
opfianaliy sphisjituted with one ®riebéndepghdentihssletrdRmenties:
af said R4 cycloal kyl, heterocyclyl, aryl, and

heteroaryl contains contains two radicals on adjacent

car b&) at least opaiaf T ankl dalssprasent, opig AT hberBEr ARV is
OtF'ggm#élk%gh the carbon atons to which they are
e

attac forma five- to eight-nenbered aryl,
het edcycl ¥he deehpowad vt claimcly &igsrely X is 'seltbie ot H@group

| SO_d h: n RLO, 1.5, -5(0 2R4, V is other than

Cﬁs%\ﬁr"??a‘ff;y?,é(ﬁ%@'m@n—@fb%s cyano, the conpound of
For il a (Theicorgpderid bhaBind®, AMLIERNBR495 (c(R? S

4 BCJ/US2007/001030 148 O N 2~ CH 7#4%&%% Buliespin mis
claime6, wherein said T or Vis substituted with at

| east. oneTRA @ ' roup
consj st of oci?%cﬁ.g?ﬁ éteé(':?%;l %ﬂﬁqu'ﬁ&aigl C(O N(R4) 2a
and 2 C( RaJ BRiceppound gihany efstaims b4, ethereinoR® iwhigr ei n

sai ?}; orTe :cgngﬁ{g bthiath ¥ y&%%n%ﬁgﬁégcﬁgﬁe and V is
PresRiteaRd Myisgothesthan atkysvb sthdratreskidiTt br V is substituted with at
least one R'® moiety selected from the group consisting of cyano, -C(O)OR®, -
C(O)R?, -C(O)N(R*z, -C(O)N(R*)C(O)R?, -C(O)N(RYC(O)NR*, -SR*, -
S(0)2R*, -N(R*)-C(O)OR?, -OC(O)N(R%),, -N(R*)C(O)N(R*z, -N(R*)-C(0)-R?,
§(0)2N(R?)z, -S(0)2N(R4)-C(0)-R*, -N(R?)-C(=NR*)-N(R%s, -N(R)-C(=N-CN)-
N(R%z2, and -C(R*)=N-OR*, wherein each R* independently is selected from
the group consisting of H, alkyl, cycloalkyl, heterocyclyl, aryl, and heteroaryl,
wherein when each of said R* cycloalkyl, heterocyclyl, aryl, and heteroaryl

contains contains two radicals on adjacent carbon atoms, said radicals may
optionally be taken together with the carbon atoms to which they are attached
to form a five- to eight-membered aryl, heteocyclyl, heteroaryl or cycloalkyl
ring; with the proviso that when R is —S(0),R*, V is other than piperidinyl,
and when R is cyano, the compound of Formula (1) is other than



at least one R10 noiety that is -SR4. 10. The conpound

of claim6, wherein said T or Vis substituted with
wanold@astssone RID noiety that is -S(O 2R4. 11. PTinAIS2007/001030

conmpound of claim®6, wherein said T or Vis

substituted wwth at |east one RLIO noiety that is

-S(O 2N(R4) 2. 12. The conpound of claim®6, wherein

ring Ais selected fromthe 14 oup consisting of

phenyl, thiophenyl, pyridyl, pyrimdyl, and O " f,

each of which is substituted with -Y-RL and -Z-R2 as

showp 3. The conpound of claim 12, wherein said

ring s phenyl. 1fi. The compound of claim6, wherein

X is selefted fromthe~group consisting of

- (C(R3) 2) M, 15. The conpound of claim 14,

wherein X is T wherein m is 1 or 2. 16. The

conpound of - clvaig,15, wherein mis 1. 17. The

compound of cl ai m 14, wherein R3 is H 18. The

conpbund Z{hecqoanﬁo@nd Wi eladinrt, Wharefre baick Eabr vt &rsdlﬁ#ltuted with

' 8 ryl., hetero rein
B B o e beR o (Rl puP S Tl R0 o
C@)@Bal@(@)Ra,d-jQ(@N(Ré)ﬂ bnd -g(BfjE=N-0R4 radical s may

