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Invention This invention relates generally to novel
hydantoi n derivatives that can inhibit matrix
nmet al | opr ot ei nases (MWs), a disintegrin and
net al | opr ot eases (ADAMs) and/or tunor necrosis factor
al pha - converting enzyme (TACE) and in so doi ng
prevent the rel ease of tunor necrosis factor al
( TNF- ablY ANTRINeRERINATIVESOEOR diftE EI'&EATMEM such
conpounds, an@MMNFIAMMATOR¥DISORDERSg such
conmpounds. Description Osten- and rheumatoid
arthritis (OA and RA, respectively) are destructive
di seases of articular cartilage characterized by
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have shown that articular carti g romthe f enor al
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197 24-4 There are four
(o) Sk T A ER 15T N LRGP Srliie (TACE) and
incsd be:ngsm‘eweat theyieaseof ampar iecrodisdfactor alpha (TNF-a),
| opr é‘iease The avai.l.abl e evi dence supports t'he
pEas S flica) 33 bRiitiols Grivars 08, b aePewRiS, Akbmetiods of
treattmwentusihg stieh dohq;(dﬁgjsadatl on of the extracellul ar

matrix of articullar tlla,geanAandRA

I ncreased activities of BSCERdies and stronel ysin
have Out&d- dntl skiratand 'é&hhhé m é‘ﬂ&i FiA‘Qe@E/hbeély) are_
correlates with severity of | esion nki n” ‘et
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305-31 In addition, aggrecanase
fengeial heads Oﬁﬁaaentspwm &R Jpr pasmpde rhad erredﬁcedi indoaporation

ORI IRRE RN Eofie R, B8Sogi it ot Mere st as:
enharg:ec:tata lof cartiiage degratation in3BA (Mxrkin &2 &it-L2 Bone Joint
Sl AP RS = BB SR el ol
ermzymes in masnmiadiangedist setind) aystdine, aspdrtig mﬂsmetallbproteases
%pﬁgéta%ae}%f ﬁﬁ@%gﬁf[}hgbgen fe' r%e?alloproteases that
are responsnble for the degradation of the extracellular matrix of articullar
cartilage in OA and RA. Increased activities of collagenases and stromelysin
have been found in OA cartilage and the activity correlates with severity of the
lesion (Mankin et al. Arthritis Rheum. 21, 1978, 761-766, Woessner et al.
Arthritis Rheum. 26, 1983, 63-68 and Ibid. 27, 1984, 305-312). In addition,
aggrecanase (a newly identified metalloprotease) has been identified that
provides the specific cleavage product of proteoglycan, found in RA and OA
patients (Lohmander L. S. et al. Arthritis Rheum. 36, 1993, 1214-22).
Metalloproteases (MPs) have been implicated as the key enzymes in
the destruction of mammalian cartilage and bone. It can be expected that the
pathogenesis of such diseases can be modified in a beneficial manner by the



2 adm nistration of MP inhibitors (see Wahl et al.
Ann. Rep. Med. Chem 25, 175-184, AP, San D ego,
wa2Bops44MMVPs are a fam |y of over 20 differentPEnEyI08T001025
that are involved in a variety of biologica
processes inportant in the uncontrolled breakdown of
connective tissue, including proteoglycan and
collagen, leading to resorption of the extracellular
matrix. This is a feature of many pat hol ogi cal
conditions, such as RA and DA, corneal, epidermal or
gastric ulceration; tunor netastasis or invasion;
peri odontal disease and bone disease. Normally these
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to be beneficial in nmany | i nical
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devel opnent of novel anti-inf Iammtolﬁ%)'egtr@gls TNF-a is
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REMT ACER AP Bther YA 513 &s Blgets fo‘ﬁﬁg Hisgovery” Drug
simlar to those observe uring acute ectl on and
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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,



3 Lancet, (1994) 344, 1105), non-insulin dependent

di abetes nellitus (Lohmander L. S. et al., Arthritis
wWoRb@ans4436 (1993) 1214-22) and Crohn's di seasBCT/US2007/001025

(Macdonald T. et al., din. Exp. Imunol. 81 (1990)

301). Conpounds that inhibit the production of TNF-a

are therefore of therapeutic inportance for the

treatnment of inflammatory disorders. Recently it has

been shown that netall oproteases, such as TACE, are

capabl e of converting TNF-@ fromits inactive to

active form (Gearing et al Nature, 1994, 370, 555).

Si nce excessive TNF-a production has been noted in

' g Rt Aestlitug

L s -
(Lohvhabder boShetvaRAdiisTRhed ) 3o 18933 A 21dy22) %I&F'C 5o’y

. ti ¥n ;
disgsei (ARlrAT 3504 Ch EREARFRLNOEET (1950) BRERSDL DT
ef f exdrapolindd\that inlsibit the prodictiarhef TRIFzy mee thevefore of

tharapaulmRERaBEe IHahaITRALeY ROy YiafiiEis. Recenty

it HIOh&EMShanA thBEhtitatfogrbfeases! edevaisTAGEddie1gapéble of
vari ous nenbrane-anchored signaling and adhesi

copzett'a!ingNwaAfIEnhﬁgg masdtvedo arivedemRg Cparingst aliatyre, 1994,
Lo & T
o7 B gl RS TN 57085 L BegR ek 9 pBLGh
dis%éase"a?m{iﬁinﬁ at:,umaelndi_zed lbé/l ml%-;eidiglte;dqﬁsw degwmdation,
ormao - . AL -
commauriswhionippig A A frt i dinghlied s ARG Rave o
pamlsinﬁﬂshb_&ﬁhbeﬁﬁ didti e sdivs&dens6th Mgdhaviamas are involved.

i
sul phonam de,” hydant oi n, carboxyl ate and/or | actam ., .
bas dane favproaeh 19 InIting e hermiu effegtROUENF-o IS fo Inhibit the
g | REcERRIE S0t Androneriis
erdyf JACE oL RIS ARG IR foliH TONORiS a
meinbelr of dse AAMfacdlyiofdype &sembransg erqfo@lnérﬁncbmed iates the

o<y oo B BPS RlrmE 5 pofisRL ybamd eRe aanesion
pro@iNS A TATHS Bias\WRL0OEY icseasinglyWIBROHOR AT e s‘_tud_gmfm/eral
st hd B R Bl ARS8 (L R o B
o fbAf IteS&alld WeRiBRag M tHekirRidsirptHeebiubleefopot efithe I NF-o

Inhibitors of MvPs. WD 2007/084451 PCT/QS%OO?/OOlOZS
protein (Black R.A. Int J Biochem Cell Biol. 2002 34,1-5).

There are numerous patents and publications which disclose
hydroxamate, sulphonamide, hydantoin, carboxylate and/or lactam based
MMP inhibitors.

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

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

PCT Pubilications W02002/074750, WO2002/096426,
WO20040067996, W0O2004012663, W0200274750 and W02004024721
disclose hydantoin derivatives that are potential inhibitors of MMPs.

PCT Publications W02004024698 and WO2004024715 disclose
sulphonamide derivatives that are potential inhibitors of MMPs.



4 PCT Publications W2004056766, WZ2003053940 and
W2003053941 al so describe potential inhibitors of

W 2@Fosast MVPs. PCT Publicati on W2006/ 019768 PEf/E8®01/a01025
hydant oi n derivatives that are TACE inhibitors. There
is aneed in the art for inhibitors of MWPs, ADAM,
TACE, and TNF-a, which can be useful as
anti-inflammatory conpounds and cartilage protecting
t herapeutics. The inhibition of TNF-a, TACE and or
ot her MWPs can prevent the 4legradation of cartil age
by these enzynes, thereby alleviating the
pat hol ogi cal conditions of OA and RA as well as nany
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Inits many e dinents, the present Invention
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diig%%; represented by Formula (1): 0 W Y-R TN
Z R C\XOOH(I) or a pharmaceutically
acceptabl e salt, solvate, ester or isonmer thereof,
wher ei n:

SUMMARY OF THE INVENTION

In its many embodiments, the present invention provides a novel class
of compounds as inhibitors of TACE, the production of TNF-a, MMPs,
ADAMSs, aggrecanase, or any combination thereof, methods of preparing such
compounds, pharmaceutical compositions comprising one or more such
compounds, methods 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, ADAMs or any combination thereof using such

- compounds or pharmaceutical compositions.

In one embodiment, the present application discloses a compound

represented by Formula (1):

o)
V. Y— R1
"\
RN
A X Z—R2
o) N o

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



WO 2007/ 084451 PCT/ US2007/ 001025 5 ring Ais selected
fromthe group consisting of aryl and heteroaryl, each

wW@Roors4abl i s substituted with -Y-Rl and -Z- R2 BGI/Bkwon901025
X is selected fromthe group consisting of -S,-0,

-S(O2-, S(O-, -(C(R3)2)m and -N(R3)-; Tis
ai kynyl; Vis selected fromthe group consisting H,
al kyl, cycl oal kyl, cycl oal kenyl, aryl, heteroaryl,

het erocycl yl, and N oxi des of sald heteroaryl and
het erocycl yl, wherein when 8ach of said cycloal kyl,
cycl oal kenyl, aryl, heteroaryl, heterocyclyl, and N
oxides of said heteroaryl and heterocyclyl cont ai ns

nhgq!\%aéélee{bcﬁﬁﬂﬁu Pl GOLPRINsigtNgeMa tamnewbaryl each
radlc optional |y betakntogether with the

Ofwbrcwblﬁ%lb@ ed withwhYdR' and zaReaSastWhed to forma
f.
v tsatrrc{:rﬁ'fﬁsg?&#gxshg@h of -Sxcbnaldieny), s(oy-

eroc teroary ring, erern eac

_(qu:z ;25@ @ﬁcpr L oned cycl oal kyl, cycl oal kenyl, aryl,
het eroarl}(/ and "heterocyclyl, optionally with sai d
fi vd-istaikyrdight - member ed cycl oal kyl, cycl oal kenyl,

ar yhs ish@higcteardmltne @rro@@bsaeatm? H Saquna 6antglit ly

unsubstituted or substituted one

cyeloatienyk af;w‘h bptzeawl,b betaracyelitt apd 'gcw%?seﬁt saigt hef]ero;ryl
and %t Whé %7 e C all?l\\{ SRENPOBLY
hetﬁ%ﬁémm}ﬂ@néﬁ@gﬁﬁi{aw g(qm;atyg@@)ic%eterocyclyl
cop%ﬂ? ﬁﬁ% r%cﬁggs on &3 onr a&}QgemSéQ’\b% at?nL éngﬂ Ridi&fls may

up consi s a Cova

optioaaAbe Yaken todetia) with fd@é CaNjdt ptamistRNECIOhey are
attaghod S o adile-to eylcliibhed cupl i, iiddkgmy, arv
heterokydigl G hétbréérlys ahe; cwiadrém @achiaf tgémiwm;mdmgymalkyl,
cvilopleep iarst SR crtd RteroRuetblrlb el saip dve; fo

eigﬁm&ﬁenﬁﬁ%d elcroaile/ coydcxikényl, ahg!lesteryasicl, o:aneytler@mql is

i sonsl o onayb3i e el B M S50 whien

ca géwthetggngq;rk}gﬁe@r@ns to which they are attached to
orma five- to ei ?ht- nmenber ed. cycl oal kyl

het f csRlpgleddromdherasapp Iconsifiinaafa ewﬁlsat:ﬁow TR ),
N(RY)-, -CIOIN(RY)-, -N(RY)C(O)-, -N(R*)G(O)N(R*)-, -S(0)N(R’)-,
-N(R*)-8(0)2-, -O-,—S-, -C(O)-, -S(0)-, and -S(O)-;

Z is selected from the group consisting of a covalent bond, —~(C(RM2)n=
N(R)-, -C(OIN(R?)-, -N(R9)C(O)-, -N(R)C(OIN(R)-, -S(O)N(R*)-, -N(R*)-
S(0),-, -0-,-S-, -C(0O)-, -S(0}-, and -S(O)2-;

mis 1 to 3:

nis1to 3;

R1 is selected from the group consisting of H, cyano, alkynyl, halogen,
alkyl, cycloalkyl, haloalkyt, 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



WD 2007/ 084451 PCT/ US2007/001025 6 R1 al kyl, al kynyl,
aryl, heteroaryl, and heterocyclyl, optionally with
W b@708461 or  si x- nenbered cycl oal kyl, aryl, PCT/US2007/001025
heterocyclyl or heteroaryl ring is unsubstituted or
optionally independently substituted 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-, then
Rl is not hal ogen or cyano; R2 is selected fromthe
group consisting of H cyanog al kynyl, hal ogen,
al kyl, cycl oal kyl, hal oal kyl, aryl, heteroaryl, and
heterocyclyl, wherein when each of said cycloalkyl

n I
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bes tmsameasrednffemhmh the proA2oahyvhen W isoaNilh-, -8 Wr ~O-,

het ey oa and heterocyclyl, optionally with the five
t@f‘é 'eétrhfé?%%r‘eyevaa?i aryI heterocyclyl or

SR A Ao roen

alkpi, eyclealkyhlhaﬂoalhw Iaeylt hetesaawl (Hndjhéfeeoeydwl whelnenhtvehen
rov so tha

eGPt SRl ndterdererll BV apci e Rlarliants R WS radicals

onlatifaenit catish atoms\defe nddichlsymagloptioadlly bertakbr together with
t he

, | kyl,, | :
trEAtBaR Horeaparhich ey ars AitagBRRuR I adher o siditom
mbhﬁberﬁﬁcdyél | &y, ﬂﬂat@fods}cly@bkﬁbter@hﬁ‘l PRig< Wherein each of the
hal o roxy |'cyc| oal k
RA G- NEIIa 2191 iatEreRsy b PR, tpgcyclihcopianstyavih the five
O&Q-ménm@rs&tc@ekofar%m i K eneREQTSH BtieRGadf riyds oen.