Pt L8l | B AlSnd BRI WA delEa O B2 &S MRk wit
atpeTstusEo 817 ﬁﬁﬁé@ﬂhai@cyemd orma five- to

ei ghg,- ma ed_ar het eroaryl ring; wherein each '
of t n?ﬁ% %Lbrhtggf q.lagpﬁ Pé.{glrhﬁugr'lbngIS substituted with
atdmvptarméR)‘/omdl@tyStaaﬂlsf-LSR"' to eight- nenbered aryl or

het eﬁ)ar ng IS i nde Fntl unsubstituted or
subst{t ut £0° Rt & WReselRoPaidi Teor Wik stuibstituted with

atumasﬂm@ah"ernmretshtﬁéerseg(c)) . The conpound of claim
1\(Aji'jére_jr Tis selected ' fromthe group consisting
%?1 ERYIPOUGE of alaimn 6, whergin/satd T or V is substituted wnth

at least one R moiety that is -S(O)N(R*).. A
12. The compound of claim 8, wherein ring A is selected from the
group consisting of phenyl, thiophenyi, pyridyl, pyrimidyl, and

O
/ .
, each of which is substituted with =Y-R and —Z-R? as shown.

13. The compound of claim 12, wherein said ring A is phenyl.

14.  The compound of claim 6, wherein X is selected from the group
consisting of —(C(R%2)m- and —N(R?)-,

15. The compound of claim 14, wherein X is —~(C(R®32)m, wherein m
is1or2.

16.  The compound of claim 15, wherein m is 1.

17.  The compound of claim 14, wherein R% is H.

18.  The compound of claim 6, wherein T is selected from the group
consisting of alkyl, aryl, heteroaryl, wherein when each of said T aryl and
heteroaryl contains two radicals on adjacent carbon atoms, said radicals may
optionally be taken together with the carbon atoms to which they are attached



ON ~PO, and CN and , each of which except -CH2- is
optionally substituted with one to four R10 noieties
weualt/oshas the nunber of R10 noieties per eachCT/udo®s/001030
not exceed four. 20. The conpound of claim§, I vvh::rgl n

Uis absent or present, and if present is selecte
fromthe group (F:)onsisting of -C(O-, and -(OO. 21.

The conpound of claim6, whet4dn V is absent or

present, and if present is selected fromthe group

consi sting of aryl, and heteroaryl, wherein when each
toforsmadive- 4o )eigrﬂnﬂehﬁieeéaéfrworqsméﬁjm| fiNG: Wﬁé’l‘e‘?r"i"e?cﬂrbf the

said radi cal s” nay

ag(gjepgq(}gwr\egat@ r gé\ﬁt’n%t?ﬂ%rﬂapﬁbﬂna'b/t with Sladﬁllo finecto elgby
mmbgtexeﬁémar hetérBarIds rdeprerd@nfl INUBRIRAL S Br & Kiiidted

wher ei n
efgé) %&%RE%&@WBS whigh icandie thensarnesar difféferg: to

ei ght gy, r r l.ndependent |
uni’ua?{*ﬁ ITEEeamRLindior R, PR Vhelsin 16 b ok he group
capsisting ©f whikzh, nlmn)b,e the sane or different. 22 e
wOf ~claim2l, wherein V is selected fromthe

ro pSti NngFO yl,, RYF Oy A\ pyr azi o
\Jg\nd . &Nc~/ [, ar Y, mg ptiopal | g
sebsti tut ed wamdh t our i es

he _ganme or different. V\D 2007/ 084455

@ .\The .compound of cl ai m 6,

rigdependent | y sel ect ed
ound of clai m 23, _wher

f a Cgé’i@fll %?@Fﬁ&?gﬁggg% daﬁz- is
Oﬁ%éoré?-ll-g’o'i}ﬁqsé' tedpythiongso faueREY orrmamm siichethait mrln@ numdber of
556t pendently selecte
qu;m%tth'ée rou%ghc-gad& st I(ﬁéeiocf%eﬂ @ﬁg al kyl . 26. The
conpd¥nd S‘hecqqmmmm ohbiairai 6 viRieriein bl isydbsaind oRPrésent. and if

present is selected from the group consisting of —-C(0)-, and -C(O)O-.

gr oupakd

21.  The compound of claim 6, wherein V is absent or present, and if
present is selected from the group consisting of aryl, and heteroaryl, wherein
when each of said V aryl and heteroaryl contains two radicals on adjacent
carbon atoms, said radicals may optionally be taken together with the carbon
atoms to which they are attached to form a five- to eight-membered aryl or
heteroaryl ring; wherein each of the aforementioned V aryl, and heteroaryl,
optionally with said five- to eight-membered aryl or heteroaryl is independently
unsubstituted or substituted with one to four R'® moieties which can be the
same or different.

22.  The compound of claim 21, wherein V is selected from the group
consisting of phenyl, pyridyl, pyrazinyl, indazolyl,

= Q o
\Nl / gandQ:)—%

each of which is optionally substituted with one to four R'® moieties which can

3

be the same or different.



27. The conpound of claim 26, wherein RL is nethyl.
28. The conpound of claim6, selected fromthe group
woangis#dsng of . Conpound Structures 1D 2 O NPCRU$2007/001030
23 OCH6 o0 a 24 1r 0 0 WO 2007/ 084455
PCT/ US2007/ 001030 151 Conpound ID Structures 32 HO
NO1l]() HNi-NH Oop O33\ Neo O HN~NH ON
150

23. The compound of claim 6, wherein each of Y and Z is
independently selected from the group consisting of a covalent bond and -O-

24. The compound of claim 23, wherein Y is -O- and Z is a covalent
bond.
25.  The compound of claim 6, wherein each of R' and R? is
independently selected form the group consisting of H and alky!.
26. The compound of claim 25, wherein R' is alkyl and R? is H.
27.  The compound of claim 26, wherein R! is methyil.

28.  The compound of claim 6, selected from the group consisting of:
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N30 H OON H 0O HO39 O HJ~ / \ O ONDO
H O40 HNO QO//LL~-.-H O41/ Nt~ HNOO J,042
wel2007/844551 O WD 2007/ 084455 PCT/ US2007/ 001030PCT/US2007/001030

151
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Structures
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wO 2007/0844655NH, 47 0 J""Nto ONO PCT/US2007/001030
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o ogN-~a\l . 61 ONO WO 2007/084455
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WD 2007/ 084455 PCT/ US2007/ 001030 156 Conpound

Structures

ID H N NH,

WO 2000084455 70 NN N | /
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O-N OH NN 71 \NN 1 PCOUS200%h1030
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Conmpound ID Structures 0 74 W- D. DNHS O N A
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OHN \H 84 DH+ND\ O O~ ON H NHz Op 85
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000 89 O\MOi 90 N OON W 2007/084455
PCT/ US2007/ 001030 161 Conpound ID Structures HO 97

wO 2007/0844580 p N OHand H, N A 105 N O H or aPCT/US2007/001030
pharmaceutically acceptable salt, solvate or ester
thereof. 29. The conpound of claim1l1l, wherein U and V
are present; and U is selected fromthe group
consisting of -OC(ONH, -O&® N(al kyl)-, -C(O) -,
-QO0, -ON+, -C(ONCal kyl)=-, -C(=N-OH)-alkyl -,
and -C(=N-0-al kyl)- alkyl-. 30. The conpound of claim
29, whereinjring A |sqse| ected fromthe grou

S und H: , .

gggsbstl ng df W:?)ﬂ INg hi ophenyéfrug¥£r|e%yl , pyr{mdyl,

e

87
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"'~ f each of which is substituted with -Y-Rl and

-Z-R2 as shown. 31. The conpound of claim 30, wherein
woi2og/08445s phenyl . 32. The conpound of cl ai m 29CT/US2007/001030