cyano, nitro

ung;(@;Med qg(cmtlgqgsly erqeppgrgtmtlym;bsnm(tgdr)wnt@@y Igfour R*®

RN AR Nt g o

Rihen BE(©mt Rajogen ongyRoC( O) N( R4) 2,

EIE % %W?\“%me %%gﬁzé\‘( ﬁﬁ%ﬁ%ﬁ% %% 'ngﬂ{ﬁn?\f(‘rﬁ % ielected from the

grolugpl aaxigisting oﬂft(é]}@?:&nd-m R4, -C(O N(R4)2, haI ogen
al kyl , hahoam% ,heteroaryl, heter OCY
cycl 6§F'R3ﬁ Is ?@"\‘F °"e‘&'§ﬁr%ﬂt %ns’e'sm@eaw%nt ya‘f%‘r%fed ffom the

fffpeESHYisting BﬁﬂeéRQV@yﬁ|oaII%ﬂdh§lﬁﬁlk‘} |H§/Y1'ro>k35 -alkylcycloalkyl, -
unsubsti t ut ed or optionally independently substituted

alykN(Jke)z @eﬁef@pymb anylp ae@.f@emrﬂh can be the sane

or dhﬁt’ %rse%éted from the group consisting of hydrogen, cyano, nitro,
-C(R*)=N-OR?, -OR?, -SR*, -N(R"),.-S(O)R*, -S(O)R*, -N(R")S(0)R?, -N(R*)-
C(0)-R?, -C(O)N(R?)-S(0)zR*, -S(0)2N(R4)-C(0)-R?, -C(O)N(R*)C(O)R*,
~-C(O)N(RHC(O)NR* -S(0)2N(R*)2, -N(R*)-C(O)OR*, -OC(O)N(R*),, -
N(R*)C(O)N(R*)z, -S(0)N(R*)z2, -S(0)2N(R4)-C(0)-R?, -N(R*)-C(=NR*)-N(R*);,
-N(R*)-C(=N-CN)-N(R*),, -haloalkoxy, -C(O)OR?, -C(O)R*, -C(O)N(R*),
halogen, alkyl, haloalkyl, aryl, heteroaryl, heterocyclyl, and cycloalkyl, wherein
each of the R"° 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;
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noi eti es, when attached to the sane or adjacent

W@ a00posu4at ons nay optional ly be taken toget herp@i/uk200nen1025s
carbon aton(s) to which they are attached to forma
cycl oal kyl, cycl oal kenyl, heterocyclyl, aryl, or
heteroaryl ring; R20 is selected fromthe group
consi sting of cyano, nitro, -C(R4)=N-OR4, -OR4, -SR4,
-N(R4)2, -S(OR4, -S(O2R4, -N(R4)S(O 2R4, -N(R4)-
C(O-R4, -C(ONPR4)-S(O2R4,7-S(0 2N(R4) - C( O - R4,
-C(ONRA)C(ORA, -C(ONRE)CONR4 -S(O 2N(R4) 2,
N(R4) C( O Or4, OC(O)N(R4)2 N(R4) C(O) N(R4) 2,

N( %{1)2\%5@“'%{4 é’(e'ﬁ&N ( R%' égac'q_e&\sy tRl? Ifz?)"}e or adjacent
carhan @iomsxpay og@l@)'\eﬂy, pe take) Rigethex GjtN(tRe )cairbom atamés),to

wlfhey b RERLa el ISR b hBAIE o0 .

orl’nﬂteraarywmg heterocyclyl and cycl oal kyl contains two
radi cgl s on adj acent carbon atons, said radicals may
opt i Bnds isglasted fram the greumeensipting oh eyane.biitioat ons t o

L R IR SSRGS e, R GNSI00Re, -N(R)-
DS o SO 0P oMo
CZ‘{;%SMF#;F%(QM?{“ ﬁ%“" é—Nd%)g@a J%e XMR‘*)z :

B n m ou SI' 2,
haﬂbéj&ﬁl\ alh?lkﬁald%kﬁaé&}”hetg r?%%etéijoﬁﬁl%lgll ahﬁ'é%'lé‘ag@f wherein

hydr ox yI (yano nitro, kyl’)
whw gaR |0f gal B andrhetaeoatyh heterecyelyl and m:yalpaamh edntains

liBdiae 1ootad qeebélititbof g‘?‘%b%g{%ﬁ iy Wdﬁ‘vﬁ’%}aken

togethenwiticthedcarbohatoms toywhichltkey are wttached doform a five- to

AR st o), AEHEAE o ool groncor

of -SRiRRL bikgRaryl, BRferoaBR4heteo EY/OIVA, andi(c@:laéalk oAy with

san@f gé') ﬁ( abfﬁﬁ A@&@B‘%{ AE? c&%%{ﬁ% %}QAON ﬁ:@l oSr"( Qteroaryl ring is

unsOb@)nt\(tédb%Obbﬁ%te&(/ﬂ}MeR&) fourmbiBfies %@c@ﬂ independently

fror%@@o)gqé R4%:c2>6f|®}|n ?)LP ﬁ%{? )i alﬂaﬂgy; %}@ alkoxy, haloalkoxy,

hydWoXsalk il epard\)nifo RNH,, Nmbn@h)k any. - C(O OR4,
CE&C%M -C(ON(R4) 2,
-N(a
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;;

RY is selected from the group consisting of cyano, nitro,
-C(R*)=N-OR?, -OR?, -SR*, -N(R"),, -S(O)R?, -S(0),R?, -N(R)S(O)R?, -N(R%)-
C(O)-R?*, -C(O)N(R%)-S(0).R*, -S(0)2N(R4)-C(0)-R?, -C(O)N(R*)C(O)R?,
-C(O)N(RHC(O)NR* -S(0)2N(R%)z, -N(R*)-C(0)OR?, -OC(OIN(R?)., -
N(R)C(O)N(R*)z, -S(0)2N(R*)2, -S(0)2N(R4)-C(0)-R?, -N(R%)-C(=NR*-N(R%),
-N(R*)-C(=N-CN)-N(R*),, -haloalkoxy, -C(O)OR?, -C(O)R?, -C(O)N(R*),
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hal oal kyl , aryl, heteroaryl, heterocyclyl, and
weymiosd4ky| ; wherein when each of said R30 arpdT/US2007/001025
het eroaryl, heterocyclyl and cycloal kyl 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 - menbered cycl oal kyl, aryl, heterocyclyl or
heteroaryl ring; wherein ea@h of said R3 al kyl, aryl,
heteroaryl, heterocyclyl, and cycl oal kyl, optionally
with said five- to eight nmenber ed cycl oal kyl, aryl,

hahgteﬁr akyF 'ndloéakwh ahar ﬁét@véam MatbRocy s Wikt d:)det)@lﬂylo wherein

sub S itated one to four noieties select
wheneasiefesaid R ardrheteroandietemaic anrg Cdﬂcl%'kxhcontams
twd) %@cal@%{ébf&%g E?@Wtogﬁ% '&%]I\ili’ galxcﬂéélg Fhitp ﬁ%n&ﬂ&ﬂﬁ@ taken
tog@%mnthtthe@avhmnamma&]wmlcmthetyeareaamab\edatej farara five- to

o 8] TR TNUSR o S LR W B

of s3idIR®| kiKyl, aryk Ihetéroanyl) heﬁeem@rodmyahq lcyclaaudyl, omronauy with

I
s S inRoind B BT R AT ngbl e R ERLy rino i
un%ﬂ?\lﬂnhwwoﬁéwmltumdﬁnmmhé tf) ifbdie midieties Sel¥eted maffabbﬁdently
frogbglgpg %pecg'éql%tmgsgy( glgylg thQs )t’@%%;?ylp Bg{i;gx%:/s % %gf J’\Xbalkoxy,
cydRS ritrB; -NHE, JNH‘(%m;@joginadN‘(glkgn);el ected fromthe group

consi st i ng heteroaryl, each of which is

sub®f whﬁrb@vqﬁ ﬁmwemas when_attaghiestodhg mamecor §d1acent
ca%r@ésb fj%ﬂﬁtﬁ%éﬂy%@t%ﬂ&b@éfﬂ@ wath the carBon atom(s) to

bSent or present, and

wmﬁregmarmaﬁta,crm fosan a evelpaliyl, Wél@@'kwhé?@ﬁrwcbﬂ yl,
orﬁlé’lc%rBaHl?i%@ V bei ng absent), al kyl, alkenyl, alkynyl,

In another embodiment, the present application discloses a compound
having the general structure shown in Formula (il):

V
)§t::lllij¥__ﬂ1
O —;:KZ;;:
H

z—R?

(1
or a pharmaceutically acceptable salt, solvate, ester or isomer thereof,
wherein:

the ring labeled A is selected from the group consisting of aryl and
heteroaryl, each of which is substituted with —Y-R' and -Z-R? as shown;

X is selected from the group consisting of —S-,-O-, -C(Ra)z- or -N(Ra)-;

T is absent or 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,



het eroaryl, heterocyclyl, cycloal kyl, alkylaryl-, and
aryl al kyl -, said aryl, W 2007/084451

weaNAsa807/ 001025 9 heteroaryl, heterocyclyl PCT/US2007/001025
cycl oal kyl, al kylaryl-, and aryl al kyl - being
optionally fused with one or nore noieties sel ected
fromthe group consisting of aryl, heteroaryl,
het erocycl yl, cycl oal kyl, al kylaryl and aryl al kyl,
wherei n each of any of the aforenentioned al kyl,
al kenyl, aryl, heteroaryl, t®eterocyclyl, cycloal kyl,
al kyl aryl and aryl al kyl groups of T is unsubstituted
or optionally independently substituted with one to

héégt%argigefr%rb@{rél?@ %ﬂo%ikrygrepeﬂggﬂ? %)? d:el§ eé&dg?ﬁgfﬁg ;?tﬁ%nally
fuged withobn&dO mnreehoglelsaetev;tedl fram dihs gnoup copsistieg of aryl,
nedBitarit PREFGFVaM g REISE EfviahT Eng S Mgl iwnersip gagh of
ady ofsthehsferémentiged alkyl, slkenylf apgi, destotoaryl, heteroegtigt
olioBySering S35R %o oAt ortonany
méé!ﬁéﬁ@éﬂﬁw sut?é,tkuﬂeaf\bﬁth onérté faty R&? h‘idletaessﬁ/hfbrﬁéé/ﬂ be the

het eroaryl, heterogy , . heterocyclyl al k

saipe |°<5z§tlff@§nent Aaeh lar ymoleémemg/lrmpﬁndeaﬂv ﬁ@'&ﬁé@qi & the

grBBﬁQ# Rwﬁ&eﬁggbgbvﬁor e noieties selected fromthe
group consisting of aryl, heteroaryl, heterocyclyl,

cycl Wds epsentokprasept, andiif argsentdylis selested froanthe @oup
t I,
B R LR oG R)P 2he GELOINR'E Ceaor
opt Hdns_alabyenmlepmehtar;d ifm:h)esemtu{ siselectecoinemt ihefgroup
ool G yehodeh G ardh h R SRTH Ay fittoratViatir-
cygiaaliylpalkedylroared aedaliyl- p\sald(ané seteerdryl] Heterocybyl,

heqrﬁfq‘i-&)c&?']ﬁ' St ')ﬁ?clgqul afiQlaRy f&rgongallr\xl]:{%e%mﬂy fused

witlSoRe DM(Rdde mméi(é%ﬁléeleS(eﬁ) ffomr 1Be, grBup cobisidting ofH

hegpro(frgé wgfeé'ﬁpyggﬁ §yclo @&3&43!&;!%@ tar}\%,\éw%h?yl rIJISeIresltnlenagch of
Ah(di8rementiordd alk§) -aryt, ) Né&"éjcyclyl and cycloalkyl is
(O 2N(R4) -, -N(R4)-S o 2° eh "

umstig(tesi oroptignaly i Rendestly siubstisted With one t@, f%up‘?

méﬁé?@'s%hleﬁ cah b théBé‘meCd@d\ﬁererﬁ( 9&@3 1° mdiely HEIRG) 2.

hal ogen, al kyl, fl uoroal kyl %0 het er oaryl’,

independRitly selectesd kgmathe groupiafiRenesigties belgws

ar y| glig ¥ble AR hIRAGRY cdhSstid Bt a OVERIM B! —(C(R*)2)em,
-N(R")-, -G(O)N(R?)-, -N(RY)C(O)-, -N(R*)C(OIN(R®)-, -S(O)aN(R")-, -N(R%-
$(0)z, -O-,—S-, -C(0)-, -S(0)-, and -S(0)2-;

Z is selected from the group consisting of a covalent bond, -(C(R*)2)n-.
N(R*-, -C(OIN(R?)-, -N(RH)C(O)-, -N(RY)C(O)N(RY-, -
S(02N(R%-, -N(R?)-S(0)-, -O-,~S-, -C(0)-, -S(O)- and -5(0)2-;

nis 1to 3;

R1 is selected from the group consisting of H, ~OR?, cyano, -C(O)OR?,
-C(O)N(R*)2, halogen, alkyl, fluoroalkyl, aryl, heteroaryl, heterocyclyl,
alkylaryl, alkylheteroaryl and arylalkyl, wherein each of the alkyl, fluoroalkyl,
aryl, heteroaryl, heterocyclyl, alkylaryl, alkylheteroaryl and arylalkyl groups of



aryl, heteroaryl, heterocyclyl, alkylaryl,
al kyl heteroaryl and aryl al kyl groups of WO 2007/ 084451
weEan/sas07/ 001025 10 RL is unsubstituted or PCT/US2007/001025
optionally independently substituted with one to four
R20 noieties which can be the sane or different, each
R20 noi ety being independently selected fromthe
group of R20 noieties below, with the proviso that
when Y is present and Yis N, Sor 0, then Rl is not
hal ogen or cyano; R2 is sel#@ted fromthe group
consisting of H -OR4, cyano, -C(OOR4, -C(ONR4) 2,
hal ogen, al kyl, quoroaIkyI, aryl, heteroaryl,

R' ?@bﬁé@ﬁé&ﬁbﬁé\% PSS ind B%Mérﬂﬁ{(&f&ﬁw 333}0% onp to four R
moaaf;.*'(;kekaI vr\]/hm;t carobe the slameeloofiyﬁelrgmt, eabhy’kf mpbiety belng
indBpefiSty seras i Melafupor Rgubute dfabtuin e apoviso
thativiHerpYds tp@eée:mran@v is NiSbr €5 thén &1 is a0t baldden saekano;

or di,f ferent, each R20 noi ety being independently 4
sel Betedelectad fram theogroups cormisting of HesORY, ovaney G(O)OR?,

-C@ﬂ(ﬁgﬁvhé%ggwgikyﬁﬂﬁg)réﬁl@ %{: S%{eﬂgﬂhzhéér&ycﬁ/l oélkylaryl
alkyirfeltmoanyl anuamalkwammeumaqh eiaﬂheoalteyl fluornatky, aryl,

roup conS|st|n H, alkyl, and aryl; each R4 is thea
Aavbrheieracye tal!swé\rylsahkm@&rﬁaaﬂtaqd apfalkylaopps af R is

un§t5@stvt9fe‘€i“c9r G;SHB“H RY IHSeﬁéndéntF}J iﬁ)ﬁstltﬁ%ﬂ%iﬂ? ¥RbMb fodf kP

and heter oary I's selected fromthe grou

maiefies whpqﬁgcm b@;ﬁbﬁ@ammdlﬁesmt eag znmetxsgw

md’e&@ﬂiégﬁ% e%&)@@é&@ oup%&%%%; b%mrv wnth the proviso

thadvkyen Zfis poesentiayid Zas W, S oeOe then R is net balwpﬂ yI

CYC UGB o FhSHERS ) W 36 <8Rl Phrom e

grdugt emmgkuhg/bf He aikybadrid/arylial kyl aryl and aryl al kyl
groups ofy4 IS unsubstituted or optional
i ndsaehd%ﬁﬁ the sama eF difiegent and @dedteeeneamﬂmeiected from the

grdrygil g?'gﬁ%ter:@ngph %gg%en E&iy%ﬁg:? ect eg‘éromt !aegtr:gugsco)f

R30 mniﬁeleetehdkmwth%oup mthngffoyambt hoRfr c8R?, -N(R4)2,
conS| stin hal qg;& al kyl, fl uof oal k;/ - N R4é s
IM)JN(R B0, 1Si<>§éﬂ(i,%t)zad(3f( le@roatiey G (@)OR

-Cmﬁﬁiﬁ ol RS M s Bt ! BB e R0 1
cycoalkylimikylatyl Bod ranyialkyl,cahetedn egeh gif tihe aikyhi fluaroakkybfaryl,
het-(ra/?\ggry?,r}geterocyclyl, cycloalkyl, alkylaryl and arylalkyl groups of Rm 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;

R20 is selected from the group consisting of halogen, alkyl, fluoroalkyl,
-N(R*)2, and -C(O)N(R*), ; and

R30 is selected from the group consisting of halogen, alkyl, fluoroalkyl,
-N(R*)2, and -C(O)N(R*)2.



may be useful in the treatnment and prevention of
di seases associated wwth TACE, TNF-a, MWs, ADAMs or
wa@ry7oeabi nati on t hereof. DETAI LED DESCRI PTI ONPCQFUS14R7/001025
INVENTION In its several enbodi nents, the present
i nvention provides a novel class of inhibitors of
TACE, aggrecanase, the production of TNF-a, MWPs,
ADAMs or any conbi nation thereof, pharmaceutica
conpositions containing one or nore of the conmpounds,
met hods of preparing pharmadéutical fornulations
conprising one or nore such conpounds, and net hods of
treatment, prevention or anelioration of one or nore

of 113 SYMYRIMRISUS de{duﬁmh'wuséfnn 88 ﬁww IFEMACE and

t he present i nvention provi des conp ounds
may peemfulelo the tegatonent pad prevemtien gf Jisepeps abao@atﬂd with

TAEE! TREZHC MARLY ApAOAE R ARl SoRBlihanRludaLes ester o

I sofher 't éreo re n lous noi etres are as
descri bed above. I n another enbodi nent, the isoner
referred to the in the preceding paragraph is a

SLer 01 SoTBETAVEBSESRAIBN or' SRR ARRLATON A <

t hi gpheydveray ehfhodiments, fﬁt{j(b}ese@ﬁ%\}%nttoﬁ prva?ﬁ%rh ﬁf)vel
which is substituted with shown

Z-R2
classy g itors of § Afrfe: agreennaes ibRRrofxcl ﬁﬁchqx) MMPs,
AmAmas ér éﬁy esm%amm fh‘érééf pﬁﬁﬁ%b&ﬂﬁ@éi cwfﬁﬁbs.%,%lc?ﬁgémmg

I n anot her "enbodi nent, 1 n For mul
om‘e @"sn’!%ﬂ? @étﬂw compaunde. metieds ebpmparingphdrmaceutical

fo@%ﬁ%@d&nﬁr@ng N&B?t)r m?’&‘ﬁ%}g;ﬂﬁ{poﬁmgd%% '?rtnc?tgbps of
treatmapt, mwaoaanm an@licostiao of 00¢ @2 5noreRol thessymnptoms of

: ' t, in Formula (1), Xisis -(C(R3)2)m
'n%%t% is 1. In another enbodi ment, in Formula
(1) ,InRhe emthhodiment, the present invention provides compounds which

are represented by structural Formula (1)-(1V) 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 stereocisomer.

In one embodiment, the labeled ring A is selected from the group
consisting of phenyl, thiophenyl, pyridyl, pyrimidyl, and

0O

10
~-N , each of which is substituted with —Y-R! and -Z-R? as shown in

Formula (1).

In another embodiment, in Formula (1), ring A is phenyl which is
substituted with ~Y-R' and —Z-R? as shown.

In another embodiment, in Formula (1), X is selected from the group
consisting of ~(C(R?)2)m- and —~N(R®)-.

In another embodiment, in Formula (1), X is X is -(C(R®)2)m, wherein m
is1or2.



In anot her enbodinent, in Formula (1), Xis is
-(C(R3)2)m wherein m1l, and wherein R3is H 1In
waewvleusenbodi nent, in Formula (1), T is -CSQCT/UR2007/001025

anot her enbodi ment, in Formula (1), wherein Vis

sel ected fromthe group consisting of H, aryl,
heteroaryl, and N-oxide of said heteroaryl; wherein
when each of the aforenentioned aryl, and heteroaryl
contains two radicals on sanme or adjacent carbon
atonms, said radicals may optidnal ly be taken together
Wi th the carbon aton(s) to which they are attached to
forma five or six-nmenbered cycloal kyl, aryl,

het ahei¥Rh¥f eRibddFhehP 3k F'on%h’?g%i:’%%f ﬁ—gcggsg)m,%ﬂérein mis

and heteroaryl optionall
. 1.si x- menber ed cycloal kyl, aryl, heterocyclyl or

het qp.aﬁlc%tggr Jvamnﬁqdﬁnaﬂf' wﬁ%g)%magg) Ges @Ay! onal Iy

substi one’'to four 'noi eti es which can be
t he laaamtber eirfbodiraent, ih Foamatahd), X ibisdH@ER>), )4, 'wherein m 1,

is selected fromthe group consisting
a”éfwﬁﬁ erw 'ﬁJXht hyl, pyrrolyl, furanyl, thiophenyl,
pyr rlazaﬂqther ebﬁﬁaﬂﬂéhﬁm Fb'rmuldﬂljjalziﬁ G=C-.

benZ| m dazol yl , furazanyl yrid yridyl - N-oxi de,

pyr ilganather equpﬁﬁgnhym Fopyipgaz(ly,wher ig|selected from the
grbapiconslsting dfiaf9l, Weter‘o%?';ﬂ' hAl bege%’f’l é‘aﬂ{i r{@(éroaml wherein

i sopqui nol rnyl,” qdi'nazol i nyl, pteri
whemeash of the sfaramendioped arii, amu hetergaryl contsins twesradicals

on e i slbon SRS optonaty e aten
togetber withnthe carbon 3itom(s) to which they are attached to form a five or
six-membered cycloalkyl, aryl, heterocyclyl or heteroaryl ring; wherein said
ary! and heteroaryl optionally with said five or six-membered cycloalkyl, aryl,
heterocyclyl or heteroaryl ring is unsubstituted or optionally substituted with
one to four R'® moieties which can be the same or different.

In another embodiment, in Formula (1), V is selected from the group
consisting of phenyl, naphthyl, pyrrolyl, furanyl, thiophenyl, pyrrazolyl,
benzopyrazolyl, imidazoly, benzimidazolyl, furazanyl, pyridyl, pyridyl-N-oxide,
pyridazinyl, pyrimidinyl, pyrazinyl, indolyl, isoindolyl, indazolyl, indolizinyl,
quinolinyl, isopquinolinyl, quinazolinyl, pteridinyl, tetrazolyl, oxazolyl,
isothiazolyl, thiazolyl,

/N I AN ng_/N\ N N /,}"'z. N\/D_—%
A S S

OO D
CE>©E>OO @0
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WOR000/08MMRE D 0 NRSOO ~,, NRto > cH NRO '~ NTEUS2007/081025
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,N2J)NRlo N, and , each of which is optionally

substituted with one or nore R1O noieties such that
wao b@7nsmaber of RLO noieties per V group does POIL/US2007/001025

exceed four. In another enbodinent, in Formula (1),

R10 is selected fromthe group consisting of

hydr ogen, cyano, nitro, -OR4, -SR4, -N(R4) 2,

-S(O 2R4-, - S(O 2N(R4) 2, -hal oal koxy, -C(O OR4,

-QOR4, -CCONR4)2, -C(ON(R4)- S(O 2R4,

-C(R4) =N- OR, hal ogen, al kyl ,1dal oal kyl, aryl,

heteroaryl, and heterocyclyl, wherein each of the

al kyl, aryl, heteroaryl, and heterocyclyl is

unsubstltuted orsﬂptlonally i ndependent |y substituted

W ne t«eof@ D~_noi eti es cannbe the sane
g di fffer ey ntvvo g%
a ach tH the safR _earbon at are kgn toget her
the ¥arbon at om t o swhaod they fe attache@chof which is

o;gﬂﬁau sdbet.ﬁgsamtnvta%é P oreéﬁ |éti§sg'@h‘°tﬂgfht% number of

ent an ently s ecte Fom
RErmojetiesrsrey Igngxmﬂoes nat Ieybeeatimhroal kyl, hal oal kyl ,

ko SRR I 0 o rom e v

coiiaH t&ﬁbbhec%r%; RIESIORY i e@z‘*ofN{t@*)ggeto)zwkw

hal oa hydr ox heter

SURLRIF R rIcABoR ORI @{@W@“)mmomm")-
SRS e ot I o O AT

heferaaychd, whergin gachrafdipe alkyhsaryt, inegersaryli and heaetopyplyl is

A SRRReTE SRRl i EHIRRY By W ERR 1o R

mhietiesomhigh, camndbe thee gaing! or diffatdnt] - het er ocycl yl

o O e kSt Ve HESE e ek Fon o

areNlék&l(u tygdibel kith)the-darbd®atarhiplwhicRtkdHre attached to form a
S @) Zm%gal kyl), -S(O 20H, -S-hal oal kyl,
aIkyI hydr oxyal kyl , al koxyal kyl ,

-C? O)aé%{ ﬁd >t noéﬁ?‘l& qr _%r?é'@&nﬁb%i+§({}¥eﬁto%@tt!§yéeleéted from the
groapmpnsmm I')I.Zalkylclegwlo@lql thgloalkyl, hydroxy,
S AR AL e o

PCT/ Q%t&ﬁé@%m e QFOL&ﬁb&té?!s Zé‘tha%@nhﬁilﬁﬁ Ct?ané!élkyl

|s optlonally substituted,w th noi eties e
wdrexy.talkoxy. dinterasystys - (6G N QFRWO-alM@ycbﬂMINR) )2, and -
C@T}N(R""fzaWiéré% said R* alky! is substituted with a —NH..

In another embodiment, in Formula (1), R is selected from the group

consisting of nitro, alkyl, halogen, haloalkyl, haloalkoxy, alkoxy, cyano, -S(O)z-
alkyl, -NH., -NH(alkyl), -N(alkyl),, cycloalkyl, aryl, heteroaryl, heterocyclyl, -
alkyl-heterocyclyl, -cycloalkyl-NH;, -S(O),-NHz, -S(O).alkyl, -C(O)NH,
hydroxy, -C(O)N(H)(cycloalkyl), -C(O)N(H)(alkyl), -N(H)(cycloalkyl), -C(Q)O-
alkyl, -C(O)OH, -S(O)2N(H)(alkyl), -S(O).OH, -S-haloalkyl, -S(O)-haloalkyl,
hydroxyalkyl, alkoxyalkyt, -O-alkyl-cycloalkyl, -alkyl-O-alkyl-cycloalkyl, -
C(O)alkyl, aminoalkyl, -alkyl-NH(alkyl), -alkyl-N(alkyl)z, -CH=N-O-alkyl, -
C(O)NH-alkyl-N(alkyl)., -C(O)-heterocyclyl, and -NH-C(O)-alkyl, wherein each



or wherein two Rl noieties attached to the sane carbon
atom are taken together with the carbon atomto which

wWao h@y/osssl att ached to forma heterocyclyl rinpCT/US2007/001025
anot her enbodi nent, in Formula (1), RLO is selected

fromthe group consisting of hydrogen, nitro, nethyl,

fluoro, brono, trifluoronethyl, chioro,

di fl uoronet hoxy, trifluoromethoxy, methoxy, hydroxyl,

cyano, -S(O 2CH3, - NH2, isopropyl, cyclopropyl,

-cycl opropyl -NH2, CH3 /' N 15 HZ NCH -o-' o N -C--N

-NH(cycI opropyl), -NH(CH3), -S(O 2-NH2, -C(O NH2,
C(OQOCH3, -C(OOH - S(O2N(H) CH3, -C(O NH(CH3),

AT <A o et e

seleS@dfrony theogroupydansistiraiGHRYIc yNHapNIA -Aialkyl)z;

%NW@@‘"W@%BS%%@%@%@ atom are

takﬁ@d@ih&%e céi(aa)rmuaﬁ@wm@( m)aylrﬁlel%ttmeﬁl-@)fgrm a
-NH "C( O, CH3, NHCH2CH3 NH2 NO No ; o

hemPBYCleWQZH )s IN1 N N- N N and or wherein two RLO
DI ¢ ipStheEnbalindshemh Fermlia ERIRE° isisblested fromethe group

t aken togr;wther with the carbon atomto i?f‘ll ch tmnahr
consistioaed hydragsmmnite MathylniepTP, bEaPhiiugRYREH Ry Fhicro,
dlﬂd?)rgﬂ'ferfm)ﬁ/ (thﬁuor‘énﬁéthé *%gﬁﬁbﬁ ﬁpaﬁda@l G1y@hD, -S(O)2CHs, -

consistin a coval en O-. I n anot her
Ny tisap roopt, cyclnpmyimcsrc OPYJ'NE'ma coval ent bond. WO
2007/ 084451 PCT/USZOO7/00102§ 16.cH,

Ot DO Sy Sy 1)

-NH(cyclopropyI), -NH(CHs), -S(O)Z—NHz, -C(O)NHg, -C(O)OCH3, -C(O)OH, -
S(0)2N(H)CHs, -C(O)NH(CHa), -C(O)NH(cyclopropyl), -S(0).0H, -S-CF;, -
S(0),-CF3, ethoxy, hydroxymethyl, methoxymethyl, isopropoxy, -OCH2-
cyclopropyl, -CH0-CHgz-cyclopropyl, -C(O)CHs, -C(O)CHs, ~-CH(CH3)OH, -
CHoNH,, -CH(CH3)NH,, -CH2NH-CH3, -CH(CH3)OH, ~-CH2NHCHs3, -CH=N-
OCHs, -C(CH3)=N-OCHa, -C(O)OCH,CHa, -C(O)NHCH2CH>N(CHz)z, -NH-
C(O)CHza,

NHCHZCH_-,

N/|\ N/l\ N/ (o)
__</ NCHq _</ NCH(CHa):z @ N:__gw Nzgﬂ Ni
N/N and

or wherein two R mcuetles, when attached to the same carbon atom

are taken together with the carbon atom to which they are attached to form
[s]

TS
HN%O
wd ¥
In another embodiment, in Formula (1), Y is selected from the group

consisting of a covalent bond and -O-.
In another embodiment, in Formula (1), Y is a covalent bond.