wherein X is selected fromthe group consisting of

-(C(R3)2)m and -N(R3)-. 33. The conpound of claim 32,

wherein Xis -(C(R3)2)m wherein m is 1 or2. WO

2007/ 084455 PCT/ US2007/ 0010361 162 34. The conpound of

claim 33, wherein mis- 1. 35. The conpound of claim

32, wherein R3 is H 36. The conpound of claim 29,

wherein T i g absent or pgresent, and— when presgent, is

sel ected frdntampguech |consi st%{r}g of al kyl, aphd aryl,

each of whilch i sginsubgtit ued SHUSHHSSi tuted i th one

to four R1Oj{noi etles whilch can be the sane or

different. 3#+—Fhe cor‘rp:ung of—clai-m-36,—wherejn T is

absent or priesent, and when present is selected from

the group consi sting o&ﬁ-. £, and phenyl. 38.| The

compound of clain129 is selected friomthe
group consilstin rquclyl and
cycl oal kyl , jwher n mhe1 each/.0fo s&i d set erjocycl yl
or cycloal kyl contains {wo ragi\gal djace%t car bon
atons, said radicals mpy optjfoypall t aken [t oget her
wWith the caftbon atonms t¢p W8T Pey are attadhed to
forma five{ to eight-nvnbered*cycloalkyI
het erocyclyl, aryl or heteroaryl ghgng; mherein each
of af or enent+ened—-alkyl—heterocyclyl and
cycl oal kyl , Joptional |y AAthrqald five- to
ei ght - menbefed cycl oal kyl , erocyclyl, aryl] or
heteroaryl fing is is |ndepe ntly unsubstitdted or
substituted|with!@he to] four "RfO npieties whidh can be
the sane or|different. B9. Th pound of cl gi m 38,
wherein V ip selected fromth eBnsi stijng of
met hyl , ethyl, isopropyf], nor i iyt cycl ohgxyl ,
pi peridinyl| optionally|sub ®d with cyang or
phenyl, -CH2- substitutfed with tetrahydrofuranyl and
or@ pharmaceutically acceptable salt, solvate or ester thereof.

29.  The compound of claim 1, wherein U and V are present; and U
is selected from the group consisting of -O-C(O)NH-, -OC(O)N(aIkyI)- ~C(0)-

-C(0)0-, ~C(O)NH-, -C(O)N(alky!)-, —C(=N-OH)-alkyl-, and —~C(=N-O-alkyl)-
alkyl-.

b

30.  The compound of claim 29, wherein ring A is selected from the
group consisting of phenyl, thiophenyl, pyridyl, pyrimidyl, and

O
/
» each of which is substituted with —~Y-R! and —Z-R? as shown.

31.  The compound of claim 30, wherein ring A is phenyl.
32.  The compound of claim 29, wherein X is selected from the group
consisting of —(C(R%z)m- and —N(R®)-.

33.  The compound of claim 32, wherein X is —(C(R%)2)m, wherein m
is1or2.



NH , -CH(CH3)- substituted with phenyl, piperazinyl

substituted wth nethyl, pyrrolidinyl substituted wth
wothz/ghsayl , N /I \\ N s\ , substituted w thPCT/US2007/001030

cycl opropyl, and N _~ WD 2007/ 084455 PCT/ US2007/ 001030

163 40. The conpound of claim 29, wherein each of Y

and Z is independently selected fromthe group

consi sting of a coval ent bord®2and -0- 41. The conpound

of claim40, wherein Yis -0- and Z is a coval ent

bond. 42. The conpound of claim 29, wherein each of Rl

and B42. i s Thercwpeouesof glais| 3 twiered? m tshb gr oup

S"gh IS haheb tai' R, eI O S o

of cB&i m ZBe cdrepeumd Bil clesmrEy,wthereddT iSabseatpopresentt, and
BTSSR ATl Sehet & 4R, affarveapn o
wRich iENmsAbStifted or substituted with one to four R'® moieties which can
be the same or different. |

37. The compound of claim 36, wherein T is absent or present, and
when present is selected from the group consisting of -CHz-, and phenyl.

38. The compound of claim 29, wherein V is selected from the group
consisting of alkyl, heterocyclyl, and cycloalkyl, wherein when each of said V
heterocyclyl or cycloalkyl contains two radicals on adjacent carbon atoms,
said radicals may optionally be taken together with the carbon atoms to which
they are attached to form a five- to eight-membered cycloalkyl, heterocyclyl,
aryl or heteroaryl ring; wherein each of aforementioned V alkyl, heterocyciyl,
and cycloalkyl, optionally with said five- to eight-membered cycloalkyl,
heterocyclyl, aryl or heteroaryl ring is is independently unsubstituted or
substituted with one to four R'® moieties which can be the same or different.

39. The compound of claim 38, wherein V is selected from the group
consisting of methyl, ethyl, isopropyl, morpholinyl, cyclohexyl, piperidinyl
optionally substituted with cyano or phenyl, -CHz- substituted with
tetrahydrofuranyl and

[o]

NH

P

, -CH(CHa)- substituted with phenyl, piperazinyl substituted wth
methyl, pyrrolidinyl substituted wth -CHa-phenyl,

&
N, \
s , substituted with cyclopropyl, and
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40.  The compound of claim 29, wherein each of Y and Z is
independently selected from the group consisting of a covalent bond and —-0O-

41. The combound of claim 40, wherein Y is —O- and Z is a covalent
bond.

42.  The compound of claim 29, wherein each of R' and R2is
independently selected form the group consisting of H and alkyl.