I n anot her enbodinent, in Formula (I), Yis -0-. In
anot her enbodi nent, in Formula (1), Z is selected from
wo b@7084a8p consi sting of a coval ent bond and POFUS1007/001025

anot her enbodi ment, in Formula (1), Zis -0-. In

anot her enbodinent, in Formula (I), Rl is selected
fromthe group consisting of hydrogen, cyano,

hal ogen, al kyl, aryl, heteroaryl, haloal kyl, and

al kynyl; wherein said RL al kyl is unsubstituted or
substituted with an aryl, heroaryl, or

het erocyclyl, wherein when said aryl, heteroaryl, or
het erocyclyl contains two radicals on adjacent carbon

ato ' ' [ I . bg, taken together
Wi t Eﬁt%@&bg %ﬁﬂi %ﬁ#(;.%EFﬁﬁ %&‘ﬁgﬁh 'Sa'g)'attached to
f or nhmandtheeerﬂbmd@mght -m“tﬁdmm@l(k),yz iwsatleyted Rrop the group
het r t eroar ring; wherein said aryl,
c’rfbsf ‘f/?%BY Iﬁ@FEPBQ d>y/TOsubstltutent of said Rl
al kyln amheeamﬁauumhh .ﬁandalnfma/g) Z¢s epght - rrenber ed

het er oc heteroaryl ring is

| oal ,
ﬁ%guﬁ‘g@'ﬂf{ thees {‘{!?Odd'ﬁ‘ﬁﬂbdﬁl %ﬂ%@beﬂd@nwl?dﬁ%@mt efoup
chdiétngdS‘ﬁ\Jd?o 8H! ¢ 'Hyl@éér?%lkilna@%é@Foﬁgp?@IdEWI and

in Formul a is selected fromt

alkynd; whergjn @ﬁldﬂ;’ﬂr&ﬂ@éﬂs upsubsiitutes @rgwbstgmeyﬂ with aplaryl,
h&@F@d@?bY'hetél%L:?@lwmraer@th%hI@HH’E%"‘HS{«?E&)&H? adr‘i,e?érocyclyl

I S unsubs or substitut

capdaiasdwioyadienis patadiacgnd| OﬁrbommrBSnswﬂemdmlsi rrmyytbptlonally
bc-,hf:?tk%rnot% LtherQWith ﬂ'ieefr:é%ga%t ms c'illsth%?% %aaq{g%gfeﬁ)}g form a

acen car bon
fiviee tcu slight-mengdtdred qwbmlalkyhearvareroa:yolykot hetdroaty! tingy

. f f
WS RIS RERST e R & bty oSG R y a
Oﬂﬂmblaﬂt yNVI?anidgﬂ\gd to mememﬂel‘@% C?EE?QMWWheterocyclyl or
stituten
nepGE i R ded orrtbnak Sl entiaddbisen yrith
or to fm@ﬁ-ﬂi’éaﬁybuésng is unsubstituted or optionally
| ndgls)‘lenden \e/ ubstituted with one,to fou

ok i iR (151 5 osetapted fom the areup
cdi@iéiﬂ%{bﬂﬁyd‘rﬁééﬁ cydhd HAldWn, Wdél‘??rﬁetekdhrfprh@ﬂﬁkyl and
fluor chl'oro, or cyano

a"@fﬁ)édfvhﬁfﬁ'n B Rl 38 pnsubstityted or. subsiigutrg with an aryl,
he‘iéh%g}lle@)r hfefé)fﬁb&lagl WI‘R#@ Ashhid'g hé‘ﬂe‘?{ér’yl ar heterocyclyl

kyl, and ynyl erein sal
containsdwot fadicaly pnasdiaeent pasbomatoms, a@ldemdma}a may optionally

b MARER t%gé@fég 3 1@3@14‘%&{&3&%%3\4@ WARFA $h8¢4ré attached to form a

PCT/ US
five- to eight-membered cycloalkyl, aryl, heterocyclyl or heteroaryl ring;

wherein said aryl, heteroaryl or heterocyclyl substitutent of said R alkyl
optionally with said five- to eight-membered cycloalkyl, aryl, heterocyclyl or
heteroaryl ring is unsubstituted or optionally independently substituted with
one to four R?*® moieties.

In another embodiment, in Formula (1), R' is halogen or cyano.

In another embodirﬁent, in Formula (1), R' is fluoro, chloro, or cyano.

In another embodiment, in Formula (1), Y is —O-, and R is selected
from the group consisting of alkyl, haloalkyl, and alkynyl; wherein said R" alkyl
is unsubstituted or substituted with a heteroaryl, wherein when said heteroaryl



contains two radicals on adjacent carbon atons, said
radi cals may optionally be taken together with the
w@ 200008448t ons to which they are attached to f opPer/asS2007/001025
five- or six-nenbered aryl; wherein said heteroaryl
substituent of said RlL alkyl, optionally with said
five- or six-nmenbered aryl is substituted with alkyl.
In anot her enbodinent, in Formula (1), Yis -0-, and
Rl is selected fromthe group consisting of CH3,
-CH2-C-C-CH3, difluoronmethyl17and i | n another
enbodi nent, the conpound of Fornula (I) is represented
the conpound of fornmula (I111): 0O W Y-R T

by
i 0o | a4l .
el Yy fAcid, by acBGR arbin B Sl bl apponaiy
be takeoytegethegrivyith the aazhdmeatommmwmmmeyraréﬁmmhed to form a
1)) | Sz = di t

fiver i Selmibeidd any: i &80 Bt RIBRAAP nsshiien G e
alkylr optiengliyMyith GaidAive-Nor SiMemB2redalles cLib3tituted@AtRidlikyl.
in ghetBerSnBobimbnt i FoppbiATh Y 5 2Orvaah & s selectsd from the
gropWdneRsting SfMCHY! JBHACECMEH, Xdiffiorérréthyl hd

2007/ 08 45‘1; PCT/ US2007/ 00102§ 18 I n anot her

enbodi the conpound of Formula (1) is selected
from

In another embodiment, the compound of Formula (1) is represented by
the compound of farmula (l11):

o)
Vv, Y—nR!
\T
N\ :
o N o
H

(1,
wherein in formula (lll), X is (CH)1.2-, and T, V, Y, R', and R® are as set forth
in Formula (I).
In another embodiment, in Formula (l1l), X is —CHa-.
In another embodiment, the compound of Formula (1) is represented by
the compound of formula (IV):

(0]
AN
T
N
RaN{ \x 7z o
02\
N ° av),

wherein in formula (IV), Xis —(CHz)12-, T, V, Y, R', and R? are as set forth in
Formula (l).

In another embodiment, in Formula (IV), X is —CHa-.



t he group consisting of conpounds listed in the table
bel ow, or a pharmaceutically acceptable salt,
w@olovasast ester or i somer thereof. This tabl e P&I/BE82007/001025
lists the mass spectroscopy data and the Ki rating for
each conpound. Those conpounds having a Ki val ue of
less than 5 nM (<5 nM are designated with letter
"A'; those with a Ki value of fromb5 to |less than 25
nM (5 - <25 nM are designated with letter "B"; those
with a Ki value of from25 1® 100 nM are desi gnated
with letter "C'; and those with a Ki value of nore
than 100 nM (>100 nM) are designated with letter "D".

Thenﬁxnw@r%n%tshm@wm@twmé@&m Bf Fbrrhb%s@) @osmeétea&rom
i s descri bed hereinbelowin the ""section of

ther groupr cansigtingyli GuBPPYRdS lr%tsﬂen tbe 1atﬂs%dal°m of @onpound
haff b ddlical 5o Rrb RN 500R, BRldy U Sy fieiof) Thighabie
alsdllist8 i bs8Spettrpseohy-data anditiee Kratirg for@ach @@mpaurd.
Th})sé\lcompounds having a Ki value of less than 5 nM (<5 nM) are
designated with letter "A"; those with a Ki value of from 5 to less than 25 nM
(5 - <25 nM) are designated with letter "B"; those with a Ki value of from 25 to
100 nM are designated with letter "C"; and those with a Ki value of more than
100 nM (>100 nM) are designated with letter "D". The syntheis and
characterization of these compounds is described hereinbelow in the
"EXAMPLES" section of the present application.

Table 1001
Exact Ki
Compound ID Structures Mass Obsvd .
Mass Rating

315A o s
AN N>\\:©/ 411.10 412.A[M+H] A

315 A\ O~ .
N 393.11 394.1[M+H] A

O
312 ~
N\ N>\\:©/ 376.12 377IM+H]' A




376.12 377[MtH = A tro 0O N AO WD 2007/ 084451

PCT/ US2007/ 001025 19 Conpound I D Structures Exact
woems/0gasvd Ki - Mass Rating N M O 312B N 37BC/BS2007/001025

380 MtHH+ A° ON NA O NN 421 429.14 430.1 [MtH + A

o NO ONO-N422 \ 440.15 441.1 [MH+ A o0 0)-N N

N 423 429.14 430.1 [M#H+ A HNONON H

19

Exact Ki

Compound ID Structures Mass Obsvd

Mass Rating
|
N’N
W, o .
(o]
12B ~
3 A N>t©/ 379.13 380[M+H]" A
o N
N~
o]
421

42914 4301 [M+H]* A
422 440.15 | 441.1[M+H]* A

423 +
429.14 430.1[M+H] A

424 +
429.14 430.1[M+H] A

425 +
426.13 427 .1[M+H] A




424 H -\ 429.14 430.1 [MtH + A -N 0O\ O 425 ~~

""HEN | \ 426.13 427.1 [MH + A o 0 WD 2007/ 084451
weEan/sas07/ 001025 20 Exact Ki Conpound | D SPETIUS200E601025

Mass Cbsvd Mass Rating F F F 426 0 461.10 462.1

[ MtH + A F 427 407.13 408.1 [MtH+ A HNf..-N/ O

~NOi OHOJ 428 423.10 424.1 [M+H+ A HOO OH

4F F 429 459.10 460.1 [MtHH+ A OiY

20
Exact Ki
Compound ID Structures Mass Obsvd .
Mass Rating
426
461.10 462.1[M+H]" A
427 +
407.13 408.1[M+H] A
(o]
428 +
W a 423.10 424 1[M+H] A
HI ’M\N\b’o\
oé\ﬁ °
429
459.10 460.1[M+H]" A
430 +
394.11 395.0[M+H]} A




OHF N

~ O 430 394.11 395.0[ MtH + A HN F |
OL11-N H WD 2007/ 084451 PCT/ US2007/ 001025 21 Exact

~ O

w&e0oo7@4appund | D Structures Mass Mass Cbsvd RapCTyS2087/001025

432 407.13 408.1 [MH+ A 0 ON H F O 433 427.07
428.0[MtH+ A. HNO CO HF F 434 \ V 441.11 442.1

[MMHH+ A 0 OHH F F 435 HO'

21

Exact Ki
Compound ID Structures Mass Obsvd .
Mass Rating

432
407.13 | 408.1[M+H]" A

433
427.07 | 428.0[M+H]" A

434
44111 | 442.1[M+H]* A

435
427.10 | 428.0[M+H]" A

436
461.10 | 462.1[M+H]" A




427.10 428.0MH + A H N/ OO OHFF FF 436

461.10 462.1 [MH + A H N o H O WO 2007/ 084451
wean/sas07/ 001025 22 Exact Ki Conpound | D SPETIUS200E601025

Mass Cbsvd Mass Rating F 437 0 "- ~N bl o~ 407.13

408.1 [MtH+ A 0-) | NO HdO 438 0 H \\ "N o,

423.10 424.1 [MMHH+ A ONOMHF 439 0 A\ | ~N o~
407.13 408.1 [M+H+ A ONOMH

22
Exact i
Compound ID Structures Mass Obsvd Ki
Mass Rating

437
407.13 408.1[M+H]* A

438
423.10 424.1[M+H]" A

439
407.13 408.1[M+H]* A

440
461.10 462.1[M+HY" - A

441
426.13 | 427.1[M+H]* A

442
426.13 | 427.1[M+H]* A




FF FF10 440 a\\ ...~ 1 O 461.10 462.1 [MtH + A
ob ONA441 ~ ~/ 426.13 427.1 [MH+ A H/ \ O O O
WOR047/08445842 | 426.13 427.1 [MtH + A HI N N O BCF/0S2007/661025
WD 2007/ 084451 PCT/ US2007/ 001025 23 Exact Ki

Compound ID Structures Mass Cbsvd Mass Rating 443
426.13 427.0MtH+ A°. HV~N O N O H 429.14 430.1