43. The con'ipound of claim 42, wherein R is alkyl and R?is H.

44.  The compound of claim 43, wherein R’ is methyl.

45.  The compound of claim 29, selected from the group consisting
of:

Compound
iD
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Structures
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ONO 17 LNOO ONO co/ W 2007/ 084455
PCT/ US2007/ 001030 166 30 0 0 O\ NI N O HNi-NH

w@287/08445€N O N O HN NH or a pharmaceuti cal | CT/US2007/001030
acceptable salt, solvate or ester thereof. 46. The
compound of claim1, wherein at least one T and V is
present, and each of -Y-Rl and -Z-R2 is independently
selected fromthe group conggsting of cyano,
-(QRY)2)"-COQOCH -(CR4)2)"-C(O O al kyl, -
(C(R4)2)"-C(O NH2i -(C(R4)2)"-C(O NH(al kyl), and
-(C(R4)2),-O N(al kyT) . €l n each RA

kylvg%

i ndependently is H or al nd nis 1-3.

12 N o
B scen
o N,
\

N

13 (Nj o
fpaceh
o] N
N
O%N (o]
14
N o
)IQE T ™
o) N,
OJN (o)
15 N
races
o N
oiN (0]
V4
16

N
o
o N
N
04/\N o]

1B




47. The conpound of claim46, wherein ring Ais

sel ected fromthe group consisting of phenyl,
wohbwopsensyl , pyridyl, pyrimdyl, and each of wRCThS2®7/001030

substituted with -Y-RlL and -Z-R2 as shown. 48. The

conpound of claim47, wherein said ring Ais phenyl.

49. The conpound of cIain14g wherein X is selected

fromthe group consisting $6-(C(R3)2)n+ and -N(R3) -.

50. The conpound of claim49, wherein Xis -(C(R3)2)m

wherein m is 1 or 2. 51. The conpound of clajm 50,

wherein mig 1. 392. The conpound of claim49| wherein

R3 is H 53} The conpound of claim46, whereip T or V

is aryl whi¢h is unsubstituted or gubstitutef with

one to four |RLO noieties. W20 )

PCT/ US2007/ 01030 167 p4. Thesghppund~of cl pi m 53,

wherein said T or V is phenyl Y i s unsubstituted

or substituted with onelto four K10 noieties. |55 The

conmpound of |claim 54, wherein RI0 is fluoro. 6. The

conpound of {cl ai 155, wherein only one of T apd Vis

present. 57. The conmpound of claim46, whereiph Uis

absent. 58! The conpouhd of fcl ai md6, whereip n is 1.

59. The conpound of claj m46, Twher€ i Each of | Y and Z

is independently selecied fromy &ﬁ group consi sting

of a covaledt bond and | CH2-, @nd each of Rl|and R2

is independantly selectked fromthe group _consisting

org phgrmaceuimatly @dceptatte spl-eolvete oTRBtes SiIEORd of

61 o THRECSouhd Bt e e MikroRPafigaslione Fand vis
presedt, amddeadtpof sYdyaand —&2R° hindependently selagted fossthe
gr80B' Brdidtirgor &Bro, 20E(H%.)LT @B @), EDW Ky, -
(C(R*)2)n-C(O)NH;, —(C(R*)2),-C(O)NH(alkyl), and
—(C(R%)2)a-C(O)N(alkyl)2. wherein each R* independently is H or alkyl; and n is
1-3.

47. The compound of claim 46, wherein ring A is selected from the
group consisting of phenyl, thiophenyt, pyridyl, pyrimidyl, and

O

) O
N | each of which is substituted with —Y-R' and —Z-R? as shown.

48. The compound of claim 47, wherein said ring A is phenyl.

49. The compound of claim 46, wherein X is selected from the group
consisting of —(C(R®)2)m- and —N(R®)-.

50. The compound of claim 49, wherein X is —(C(R®)2)m, Wherein m
is1or2.

51. The compound of claim 50, wherein m is 1.

52.  The compound of claim 49, wherein R® is H.

53. The corr;pound of claim 46, wherein T or V is aryl which is
unsubstituted or substituted with one to four R'® moieties.



63. The conpound of claim 46, selected fromthe group
consisting of: Conmpound |ID Structures O 35 NO ~-N
w6 286/084455N O O /--NH OH 0 WD 2007/ 084455 PCT/US2007/001030

PCT/ US2007/ 001030 168 37 F N O WH or a
pharmaceutical Iy acceptable salt or solvate thereof.
64. The conpound of claim1, wherein T is aryl or
heteroaryl, each of which idptionally substituted
with one to four independently selected RIO nvieties,
and V is alkynyl which is optionally substituted with

one &4.twdrhe ndﬂmmddmglcyalﬁﬁscﬁvﬁdr%?ﬁ%aAfH’:I'gdr's\g% ﬁér&yl which
rein r

sy TR o P i, 068 ey R moiasissany ! .

pyri 8gl, e Bbﬁu‘)bunéfﬂ cﬁlm\ 54 R;gh@?éin Fpb Iéleélg)

ubstit ut with -Y- s sho
gorrp%@nd g[fdhecP%mﬁPHBd qmbﬁ'@ 55,s\ahe|rem oglyrons o}bﬂ'%md Vis
p&éenihe conmpound of claim64, wherein X is selected

fr om t he roup
he compound of claim 46, wherein U is absent.

58.  The compound of claim 46, wherein nis 1.

59. The compound of claim 46, wherein each of Y and Z is
independently selected from the group consisting of a covalent bond and -
CHa-, and each of R' and R?is independently selected from the group
consisting of cyano, -C(O)OH or -C(O)NH,.

60.  The compound of claim 55, wherein Y is a covalent bond, and
R'is H. |

61. The compound of claim 55, wherein Z is a covalent bond, and
R? is cyano.

62.  The compound of claim 55, wherein Z is —CH,-, and R?is -
C(O)OH or -C(O)NH..

63.  The compound of claim 46, selected from the group consisting
of:

Compound
ID

F Q
o} \\"
s
36
HN

Structures
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consi sting of - R3)2)m and -N(R3)-. 68. The _

conpound gf cl ai(%(67, wherein Xis -(C(R3)2)m wherein
Won2007984458r 2. 69. The conpound of claim 68, WRETARISZ00M001030

is 1. 70. The conpound of claim66, wherein R3 is H

71. The conpound of claim®64, wherein T is aryl, Uis

-0- or absent, and Vis alkynyl which is

unsubstituted or substitutedi®gth one or two RI10

noi eties selected fromthe group consisting of -OR4,

-N(R4) 2, _and _heteroaryl; wherein when said heteroaryl

contains two radicals pn adjacent carbon —atoms; sgj d

radicals nmay optionally be taken together with the

carbon jatonms 8% whichlthey are, att§ched to forma

five- to ei ght-nmenberef aryl, ~.Q~® het er oay y!

or cycljoal kyl ring; wherein each R4 Nadegendently ifs H

or alkyl, and said R |heteroas is optiwnal ly

i ndependent|ly substitufed with one tp’four R39h L
oraiptaremcelticalE a6cdiftabREs AABFE sOvafll %He%ﬁf.”' re—Tne

conpqynd g_f claim71l, wherein T is phenyl. WO

2007%844 heseampaynd of elrigst, whewin T, sl cohpteuoaryyfeach

g R H H i ro t he 10
obknih € bpthep st Ao BHOHY oy USRS SR
m S, 209 V I8 alkynprkwhiolr is @ptionallCsabsktited With dme or two

i i Ay Ad in said RLO substituents
mg@g@ﬁggﬁ@g%ggcﬁ%fﬁ t e(y%ﬁéossp consi sting of -N(al kyl) 2,

- OH, 65.ocHT hesnmpound pif claims4, Tiseetirng Al i@%%@bﬁidr?éom the
i i . ou
o/@hp SRRt of SR i cKetRi BRIV, Bytniy], and”™P

@]
39
N , @ach of which is substituted with —Y-R' and —Z-R? as shown.

66. The compound of claim 65, wherein said ring A is phenyl.

67.  The compound of claim 64, wherein X is selected from the group
consisting of —(C(R%)2)m- and —-N(R?)-.

68.  The compound of claim 67, wherein X is —(C(R%)z)m, wherein m
is1or2.

69.  The compound of claim 68, wherein m is 1.

70.  The compound of claim 66, wherein R® is H.

71.  The compound of claim 64, wherein T is aryl, U is —O- or absent,
and V is alkynyl which is unsubstituted or substituted with one or two R'°
moieties selected from the group consisting of ~OR?, -N(R*)2, and heteroaryl;
wherein when said heteroaryl contains two radicals on adjacent carbon
atoms, said radicals may optionally be taken together with the carbon atoms
to which they are attached to form a five- to eight-membered aryl, heteocyclyl,
heteroaryl or cycloalkyl ring; wherein each R* independently is H or alkyl, and
said R'® heteroaryl is optionally independently substituted with one to four R®
moieties which can be the same or different.