[MEtH + A 444 %90 N H OO

23
Exact Ki
Compound ID Structures Mass Obsvd )
Mass Rating
443 +
426.13 | 427.0[M+H] A
444 429.14 | 430.1[M+H]" A
401
299.09 | 300.1[M+H]" A
445
393.11 | 394.1[M+H]" A
446
409.08 | 410.0[M+H]" A
447
400.12 | 401.1[M+H]" A




401 ;,.-N ba 299.09 300.1 [MtHH+ A HNO-N O-H F

445 \\ NI - 393.11 394.1 [M+H+ A HO N OH d
wa2®7498508 410. 0l MtHl+ A°-. o N O H ~N 447 o BODUID07/001025

401.1 [M¥H+ A r-NI ~ HNO N O WO 2007/084451

PCT/ US2007/ 001025 24 Exact Ki  Compound ID Structures

Mass Mass bsvd Rating F 448 F\ / a--- \\ N~

411.10 412.1 [MHH+ AHNO OH H

24
Exact Ki
Compound ID Structures Mass Obsvd .
Mass Rating

448 +
41110 | 412.1[M+H] A

449 .
443.04 | 444.1[M+H] A

450 +
377.11 378.1[M+H] A

451 -
453.10 | 454.1[M+H] A

452 -
427.07 | 428.0[M+H] A

453 +
392,12 | 393.1[M+H]} A




Cl 449 cl ~ ~ 443.04 444.1 [MtH+ A HN O O~-P N =~N
450 \N b: D 0" 377.11 378.1 [M+H + A ONOo. / o
waam7084568. 10 454.1 [MH + A N ~N1 O o dPrEr/udsar/nn1o2s
H-\ ""N o\ 427.07 428.0fMH+ A . ONOH H2ZN N1 ~
453 H-\+MV "N | o\ 392.12 393.1 [MtH + A o 0 WO
2007/ 084451 PCT/ US2007/ 001025 25 Conpound |ID
Structures Exact Mass (bsvd Ki  Mass Rating N S/
25
Exact Ki
Compound ID Structures Mass Obsvd
Mass Rating
454
382.07 | 383.0[M+H]"* A
455
382.07 | 383.0[M+H]" A
456
427.07 428.0[M+H]" A
457
407.16 408.1[M+H]* A
458
418.11 419.0[M+H]* A
459
443.11 444 1[M+HT* A




454 O H <<~N | 382.07 383.0[MH|+ A N OH SAN 455
H\ ,.~-N1 Ol 382.07 383.0[MrH + AN O HF 456 H\
W@L007422507 428. 0 M-H[+ A ON O N

H ~N- N 450CDUS2007/001025
4

407.16 408.1 [MrH+ A O-\N O H 58 F o 418.11
419.0[MH + A ",-Nbol HNO NN OH FFF 459 O
443.11 444.1 [MH+ A -NI / HO 0
26
Exact Ki
Compound ID Structures Mass Obsvd
Mass Rating
460
415.13 416.1[M+H]" A
461
429.09 430.1[M+H]* A
462
434.08 435.1[M+H]* A
463
381.08 382.1[M+H]"* A
464
381.08 382.1[M+H]* A




H WO 2007/ 084451 PCT/ US2007/ 001025 26 Conpound | D
Mass Rating N 460 O

Structures Exact
WO 1H708144116. 1 [ MtH + A

Mass Cbsvd Ki
r'"\N/ H ONO HF F BESWURD/001025

0l~ 429.09 430.1 [MH + A -10 N ClI 462 0~1 434.08
435.1 [MPMHH+ A. NONO H S 463 H ,, --N 381.08
382.1 [MiHH+ A° N OH 464 0 H\,,~ N -- 381.08 382.1
[MH + A N O
27
Exact Ki
Compound ID Structures Mass Obsvd
Mass Rating
465 42412 425.1[M+H]" A
466 429.09 430.1[M+H]" A
467 396.09 397.1[M+H]* A
468 377.11 378.1[M+H]" A
469 377.11 378.1[M+H]" A
470 42713 428.0[M+H]* A




H WO 2007/ 084451 PCT/ US2007/ 001025 27 Conpound | D

Structures Exact Mass Qbsvd Ki  Mass Rating N 465
wa2oh70244825. 1 [MFHH+ A NN O HF F , 466 F ordREsSHdD7/001025

430.1 [MrHH+ A o NOH 4 467 396.09 397.1 [MtH + A

H\ r NI / 000 "NHA468 N O 377.11 378.1 [MtH + A

"~NN ~NO NN469 0\ 377.11 378.1 [MH + A H N/

O 1/ NA470 0 427.13 428.0[MtH + A N -N bfID -'N

-

28

Exact Ki

Compound ID Structures Mass Obsvd .
Mass Rating

471 396.09 397.1[M+H]" A

472 416.15 417.2[M+H]* A

409C 456.15 457 1[M+H]* A

480 431.16 432.2[M+H]* A

481 ' +
401.11 402.1[M+H] A




H WO 2007/ 084451 PCT/ US2007/ 001025 28 Exact Ki

Conpound I D Structures Mass Qbsvd Mass Rating s O 471
w0 2@v/08861 09 397.1 [MtHl+ A°-. N, NON O H Kk-PCHU2007/001025

416. 15 417.2[MH + A O- ON O H N N..- N 409C 456. 15

457.1 [MtH+ A 11 0 /1-1 \VO NOH-N HaN,_ \V 480

431.16 432.2[MH + A O--NON 481 Il 401.11 402.1

[MFH+ A H N O

29
Exact Ki
Compound ID Structures Mass Obsvd
Mass Rating
410B
445.18 446.2[M+H]* A
482
461.17 462.3[M+H]" A
482B
442.14 443.2[M+H]* A
482C
456.15 457 1[M+H]* A
411
393.37 394.1[M+H]" A
=N
\ 7/ o
400B \ o
\ ;,_N%:@’ 376.37 | 377.0[M+H]'| A
HN o .
o” W




N O H W 2007/084451 PCT/ US2007/ 001025 29 Conpound
I D Structures Exact Mass Cbsvd Ki  /~~"" Mass Rating

W@ 24074084484110B \// ~ \ 445.18 446. 2 MFH + A 0~QqPOI/BS2407/001025
482 461.17 462.3[MH + A Ory OH N 482B 1 442. 14
443.2[M+tH + A 0 g o N N 482C 456.15 457.1 [MtH + A
ooF 411 \\ "N 393.37 394.1 [MWH+ A HON OH
-N 400B 0" N1 376.37 377.0[ MtH + A HN O.

30
Exact Ki
Compound ID Structures Mass Obsvd .
Mass Rating
483 +
411.36 | 412.1[M+H] A
484 +
459.37 460.1[M+H]} A
485 +
. 409.82 | 410.0[M+H] A
486 *
443.38 | 444.1[M+H] A
487 .
379.37 380.2[M+H] A




0 H WD 2007/ 084451 PCT/ US2007/ 001025 30 Exact Ki
Conpound I D Structures Mass Qobsvd Mass Rating F F

WABB7084481 411. 36 412.1 [MrH + A \ H~.. OCH,
F 484 459.37 460.1 [MiH/+ 0 A \\ HN-.N\ O O CH,
O 485 0 409.82 410. f MFH + A OHNN ..~ \ °

N HNCH O

" HFF F 486 0 \\ 0 443.38 444.1 [MH + A

BETOUSH00F001025

31
' Exact Ki
Compound ID Structures Mass Obsvd
Mass Rating
488
427.81 428.0[M+H]* A
489
411.36 412.1[M+H]* A
490
411.36 412.1[M+H]" A
491
411.36 | 412.0[M+H]* A
492
429.35 430.0[M+H]* A
493
427.81 428.0[M+H]* A




HN. OCH3 ONCH NNis 487 0 379.37 380.2[ MtH| +
A HN\ O j OCH3 O H W 2007/084451

weEan/sas07/ 001025 31 Conpound | D Structures BXEUS2007/001025
Mass Cbsvd KI' Mass Rating cl F 488 0 427.81
428.0fMtHH+ A. HI OCH3 OHF F 489 \\ 411.36

412.1 [MPHH+ A . HN O, O..- CH3 OH F 490 F 0 411. 36
412.1 [MH+ A. HHNNL / OOCH3 OH
32
Exact Ki
Compound ID Structures Mass Obsvd
Mass Rating
494
447.47 448.1[M+H]" A
495
446.48 447 1[M+H]" A
496
404.42 405.1[M+H]"* A
497
407.39 408.1[M+H]* A
498
407.39 408.1[M+H]* A




F 491 F\\ 0 411.36 412.0(MtH + A Ho, ~ CH OOH

F 492 F F 429.35 430.0[MtHH+ A HN N\ O OCH3 O HN
wWO-2007/08498 427.81 428. 0l MtH|+ A HM CH O N PCTEAIS2007/001025

2007/ 084451 PCT/ US2007/001025 32 Exact Ki  Compound

ID Structures Mass Obsvd Mass Rating NH NS 494 / O

447.47 448.1 [M\HH+ A HNO O CH3 O H ~H3

33
Exact Ki
Compound ID Structures Mass Obsvd
Mass Rating
- 499 .

427.81 428.0[M+H] A
500

407.39 408.1 [M+H]+ A
503

447.47 448.1[M+H]* A
504

487.53 488.0[M+HJ" A
505

447.47 448.1[M+H]* A




\N 495/ 0 446.48 447.1 [MMHH+ A. HCH, 0 OHH -1 -N

H -N 496 CH3 0 404.42 405.1 [MtHl+ A 0, \ o0 HNCH 3
wo20708¢51 H H, C F 497 \\ 0 407.39 408.1 [ M+H BCHUSHN/001025

O OCH, O0-) - - NFGCH 498 \\ 0 407.39 408.1

[MH+ A HNNO 4 NO- CH3 OH W 2007/084451

PCT/ US2007/ 001025 33 Conpound I D Structures Exact

Mass Cbsvd Ki  Mass Rating d

34
Exact Ki
Compound ID Structures Mass Obsvd
Mass Rating
412D
461.49 462.1[M+H]* A
506
406.39 | 407.0[M+H]" A
507
461.49 462.1[M+H]" A
508
461.49 462 1[M+HT* A
509
446.48 447 .1[M+H]" A




\ / F 499 o 427.81 428.0]MH + A HL / \ OOCH3 H3
500 ° F\\ 0 407.39 408.1 [M#H+ A OCH3 LV~ OH
WORoORIB4451 S 503 447.47 448.1 [ MtH + A HHN "PCT/BS100%/001025
o0 CH3 OON H HN-< NAs 504 o 487.53 488. 0] M+H] +
A HNI \ O ,1 CH3 QOH NH2 S--\N505 C/ 447.47
448.1 [MrH + A

35
Exact i
Compound ID Structures Mass Obsvd K
Mass Rating
413D
459.50 460.2[M+H]* | . A
510
427.81 428.1[M+H]* A
414B
431.44 432.1[M+H]* B
513
395.09 396.1[M+H]" A
514
443.11 444 1[M+H]* A




HN O CH3 O O H WD 2007/084451 PCT/ US2007/ 001025 34
Conmpound I D Structures Exact Mass Cbsvd Ki  Mass

woRaG07M0845HN- CH3 NOA'S 412D 461. 49 462. 1 [ MtH] +PET/US20CHH01025
oN H 0- N506 H\~ V p~N 1 o~ 406.39 407.0[M+Ht A
ONOHNH ~NMN S507 N HA461.49 462.1 [MH + A N
OH A~Fs N

36
Exact Ki
Compound ID Structures Mass Obsvd
: Mass Rating

515

459.10 460.1[M+H]" A
516

393.11 394.1[M+H]" A
517

427.07 428.0[M+H]* A
518

427.07 428.0[M+H]* A
519

44410 445 1[M+H]* A




508 00\ 461.49 462.1 [MH+ A .."~-NO-N O [|i 509
446.48 447.1 [MH + A N O H WD 2007/ 084451

weEan/sas07/ 001025 35 Conpound | D Struct ures BXEU$2007/001025
Mass Cbsvd Ki  Mass Rating NO 413D 459.50 460. 2
[MH+ . A oN'""/"\NI ~O 0-41 F FI C 510
427.81 428.1 [MMHH+ A N OHOCH3 OHNH2 N 414B
431.44 432.1 [MH+ B ON OH 513

37
Exact Ki
Compound ID Structures Mass Obsvd

Mass Rating
520

479.07 480.0[M+H]* A
521

411.10 412.0[M+H]* A
522

460.05 461.0[M+H]" A
523

391.13 392.2[M+H]" A
524

443.16 444 1[M+H]" A




395.09 396.1 [MPtH{+ A°. HN VWO OHH F F 514 \\ F\ O

443.11 444.1 [MWH+ A N O/ 1 ~ 0 WD 2007/084451
weEan/sas07/ 001025 36 Conpound | D Struct ures BXEU$2007/001025

Mass Cbsvd Ki  Mass Rating F F O F 515 N' o 459.10

460.1 [MMHH+ A. ONOH O 1 F 516 -\ 0 393.11 394.1

[MMH+ A N:1' ¢l 517 N~ ,.,...... ~ 0 427.07
428.0lMH + A NOHr O cl Q- 518 11
38
Exact Ki
Compound ID Structures Mass Obsvd
- Mass Rating
525
497.13 498.1[M+H]* A
526
431.09 432.1[M+H]* A
527
443.16 444 A[M+H]* A
528
431.08 432.1[M+H]" A
529
449.07 450.1[M+H]* A




N O 427.07 428.0]MH+ A. NNO HF F F 519 "N O

444.10 445.1 [MH+ A H( ON O H WD 2007/ 084451
weEan/sas07/ 001025 37 Conpound | D Struct ures BXEUS2007/001025

Mass Cbsvd Ki  Mass Rating 520 S o X 0~, 479.07

480.0[MtH|+ A HN O o~p 521 F F O0., N 411.10

412. 0fMtHH+ A. HNO O--N 0O H O' S 522 5 460.05

461.0lMH+ A . HNO O N N

39
Exact Ki
Compound ID Structures Mass Obsvd
Mass Rating
530
461.10 462.1[M+H]" A
531
459.06 460.0[M+H]" A
| 532
431.09 432.1[M+H]" A
533
395.09 396.1[M+H]" A
417C
392.11 393.1[M+H]* A




~ 523 _ -Na 011, 391.13 392.2[MHH+ A HNO N O H

524 1,.,'- -N \ o\ 443.16 444.1 [MWH+ A N>> ONO
woR0D02A817/ 084451 PCT/ US2007/ 001025 38 ConpoupdI/UE2007/001025

Structures Exact Mass Cbsvd Ki  Mass Rating F N 525

~N 497.13 498.1 [MH+ A VNI \ Ol~ O* 0 526

431.09 432.1 [MtH+ A H," NtIITONO HNN 527 0

443.16 444.1 [M+H+ A .".N,[hl s O
40
Exact Ki
Compound ID Structures Mass Obsvd .
Mass Rating
535 .
392.11 393.1[M+H] A
536 .
392.11 393.1[M+H] A
537 .
424.08 | 425.0[M+H] A
538 .
424.08 425.0[M+H] A
539 .
392.11 393.1[M+H] A




F 528 Ol~ 431.08 432.1 [MH+ A Il .N N H FF F

529 s 0" 449.07 450.1 [MHH+ A HO,~, NO HW
wWQe®7/0984151 PCT/ US2007/ 001025 39 Conpound | DPCT/US2007/001025

Structures Exact Mass Cbsvd Ki Mass Rating F F F

530 F 461.10 462.1 [MHH+ A. H~ o\ N NI / oi 0?

eo S S/11 531 o\ 459.06 460.0[MH + A 11 N_to O

NO H

41
Exact Ki
Compound ID Structures Mass Obsvd .
Mass Rating
540 +
406.13 407.2[M+H] A
554 .
391.13 392.2[M+H] A
555 .
406.13 407 1[M+H] A
900 365.11 366.2[M+H]" A
901 448.14 449.2[M+H]* A
902 379.13|  380.2[M+H]" A




i S 532 0 H,"N 431.09 432.1 [MtHH+ A N O-N S 533

H1l;r -N1 ~ 395.09 396.1 [MH + A N OH HN 417C
wo@9as4431 393. 1 [MtHH+ A N ,4, N O H W 2007POBU&527/001025

PCT/ US2007/ 001025 40 Exact Ki  Compound ID Structures

Mass Cbsvd Mass Rating O NH 535 11 0 \ o~ 392.11

393.1 [MtHH+ A. HN -11 NO H NH 536 0 0 392.11

393.1 [MtHH+ A. HN O-~'N

42
Exact Ki
Compound ID Structures Mass Mass Obsvd Rati
ating

903 . .

i\\ N)\\:Ejo\ 432.09 433.2[M+H] A
oy o

904 .
417.17 418.2[M+H] A

905 : +
447.08 448.2[M+H] A

906 .
418.11 419.2[M+H] A

907 ) .
l\\ N‘? o | 423.12 424.2[M+H] A

908 .
441.11 442.2[M+H] A




H S o0 537 NHz H\\+~N 424.08 425.0 MrH + A ry ~-yo
ON H O H2N 538 S A 424.08 425.0[MH + A O\ ONO
WOoR0R045639 p ~N 0 392. 11 393.1 [ MHFH + A 0~qPCI/V&2007/001025

2007/ 084451 PCT/ US2007/001025 41 Exact Ki  Comnpound
ID Structures Mass Mass Obsvd Rating O 540 406. 13
407.2[ MitHH+ A N~ ~0~-NOJ HHN N 554 391.13
392.2[MtH+ A ONO

43
Exact Ki
Compound ID Structures Mass Obsvd .

Mass Rating
909 .

458.10 459.3[M+H] A
910 .

432.09 433.2[M+H] A
911 . |

393.14 394.2[M+H] A
912 .

447 .10 448.2[M+H]} A
913 +

459.17 460.3[M+H] A
914 .

417.12 418.2[M+H] A




H HOO 555 NO --N 406.13 407.1 [MH + A HN O HN

900 0 365.11 366.2[ MHtHH+ A HN O H HN~ 448.14
wWa207884FH) + A 901 le NI / 0 O HN~ 902 N o BFRUSB07/001025

380.2[MHl+ A°. HN Ntcr O N O H WD 2007/ 084451

PCT/ US2007/ 001025 42 Exact Ki  Compound I D Structures

Mass Qbsvd Mass Rating N3 903 a 432.09 433. 2] MtH] +

A "\ NI / OFF NO

44
' Exact Ki
Compound ID Structures Mass Obsvd
Mass Rating
915
423.11 424.2[M+H]" A
916
408.11 409.2[M+H]" A
917
409.09 410.2[M+H]* A
918
393.14 394.2[M+H]" A
919
47513 | 476.3[M+H]* A
920
391.13 392.2[M+H]* A




904 ~:a o~ 417.17 418.2[MH + AN O--~NO F 905 F

\\ ~ QF 447.08 448.2[ MtH+ A. NN/ FO-NO H F N-
W0o-2007/08Q61 418.11 419.2[ MtH + A° N O H 907 PaRBSDHA7/001025

424.2[MWH + A N_II I ON FF/ 1 \ 0 908 0 \\

441.11 442.2[MH + A O O O N WD 2007/ 084451

PCT/ US2007/ 001025 43 Exact Ki  Conpound ID Structures

Mass Cbsvd Mass Rating ;r

45
Exact Ki
Compound ID Structures Mass Obsvd

Mass Rating
922

447.08 448.2[M+H]" A
924

434.12 435.2[M+HT* A
925

421.11 421.2 Mm* A
926

391.13 392.2[M+H]" A
928

391.13 392.2[M+H]" B
930

392.14 392.2[M+H]" A




N 909 S 0 \\O~I!~\yl 458.10 459. 3[ MrH]
N

H910 S ,N 432.09 433.2[MH + A O
WO 20078051 393.14 394.2 [MH + A N O
xzN O, 447.10 448. 2[MFH + A H\'f N t

N N 913 r N 459.17 460.3[ MFH + A H\\ _

A N11-0 G&N O
H HN' N 911 H

-N O HI/93207/001025
t(), ONOHY
ANOZNO H

HNN / N
46
Exact Ki
Compound ID Structures Mass Obsvd

Mass Rating
931

417.17 418.2[M+H]" A
932

427.13 428.2[M+H]" A
933

426.13 427 .2[M+H]* A
934

511.10 512.3[M+H]" A
935

482.13 483.3[M+H]" A
937

441.11 442.2[M+H]* A




914 0 0~1 417.12 418.2[ MtH+ A°. H"t N bcr NO H WD
2007/ 084451 PCT/ US2007/ 001025 44 Conpound | D

w@Ee0nos44ses Exact Mass Obsvd Ki Mass Rating ECT/ES2007/001025
423.11 424.2[ MH + A 915 a,---~4,0 H NH2 916 -~
408.11 409.2[MtHH+ A° N H aH 0917 ,~ 0 409.09
410.2[MtH A ~NI ONO H NNO918 0 ~-JH,fr-N 11
393.14 394.2[ MtHH+ A N OHI--J\s N 919

47
Exact Ki
Compound ID Structures Mass Obsvd .
Mass Rating
938 .
445.06 | . 446.2[M+H] A
939 .
418.11 419.2[M+H]} A
940 +
429.14 430.2[M+H] A
941 .
429.14 430.2[M+H] A
942 +
443.12 444 .2[M+H] A
943 .
412.10 413.2[M+H] A




475.13 476.3[MtH + A y{ 11'~N 1 ~ ~ g -N 920 HzN O

\\9N - 391.13 392.2[M+H + A N O H WD 2007/ 084451
weEan/sas07/ 001025 45 Conpound | D Struct ures BXEUS2007/001025

Mass Cbsvd Ki  Mass Rating F F 922 | N YF 447.08

448.2[MtH+ A Fo NO N 924/ o 434.12

435.2[ MtHH+ A H 11rt-N bf::~ /-N N O H 925 N' 925

NOO HI1IN" 421.11 421.2 M+ A C1 NO

48
Exact i
Compound ID Structures Mass Obsvd Ki
Mass Rating
944
467.13 468.3[M+H]" A
945
454.09| 455.3[M+H] A
946
454.09 455.3[M+H]" A
947
454.09 455.3[M+H]* A
n
948 Y .
N\~ 3;@’ ~ 1 393.14 394.2[M+H]" A
949
415.13 416.2[M+H]* A




HN 1~ 926 HzN OH\\\ -N O 391.13 392.2[MH + A O
NOHO928 NN o M1f N 391.13 392.2[ MtH + B o~N N _
WO 2007/08445N O 930 H ,-. N - 392. 14 392. 2[ M+H] + BCT/p$30a7/001025
ON O H W 2007/084451 PCT/ US2007/001025 46 Conpound
I D Structures Exact Mass Cbsvd Ki Mass Rating 931
\\ -N %~ 417.17 418.2[MitHH+ A. HNON OH -NN

932 tNi ~ 427.13 428.2[MtH+ A H- O o0 a
49
Exact Ki
Compound ID Structures Mass Obsvd .

Mass Rating
950

A77.11 478.3[M+H]* A
951 .

456.14 457 .3[M+H] A
952 .

415.13 416.2[M+H] A
953

415.13 416.2[M+H]"* A
954 .

422.12 423.2[M+H] A
955

427.13 428.2[M+H]* A




N 933 \\ AN " 426.13 427.2[MtH+ A HNOF F F F
934 FFo ~ ,"Nf O511.10 512.3[M#H + A HNOOH

wa 00084351 935 0" 482.13 483. 3[ MtH + A HN NN EXT1DUS2007001025
>-0 937 ~N 441.11 442.2[MH + A HNO ~N OH W
2007/ 084451 PCT/ US2007/ 001025 47 Exact Ki  Conpound
ID Structures Mass Mass CGbsvd Rating O F F\ 938 \\
,--N O, 445.06 446.2[ MtH + A HN

50
Exact Ki
Compound ID Structures Mass Obsvd .

Mass Rating
956 .

485.13 485.3[M+H] A
957 +

470.13 471.3[M+H] A
958 +

484.15 485.3[M+H] A
959 +

471.12 472.3[M+H] A
960

416.39 417.2[M+H]" A
961 .

430.14 431.2[M+H] A
962 +

430.14 431.2[M+H] A




~ 0 -N OH N~-\ F 939 O418.11 419.2[ MH + A N
HS O O1T- N 940 " AN 429.14 430.2[MH+ A HN O N
WO2M7j08445429. 14 430. 2[ MFH + A, . ba~0 HN O ~- HPCTUBKD07/001025

N 942 o0 ~, 443.12 444.2[MrH + A NDb(::r Hy NN OO

943 0 F\\ ,--N1 Y 412.10 413.2[ MtH+ A HN O
51
Exact i
Compound ID Structures Mass Obsvd Ki
Mass " | Rating

963
432.09 433.2[M+H]" A

964 o

“%N%:@ﬂ\ 417.17{ 418.2[M+H]* B

965 Sy o
\ % o | 432.09 433.2[M+H]* (o3
H N

H
0P =0
H
N_¢/ \
966 = o
\ %j@( S| 42743  428.2[M+H] c
HN@O .
o
967
\ N‘S\;@o\ 41717 418.2[M+H]* c




~--N O H WD 2007/ 084451 PCT/ US2007/ 001025 48

Conmpound I D Structures Exact Mass Cbsvd Ki  Mass
woRado7igp4sH, N 944 N | 467.13 468. 3[ MrH + A OPC/US2007/001025

5-NH2 945 , 454.09 455.3[ MMHH+ A HON OH H=NO

O=s 946 O 1~ 454.09 455.3[ MtH{+ A° HN 0 O N 947 O=, O~

HZN o N 1 454.09 455.3[MtHH+ A°. F~~ OHO N O0/-H

948 NN 393.14 394.2[M+H + A 0 a 949 O

52
Exact Ki
Compound ID Structures Mass Obsvd .
Mass Rating
—N
\ ¢
968 o .
\\/gé:@/ ~ 426.13 427.2[M+H] Cc
HN 0
s
969 ) s .
\ T 447.08 448.2[M+H] A

970 ’ & o . .
\>\\ ) " | 447.08| 448.2[M+H] D

971
447.08 448.2[M+H]* A
973
455.08 456.3[M+H]" A
1002 376.2
N\ T | 37542 1 A
»}_u 0 [M+H]
1003 > Q ou 391.2 A
N\~ 390.13

H;— ° [M+H]+




~\ . -N415.13 416.2[ MtH+ A HN O O a WD 2007/ 084451

PCT/ US2007/ 001025 49 Exact Ki  Conpound ID Structures
wok®g/0gasvd Mass Rating O . 950 H N=N z \\ ~NPAT/US2007/001025

477.11 478.3[MMHH+ A HO N OH -N 951 -0 :5c- \\

456. 14 457.3[MtHH+ AHNO ~H O1\ ~N O 952 H\\ ~N

1 415.13 416.2[MH + A HN O N 6//\--H | 0 953 .H\\

-N | 415.13 416.2[M+H+ A. HNO -N OH 0 954 "

422.12 423.2[ MrH + A %INO O ~H

53
Exact Ki
Compound ID Structures Mass Obsvd
Mass Rating
10038 416.2
«| 415.05 . A
[M+H]
1003C . 398.2 A
397.06 .
[M+H]
1004 381.2 A
380.07 .
[M+H]
1005 391.2
390.13 . A
[M+H]
1006 v { s 410.08 anz|
g ~OT™ ' [M+H]*
o N i
1007 . 40713 408.2 A
Jlasen ' [M+H]*
o N B
.
1008 428.2
N3 o 427.13 A
~ [M+H]"
o N o
/zu.
1009 430.14 431.2 A
flacea ' [M+H]*
o Y °




N955 O NO;--N1 427.13 428.2[MtH+ A HN O H WO
2007/ 084451 PCT/ US2007/ 001025 50 Exact Ki  Conpound

WO D)oF0s446t ures Mass Obsvd Mass Rating O 956 "PCT/DS2007/001025
485.13 485.3[MtHH+ AHN O O o 957 N H, N 470.13
471. 3[MrHH+ A o0 O HIN OA -N O 958 484. 15
485.3[MrHH+ A°. 0 HO O -N 959 N o~ HO N a 471.12
472. 3[ MtHH+ A OHN OrN N