72.  The compound of claim 71, wherein T is phenyl.
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73.  The compound of claim 71, wherein said V alkynyl is selected
from the group consisting of -CH,-C=C-CH,, R substituted -C=C- and
R'® substituted -CHp-C=C-CH,-.

74.  The compound of claim 71, wherein said R substituents are
selected from the group consisting of —N(alkyl)z, -OH,-OCH,, and pyridy!.

75.  The compound of claim 64, selected from the group consisting
of:

Compound
Structures
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1 ~0 NH H 94 ftJ/ O'N OH W 2007/ 084455
PCT/ US2007/ 001030 171 JIN 951 o ~ro" N:t :r oO"
wol20H/080155a pharmaceutically acceptable salt, BOTAAR®;7/001030
or ester thereof. 76. The conmpound of claim 1, wherein
at least one of T and Vis present, ring Ais
heteroaryl, and V is other than al kynyl. 77. The
conpound of claim 76, whereih7®0ing A is selected from
the group consisting of thiophenyl, pyridyl,
pyrimdyl, and , each of which is substituted with
-Y-R apd -Z-R2 as shown. 78-\The conpound of cl
77, whefein X is selected fr Y he group consistin
of -(C(R3)2)m and -N(R3)-. 79A5The compound of claj m
78, whefein X 2% -(C(RB)2)m whéxein m is 1 or 2. [BO.
The conpound of claimy9, wherei isgl. 8l. The

compound of claim 78, phherein R3&% _H. JI82. The
compound of clai m 76, Nherein'gjl~ selle édromth
group N

22

91

92

94




consi sting of alkyl, and hal o-substituted aryl. 83.

The conpound of claim 76, wherein U and V are absent.
wa4007M8etssonmpound of claim 76, wherein Y i s sePettsgno7/001030

fromthe group consisting of a covalent bond and -0-,

and Z is a covalent bond. 85. The conpound of claim

76, wherein Rl is selected fromthe group consisting

of Hand -CH3; and R2 is H 188. The conpound of claim

76, wherein Y is a covalent bond RLis H 87. The

conmpound of claim76, wherein Yis is -0-and Rl is

-CH3. \\D 2007/ 084455 RCT/ US206£{,001030 172 88. Th¢

conmpound of claim 76, |whereiy Z}is a coval ent bond|and

R2 is|H 89. The conpgound o aim76, selected fom

the grqup consisting fof: Conpyund Structures |ID

25/ -NNO @gN 26|10 F27 N F 28 No, N il

) N
prase

or a pharmaceutically acceptable salt, solvate, or ester thereof.

174

pann —4

76. The compound of claim 1, wherein atleast one of T and V is
present, ring A is heteroaryl, and V is other than alkynyl.
77. The compound of claim 76, wherein ring A is selected from the

group consisting of thiophenyl, pyridyl, pyrimidyl, and
O

)
~N , each of which is substituted with ~Y-R! and -Z-R? as shown.

78. The compound of claim 77, wherein X is selected from the group
consisting of —(C(R®2)m- and —-N(R®)-.

79. The compound of claim 78, wherein X is —(C(R%2)m, wherein m
is1or2.

80. The compound of claim 79, whereinm is 1.

81. The compound of claim 78, wherein R® is H.

82. The compound of claim 76, wherein T is selected from the group
consisting of alkyl, and halo-substituted aryl.

83. The compound of claim 76, wherein U and V are absent.

84. The compound of claim 76, wherein Y is selected from the group
consisting of a covalent bond and —-O-, and Z is a covalent bond.

85. The compound of claim 76, wherein R is selected from the
group consisting of H and -CHj3; and R? is H.

86. The compound of claim 76, wherein Y is a covalent bond R is
H.

87. The compound of claim 76, wherein Y is is —O-and R is ~CHa.



ONMO FO 29 NON NA O or a pharnmaceutically

acceptable salt or solvate thereof.

WD 2007/ 084455
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88.  The compound of claim 76, wherein Z is a covalent bond and R?

is H.
89.  The compound of claim 76, selected from the group consisting
of: '
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or a pharmaceutically acceptable salt or solvate thereof.
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90. A compound selected from the group consisting of:
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pharmaceutically acceptable salt, solvate, or ester

thereof. 91. The conpound of claim90, selected from

the group consisting of: Co1rr8p8ound Structures 1ID
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pharmaceutically. acceptable salt, solvate, or ester

t her eof

93. A pharnaceutica

compound of
salt,

92. A conpound of claim1 in purified form
conposition conprising the

claiml or a phQraceutically acceptable

sol vate or ester thereof,
pharmaceutically acceptable carrier.

and at

| east one
94. A nethod of

treating diporders assoc an9d\Mﬁth TACE, TNF-a;] MwPs,
aggrecanase}; ADAMs or any cunbwostion thereof, [said
met hod conprisirgbadnin steringto a patient iin need
of such treptnent™a thefapeutigal)l Reffecgive |anount
of at |east| one conpound| of cl a4 0 >
pharmaceutical |y accept apl e sal SO or egter

t her eof . o ©

-100

101

102

103
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sciatica, conplex regional pain syndronme, radiation

damage, hyperoxic alveolar injury, periodontal
wdizegasetssH V, non-insulin dependent di abetes PCT/US2007/001030
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103. A nethod of treating a condition or disease
associated with ankyl osing spondylitis, conprising:
wadni7rsstser i ng to the subject in need of suchPCT/US2007/001030
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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 ester
thereof.

97. A method of treating a condition or disease selected from the
group consisting of fever, cardiovascular conditions, hemorrhage, coagulation,
cachexia, anorexia, alcoholism, acute phase response, acute infection, shock,
graft versus host reaction, autoimmune disease and HIV infection in a subject
comprising administering to the subject in need of such treatment a



bi ol ogi cal response nodifiers (BRMs), _

anti-inflammatory agents and HL antagonists. 109. A
worbltwd4ass claim 97, further conprising adm ni BCEAISHE7/001030

to said subject a therapeutically effective anount of

at | east one nedi cament selected fromthe group

consi sting of DMARDS, NSAIDs, COX-2 inhibitors, COX-1

i nhi bitors, inmunosuppressivé84 BRMs, _

anti-inflammatory agents and Hl antagonists. 110. A

met hod of claim98, further conprising administering

therapsiuticaliyipffectiveaammoenapéat lezst brieeionassie orBRIAt Qfr a
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i nhi 98.0r sA matsaasfurRItRRSH BAdiIIBRY: disease selected from the
g?cr;lg;i) bhﬂénjsﬂﬁrg“%tf %re tig1 %ggﬁ, r?ggmog)%ngr?\ticagﬁgélf,tsse'psis 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 irifarction, cerebral
stroke, cerebral ischemia, nephritis, hepatitis, glomerulonephritis, cryptogenic
fibrosing aveolitis, psoriasis, transplant rejection, atopic dermatitis, vasculitis,
allergy, seasonal allergic rhinitis, reversible airway obstruction, adult
respiratory distress syndrome, asthma, chronic obstructive pulmonary disease
(COPD) and bronchitis in a subject comprising administering to the subject in
need of such treatment a therapeutically effective amount of at least one
compound of claim 1, or a pharmaceutically acceptable salt, solvate or ester
thereof.

99. 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 ester thereof.

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

101. 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
claim 1 or a pharmaceutically acceptable salt, solvate or ester thereof.

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

103. A method of tréating a condition or disease associated with
ankylosing spondylitis, 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 ester thereof.

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

105. A method of treating a condition or disease associated with
complex regional pain syndrome, comprising: administering to the subject in
need of such treatment a therapeutically effective amount of at least one
compound of claim 1 or a pharmaceutically acceptable salt, solvate or ester
thereof.

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

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

108. The method of claim 96, further comprising administering to said
subject a therapeutically effective amount of 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), anti-inflammatory agents and H1
antagonists.

109. A method of claim 97, further comprising administering to said
subject a therapeutically effective amount of at least one medicament
selected from the group consisting of DMARDS, NSAIDs, COX-2 inhibitors,
COX-1 inhibitors, immunosuppressives, BRMs, anti-inflammatory agents and
H1 antagonists.

110. A method of claim 98, further comprising administering to said
subject a therapeutically effective amount of at least one medicament
selected from the group consisting of DMARDS, NSAIDs, COX-2 inhibitors,
COX-1 inhibitors, immunosuppressives, BRMs, anti-inflammatory agents and
H1 antagonists.