54
Exact Ki
Compound ID Structures Mass Mass Obsvd Rati
ating
1010 43141 432.2 A
o | T (M+HT*
u o]
WA
1011 426,14 430.2 A
AS SN ' [M+H]*
As
1012 ] 41513 416.2 A
j“ SO ' [M+H]*
w A,
1013 ® 43212 433.2 A
\ - ' [M+H]*
A
1014 \’o M543 at62|
\ o. :
e [M+H]*
Ao
N
N
1015 \ N o | 41513 416.2 A
H /"Né@l * [M+H]+
OJ\N °
ek, 449.2
1016 [M+H]
\ S~ | 448.08 A
[-; N o




960 N - O 416.39 417.2[M+H+ A H OONNH 11~ -N

961 No -N bo 430.14 431.2[MtH+ A HN O ~H HO 11N

WO D09BR4bl / 0 430.14 431.2[MtH+ A O 0 H WO PCT/US2007/001025

2007/ 084451 PCT/ US2007/001025 51 Conpound |ID
Mass Rating NHS 963 ,
0 432.09 433.2[MtHH+ A NN O-NO964 0 NN{ %

Structures Exact Mass bsvd Ki

417.17 418.2[ M+H+ B O-.NCO H 965 S "N \\~ 432.09
433.2[ WH + C tc~ 55
Exact Ki
Compound ID Structures Mass Obsvd .
Mass Rating
A 4623|
1017
0 3 o 461.12 [M+H]*
N\ Y
s
7 402.2
1018 o N
. Ji\\ ,f&@ﬁ\ 401.11 [M+H] A
o N o
"o 445.2
1019 .
NS o 444 11 [M+H] A
NS S
Ao
N
e
1
036 Q\\ 3 o 475.44 476.3 [M+H]" D
el
1037
381.33 382.3 [M+H]* A
1038 475.44 476.3 [M+H]" A
1039
507.44 508.3 [M+H]* B




NNNONOH 966 \\ N ~,

Mass Cbsvd Mass Rati ng
427.2[ MH + C
448. 2[ MitHH+ A N O ~-N F 970 r

427.13 428.2[M+H + C 0O d-0
967 %" 417.17 418.2[ MH + C Hr~~0 0 WD 2007/ 084451
w8807/ 001025 52 Exact Ki

Conmpound | D SPeTIUS200B601025

~- 00bF 969 F-' ~ |

D F NO /F 447.08

448 2[MtHH+ D HN~-DF ONN F 971 F

-N 968 \\ N ~ 426.13

YF 447.08

56
Exact Ki
Compound ID Structures Mass Obsvd

Mass Rating
1040 +

391.38 392.2 [M-+H] A
1041

381.33 382.2 [M+H]" A
1042 +

399.32 400.2 [M+H] A
1043

405.40 406.2 [M+H]* A
1044

389.40 390.2 [M+H]"* A
1045 +

400.39 401.2 [M+H] A




Y F 447.08 448.2[MH + A a NF 0 , -

973 ~\ ~N |

, _ 455.08 456. 3[ MtH + A H

wa®2/045875. 12 376.2 A Ha [ MtH| +
rN 1 390.13 +
PCT/ US2007/ 001025
Mass Cbsvd Ki
415.05 [ M+H +

1003
N O [ MrH WO 2007/084451

.53 Compound I D Structures Exact
Mass Rating F 1003B 416.2 A 0 i.Q
HF 1003C 398.2 A H+ 1t a a 397.06

HO ~o
N

, 4
N O OH
0

[MH N H 1004 0 381.2 A N i 380.07 [MH] +

o

0, BOWLUR20847/001025

Exact Ki
Compound ID Structures Mass Obsvd .
Mass Rating
1046
419.43 420.2 [M+H]* A
1047 *
417.41 418.2 [M+H] A
1048
405.40 406.2 [M+H]" A
1049
41585 | 416.2 [M+H]" A
1050 .
419.43 | 420.2 [M+H] A
1051 +
381.33 382.2 [M+H] Cc




H 1005 391.2 390.13 A 1TN[MtH + Il Cl 1006 411.2

110, 410.08 A [MH + 1007 408.2 11 N 407.13 [MtH + A
wW@®@20010985428. 2 11 _ 427.13 [MtH + A o0~q o 10BCT/4SM02001025

A pH11 ~ 430. 14 WD 2007/ 084451 PCT/ US2007/ 001025 54

Exact Ki  Conpound ID Structures Mass Obsvd Rating

Mass O 1010 ~~ 432.2 A '\ 431.11 [MH + g1 1011

430.2 qg\\~N 429.14 [MH + A ~q o 1012 416.2 A N~ N

415.13 [ M+H ]

58
Exact Ki
Compound ID Structures Mass Obsvd

Mass Rating
1052 .

399.32 400.2 [M+H] C
1053 .

429.42 430.2 [M+H] A
1054 +

439.85 440.2 [M+H] A
1055 .

419.43 420.2 [M+H] A
1056 .

480.47 481.3 [M+H] A




H 1013 433.2 432.12 A \J® N% [MH+ o a o H N,

1014 416.2 H\- , 41513 [MH™* A o r

1015 \\\ p

wWaA1®7a8148106. 2 A H O, -Ni [MH + tg 449.2 10BGI/U4BNO@ 1025
[MtH * A o~p o WD 2007/ 084451 PCT/ US2007/ 001025 55
Exact Ki  Conmpound ID Structures Mass Cbsvd Mass

Rating 462.3 1017 A 461.12 [MH + 9.-D 402.2 1018

401.11 [MH+ A ONO O M445.2 1019 Oy 444.11

Exact i
Compound ID Structures Mass Obsvd Ki
Mass Rating
1057
433.46 | 434.2 [M+H]" A
1058
44547 | 446.2 [M+H]" A
1059
45949 | 460.3 [M+H]* A
1060
423.44 | 424.2 [M+H]* A
1061
42546 | 426.2 [M+H]* A
1062
389.40 | 390.2 [M+H]* A




O~ OFf SF 1036 \1 -\ 475.44 476.3 [MtH+ D N .6

O F 1037 \ 0 381.33 382.3 [MHH+ A FINF O OF S F
wao0B8084as1 44 476.3 [MHH + A w,( o F~(F O XFPCTIBR007/001025

1039 507.44 508.3 [M+H|+ B N ON O WD 2007/ 084451

PCT/ US2007/ 001025 56 Exact Ki  Conmpound ID Structures

Mass Qbsvd Mass Rating OH 1040 N 391.38 392.2 [ MtH] +
A oN

60
Exact Ki
Compound ID Structures Mass Mass Obsvd Rating
1063
392.36 393.2 [(M+H]* A
1064
406.41 407.2 [M+H]* A
1065 .
458.47 | 459.3 [M+H] A
OH
1066 4
\, “&\:CJ/O\ 39236 | 393.2 [M+H]" D
HN 0O
e
A,
1067
\ &@o\ 458.47 | 459.3 [M+H]" D
HN@Q
SN
Ny
=)
1068 s
N\ N‘&rvjﬁ\ 406.41| 407.2 [M+H]* D
o H




O F 1041 \\

WO 20108350

\~ ~N " 400.39 401.2 [MH + A N Vii-

-N F 381.33 382.2 [MtH[ + A HN i
1042 \ ,AN a F 399.32 400.2 [MfH+ A HN O ~-N O H

OO0 FF

f, - 405.40 406.2 [ MtH + A HN CP&F/NS200H001025
1044 .~ 389.40 390.2 [M#MHl+ A. HNON OH N 1045 o
O WD 2007/ 084451

PCT/ US2007/ 001025 57

61
Exact Ki
Compound ID Structures Mass Obsvd

Mass Rating
1069 +

431.40 432.2 [M+H] A
1070

410.45 411.2 [M+H]" A
1071

494.95 496.3 [M+H]" A
1072

411.43 412.2 [M+H]* A
1073

418.45 419.2 [M+H]* D
1074 +

424.47 425.2 [M+H] D




Exact Ki  Conmpound ID Structures Mass Cbsvd Mass

Rating 1046 o \\ + o, 419.43 420.2 [MHH+ A --N O N
wW@2000044348i7 o \\ "N + o~ 417.41 418.2 [ MtH + A PQOr/US2007/001025

OOH 1048 \\ ~N ol~ 405.40 406.2 [MtHH+ A. HNO N H

Cl S O1049 \\ "N ~~ 415.85 416.2 [MH+ A N ON OO

1050 k\ i

62
Exact Ki
Compound ID Structures Mass Obsvd
Mass Rating
1075
\ }:@o\ 419.43 | 4202[M+H]'| D
HN ’ [o)
gH
1076
418.45 419.2 [M+H]" A
1077
424.47 425.2 [M+H]* A
1078 '
419.43 420.2 [M+H]" A
1079
406.39 407.2 [M+H]* A
1080
415.85 416.2 [M+H]" A




419.43 420.2 [MrH + A ~

[ MeH + C

[MMH+ A oN 0

o O 1051 N 381.33 382.2
.>Chbo H O H 0 WO 2007/084451
w8807/ 001025 58 Exact Ki

Conmpound | D SPeTIUS200B601025
Mass Cbsvd Mass Rating F F 1052 \\ N F 399. 32 400. 2
[MMHH+ C HON OH OL 1053 Nf \

429. 42 430. 2
1054 439.85 440.2 [MtH + A o O/ -

1055 C N o
63
Exact Ki
Compound ID Structures Mass Obsvd
Mass Rating
H 4 9_

1081

432.43 433.2 [M+H]" D
1082

452.48 453.2 [M+H]* A
1083

452.48 453.2 [M+H]" A
1084

438.46 439.2 [M+H]" A
1085

432.43 433.2 [M+H]" A

\0
1086 I 432.43 HI*
. ) +
\ ;—§ o 433.2 [M+H] A
i




\\ 0~ 419.43 420.2 [MH+ A OUN O O 1056 480.47
481.3 [MtHH+ A o N O WD 2007/ 084451

weEan/sas07/ 001025 59 Conpound | D Struct ures BXEUS2007/001025
Mass Obsvd Ki  Mass Rating O 1057 433.46 434.2 [ MtH] +
A o N OO0 1058 o 445.47 446.2 [MMH+ A ON OO
1059 o " 459.49 460.3 [MHH+ A. o N O

64
Exact i
Compound ID Structures Mass Obsvd Ki
Mass Rating
N] s
1087 7
" il 390.39 391.2 [M+H]* A
0l
1o o~
Cl
1088 Y’
429.88 430.2 [M+H]* B
1089
418.40 419.2 [M+H]* A
1090
438.46 439.2 [M+H]" A
1091
418.40 419.2 [M+H]* A
1092
390.39 391.2 [M+HT* A




0 1060 le o \\
1061 S\, _
w3 748914300. 2 [ MFH + A O 0 WD 2007/ 084451
PCT/ US2007/ 001025 60 Exact Ki
Mass Cbsvd Mass Rating O 1063 \\

-N 423.44 424.2 [MH + A FN,

425.46 426.2 [MrH + A i

0-1 1062

0 HO

PCT/US2007/001025

Compound I D Structures

N -’

392. 36 393.2

[MFH+ A o N O N 1064 s o 406.41 407.2 [MFH+ A o N
O N--,q 1065 O 458.47 459.3 [M-H + A

65
Exact Ki
Compound ID Structures Mass Obsvd

Mass Rating
1093

429.88{ 430.2 [M+H]" A
1094

444.44 445.2 [M+H]* D
1095

459.45 460.3 [M+H]* A
1096

390.39 391.2 [M+H]" D
1097

429.88 430.2 [M+H]* D
1098

44444 | 445.2 [M+H]" A
1099

390.39 | 391.2 [M+H]* n/a




....-Nt)DNO ~N OOH 1066 NC ~, 392.36 393.2
[MMH+ D N!: cj~ HNOHGQg J 1067 458.47 459.3

wo hoHps44B1 HN )cO / o g N. 1068 406. 41 407. 2r¢viEsfl087/D1025
HON O H W 2007/084451 PCT/US2007/001025 61 Exact
Ki  Compound I D Structures Mass Cbsvd Rating Mass

HNNH 1069 0 01 431.40 432.2 [MtH+ A \\ | ~ "NO HNO
66
Exact i
Compound ID Structures Mass Obsvd Ki
Mass Rating

1129

4141 415.2[M+H]" A
HN N

1130
4141 415.2[M+H]* B

1131
4141 415.2[M+H]" A

1132
414.1 415.2[M+H]" A




N O NH15 1070 410.45 411.2 [M#H+ A HOH OOC

1071 s~ 0O \\ N1 ~ 494.95 496.3 [MtHH+ A°. HNN O O H
N, 411.43 412.2 [MtH + A HN OP¢&I/US2007/001025
p NH 1074 0, 424.47

WORMO/P481 \ \

1073 1\ ' 418.45 419.2 [ M+H]
425.2 [MrH + D H O WD 2007/ 084451 PCT/ US2007/ 001025

+ D

Br

62 Conpound ID Structures Exact Mass Cbsvd Ki  Mass
Rating CH 1075 i

Exact Ki

Compound ID Structures Mass Obsvd

Mass Rating
1133

418.13 419.2[M+H]"* A
1134

418.13 419.2{M+H]* A
1135

447.14 448 2[M+H]" A
1136

4411 442.2[M+H]* A




~\ 419.43 420.2 [MH + D Nf'" HNO OH NH= 1076 0
\\' N 418.45 419.2 [MMHH+ A HO N OH ~NH 1077 o \\

WO 2047084351 424. 47 425.2 [MtHH+ A HO H 0 OH 1PZBUS2007/001025
\\ | o, 419.43 420.2 [MtHH+ A. HNO H O OH 1079
406.39 407.2 [MH+ A HNO " OH %+ 1080 0 01 +

415.85 416.2 [MtHl A O O/LH

68
Exact Ki
Compound ID Structures Mass Obsvd
Mass Rating
1137
418.1 419.2[M+H]* A
1138
4191 420.2[M+H]" A
1380269
1139
4191 420.2[M+H]" A
1140
453.1 454.2[M+H]" A
1141 .
432.1 433.2[M+H] A




WD 2007/ 084451 PCT/ US2007/ 001025 63 Conpound | D

Structures Exact Mass Obsvd Ki  Mass Rating H 1081
wWaARD74814483. 2 [MrHH+ D HN o p N.,0 1082 N 450CHE8S2007/001025

453.2 [MrHH+ A°. HN O o i N 1083 452.48 453.2 [MH +

A NCO HNO N O 1084 -S 0 o- 438.46 439.2

[MFHH+ A°- HN Oa - N1085 0 432.43 433.2 [MH + A HNN

0O OH O 1086 A 432.43 433.2 [MtHH+ A Hn O

69
Exact Ki
Compound ID Structures Mass Obsvd
Mass Rating
v
o R~ "{ .
1142
o 489.2 |  490.3[M+H]" A
V™
VR S
oo

1143

523.2| 524.3[M+H]" A
1144

466.1| 467.3[M+H]* A
1145

488.2 489.3[M+H]" A




p M WO 2007/ 084451 PCT/ US2007/ 001025 64 Conpound | D

Structures Exact
WO 2003081430 391.2 [MtH+ A O N |
429.88 430.2 [MtHH+ B ONH O/ O- -N‘+OH 1089

Mass Cbsvd Ki

\ OO0 ~

418.40 419.2 [MH+ A HN OH O N “OH 1090 o N5

438.46 439.2 [MtrHH+ A. HOOH OH N

/1091 418. 40

Mass Rating N 1087 a
G 1P8BUK0D7/001025

419.2 [MrH + A HN O
70
Exact i
Compound ID Structures Mass Obsvd Ki
Mass Rating
1146
409.1 410.2[M+H]" A
1147
405.1 406.2[M+H]* A
1148
4411 442.2[M+H]* A
1149
423.1 424 2[M+H]* A




oa N 1092 390.39 391.2 [MiHH+ A 0 O N~/ WO

2007/ 084451 PCT/ US2007/ 001025 65 Conpound | D
wEe0nos44ses Exact Mass Obsvd Ki Mass Rating BCRUSB07/001025

430.2 [MtH + A 1093 gN ON H O O HN~ 1094 444. 44

445.2 [MtH + D Qo g 1095 459.45 460.3 [MrHH+ A O a

1096 H 11 390.39 391.2 [MtH+ D ONN H O 1097 S HH 11

429.88 430.2 [MH+ D | O=<r HO/ O 1098 444.44

445.2 [MtH + A O

71
Exact Ki
Compound ID Structures Mass Obsvd
Mass Rating
1150
409.1 410.2[M+H]" A
1151
436.1 437.2[M+H]* A
1152
391.1 392.2[M+H]" A
1153
461.2 462.3[M+H]" A
1154
400.1 401.2[M+H]* A




1099 NI

390.39 391.2 [MtH + nfa O-N N ( O O~ 0 WO

2007/ 084451 PCT/ US2007/ 001025 66 Compound | D
Mass Rating PN/LS297/001025

1130 414.1 415. 2[ MH] +

WHR00a08445 £
01 414.1

s Exact Mass Obsvd Ki

415. 2] MFH + A HN ~
B ONH 1131 11 0~1 414.1 415.2[MH + A -Nt: 0 g ©
H N 1132 0 414.1 415.2[ M+H + A

HNONO HW

2007/ 084451 PCT/ US2007/ 001025 67 Conpound | D
Structures Exact Mass Cbsvd ﬁ Mass Rating O NH2

Exact Ki
Compound ID Structures Mass Obsvd
Mass Rating
1155
390.1 391.2[M+H]* A
1156
389.1 390.2[M+H]* A
1157
433.1 434.2[M+H]" A
N\_/
1200 F 365.2[M+H]*
N\ F?\:@f 364.3 [M+H] A
HN o
SN
1201 F 412.2[M+H]*
AL | 4114 [M+H] A




1133 0 418.13 419.2[ MtH+ A 4INj / O-4 NO H O
NH2 1134 418.13 419.2[MtH+ A N/ ON O 1135 O

W@ 20070844818. 2 MFHH+ A N O H Nf\NH 1136 O 11 PCHEUS2007/001025
442. 2[MtH + A 011 ) NN ON O H WD 2007/ 084451
PCT/ US2007/ 001025 68 Exact Ki  Compound ID Structures
Mass Qbsvd Mass Rating 1137 HEN O O HH1."N a0 418.1
419.2[M+H+ A NN O H

73
Exact Ki
Compound ID Structures Mass Obsvd
Mass Rating
1202 412.2[M+H]"
4114 A
1203 416.2[M+H]*
4154 A
1204 438.2[M+H]"
437.4 A
1205 410.2[M+H]"
409.4 A
1206 496.2{M+H]"
495.5 A
1208 447 3[M+H]"
446.4 A




O OH 1138 0 419.1 420.2[MWwH + A 1380269 H,,,,,.
O-NO H1O0 1139 419.1 420.2[MH + A

. NN

~Ni / NO H
W@R000/08H51 1140 453.1 454. 2[MtH + A N "N O-N ELT/BS1d0101025
1141 0 432.1 433.2[M+H + A cir 0 WD 2007/ 084451

PCT/ US2007/ 001025 69 Conpound I D Structures Exact

Mass Qbsvd Ki  Mass Rating 1142 489.2 490. 3[ MtH + A
ltcr O-N O
74
Exact Ki
Compound ID Structures Mass Obsvd
Mass Rating
1211 405.2[M+H]*
404.4 A
1212 458.3[M+H]"
457.5 A
1213 458.3[M+H]"
457.5 A
1214 417.3[M+H]"
416.4 A
1215 459.3[M+H]*
458.4 A
1216 475.3[M+H]"
474.4 A




cl ON-/MN

1143 1° 0 523.2 524.3[ MrH + A
O H O N H 1144 466.1 467.3[MiH + A N,

~a O~ N
O-N O

WOoR@7MB4¥511145 488.2 489. 3[ MtH + A HHHH - N ON EZEAI82007/001025
2007/ 084451 PCT/ US2007/ 001025 70 Conpound I D
Structures Exact Mass bsvd Ki

Mass Rati ng

1146 A O

H,-,-N1 0-- 409.1 410.2[MtHH+ A NOH O C ~N 1147 0
N, O, 405.1 406.2[MtH+ A N/ 0J-NO HF F
75
Exact i
Compound ID Structures Mass Obsvd Ki
Mass Rating
1217 442.2[M+H]*
441.4 (M+H] A
1218 419.2[M+H]*
418.4 A
1219 415[M+H]"
414.4 A
1220 487.5[M+H]*
486.5 ! ] A
1220A 464.5[M+H]*
463.5 A
12208 )
418 4[M+H]*
417.4 A
1220C 454.5[M+H]*
453.5 D




1148 0 441.1 442.2[MtH+ A N, ,~N/ ONO H F O,

1149 O 423.1 424.2[MWH + A N'3iNONO HW
wQe®7/0984151 PCT/ US2007/ 001025 71 Conpound | DPCT/US2007/001025
Structures Exact Mass Cbsvd Ki  Mass Rating F OH 1150
0 409.1 410.2[MtHH+ A H 2 NO-NO H F NHzZ 1151 0
\ O\ 436.1 437.2[M#H{+ A° N'--NO-NO H HZN N 1152 0O

76
Exact i
Compound ID Structures Mass Obsvd Ki
Mass Rating
[o]
(o]
NH
1220D 445.2
444 11 . A
[M+H]
1220E 417.2
. 416.12 A
[M+H]"
1221 417.2 A
416.15
[M+H]"
1222 417.2 A
416.15
[M+H]*
1250 464.3
463.11 [M+H]" A
H
N (o]
1251 431.2 A
Q 430.13
j\\’h"}s‘:@“ [M+H]*
o} ﬁ o




391.1 392.2[MtH|+ A N'"~N/ N O H CNN N 1153 +

461.2 462.3[MH A ~N/ O N H 1154 N

oH1,:"

-N

w@1im7/08081 1 401. 2[ MrtH + A N O H WD 2007/ 08445BCT/US2007/001025
PCT/ US2007/ 001025 72 Conpound I D Structures Exact
Mass Obsvd Ki  Mass Rating
391.2[ MtHl+ ANz~ H/"N 1/ O-N O H 1156 389.1
390.2[ MMHl+ A°. N11_ ~-NONO H O HN-N

1155 -N t

o_ 390.1

77
Exact | Mass Obsvd »
ass V
Compound ID Structures Mass Rating
431.2
M+H]"
1252 430.13 [ A
a31.2| A
1253 430.13 .
[M+H]
455.3
1254 45414 M+HT | A
454.2
1255 453.14 [M+H]" | 0.75
488.3
1256 48715 .| o.03
[M+H]




1157 O 433.1 434.2[ MH + A O-N O N( 1200 365. 2[ M+H] +
| 364.3 A HN O - a H 1201 F 411.4 412. 2[ M+H + A

WO bw#o84451 N O H O WD 2007/084451 PCT/ US2007/PO1/02%07/001025
73 Exact Ki  Conmpound ID Structures Mass Cbsvd Rating
Mass F 1202 412.2[MtH + N !- 411.4 A Hy O1 O-l1~H
O 1203 416.2[ MH + 415.4 A H- o OH o0~-N 1204 -N -
438. 2 MtH + % -N 437.4 A HN-0

78
Exact Ki
Compound ID Structures Mass Obsvd .
Mass Rating
==N
\_/
1256C 455.2
454.14 . A
[M+H]
1500 +
458.42 | 459.4[M+H] A
1501 .
459.41 460.5[M+H] A
1502 +
487.46 488.5[M+H] A
1503 +
415.40 416.5[M+H] A




OH O\- HO 1205 HN 410.2[MH + 0, 409.4 A HN OO

H N O- 1206 HN 496.2[ MiH + 495.5 A HNo 1 H O N
WOQMNFBSH208 rN- J 447.3 MrH + \\ O 446.4 [ ] PCT/BSI007MD1025

2007/ 084451 PCT/ US2007/ 001025 74 Conpound |ID

Structures Exact Mass Cbsvd Ki Mass Rating 1211

404.4 405.2[MtH+ A1 F NONO NN 1212 457.5

458. 3[ MrtH + A O "N. N 1213 458. 3[ MtH] +

79
Exact Ki
Compound ID Structures Mass Obsvd .

Mass Rating
1504

494.29 495.4[M+H]" A
1505 +

429.42 430.5[M+H] A
1506 +

415.40 416.4[M+H] A
1507 +

394.35 395.4[M+H] A
1508

429.42 430.4[M+H]" A




457.5 A
OOHN
w.200708436

r"\N1lT / ONO ~ O 1214 416.4 417.3[M+H + A
N 1215 N 458.4 459.3[ M H + A o~g o O F 1216
3[MHH + T/ ~TfN /o~ 474.4 A 0o~NN O R&X/US2007/001025

2007/ 084451 PCT/ US2007/ 001025 75 Conpound I D
Structures Exact Mass Cbsvd Ki Mass Rating F F 1217

441. 4 442

2[MH + A O-1 F I'I1 1218 N 418.4

419. 2] MH + A AN~ 0 1219 415 MeH + 414.4 A 1220

486.5 487.5[MrH + A N N g220A 463.5 464. 5[ MrH + A
11
Exact Ki
Compound ID Structures Mass Obsvd
Mass Rating
1509
405.40 406.4[M+H]" A
1510
415.40 416.5[M+H]" A
1511
434.40 435.5[M+H]" A
1512
419.39 420.4[M+H]" A
1513

419.39 420.4[M+H]" A




1220B N 417.4 418.4[MrH + A 11 N |

1220C 453.5 454. 5[ MtH + D N |

Mass Cbsvd Ki

444,11 A J ,-N i
417.2 N al 416.12 A HN o [ M+tH] +

417.2 A 11~N "~
417.2 A

[MEH + O N=\ ti

~ Qgqoo.; 4

/ 0 WD 2007/ 084451
wean/sas07/ 001025 76 Conpound | D Struct ures BXEUS2007/001025

Mass Rating O NH 1220D / 445.2

HN N 1220E 0, _
s~--N O H 1221

416.15 + [MMHla NO H N f 1222 0

81

Exact Ki

Compound ID Structures Mass Obsvd i
Mass A Rating

1514 434.40 | 435.5[M+HI" A

1515 419.39 | 420.4[M+H)" A

1516 434.40 | 435.5[M+H]* A

1517 433.41 434.4[M+H]" A




416.15 + [ MH] NOH NHZ &0 464.3 1250 11 ol
463.11 [MH + A ~N | H N O 1251 430.13 431.2 A
WOo-X007084451 - N [MHFH + 0 0 WD 2007/ 084451 PCT/US2007/001025
PCT/ US2007/ 001025 77 Exact Ki  Conpound I D Structures
Mass Obsvd Mass Rating 431.2 1252 D 430.13 [MtH + A

D HH\ "N' ~ D'NDH OH1253 431.2 A 430.13 OD
N
82
Exact Ki
Compound ID Structures Mass Obsvd

Mass Rating
1518

459.45 460.5[M+H]* A
1519

420.41 421 4[M+H]" A
1520

430.41 431.4[M+H]” A
1521 A

483.4 484.4[M+HT*




N 455.3 1254 0 454.14 [MtH+ A. N -N 1 ~ N 454.2

1255 0 453.14 [MH + 0.75 "' N o~q HN O 1256 i
wad07e844488. 3 0.03 [MrH + f N~/ H- 0 WO PCT/US2007/001025

2007/ 084451 PCT/ US2007/ 001025 78 Exact Ki  Compound

ID Structures Mass Qbsvd Mass Rating ~-N c 1256C N

454.14 455.2 A. o a o N N O 1500 " 0 458.42

459. 4 MtHH+ A . NNI ONO N2 N--~O

83
Exact i
Compound ID Structures X Mass Obsvd Ki
Mass Rating
NN

1522
416.38 417 .5[M+H]* A

1523
415.40 416.4[M+H]* A

1524
406.39 407.4[M+H]* A

1533
467.47 468.5[M+H]* A




N N 1501 Q 459.41 460. 5[ MrH] +
1502 N 487.46 488.5[M+H + A O
WO-2007MBa5D~ 415. 40 416. 5[ MrH + A
2007/ 084451 PCT/ US2007/ 001025 79 Exact

ID Structures Mass Obsvd Mass Rating N 1504 Br

A o
C& H
O-N

O O pd

NCO

O \ N~ 1503 N
H WO PCT/US2007/001025
Ki  Conpound

N" O
H 494.29 495.4{MtHH+ A N H | \ i N 1505 o "N |
0., 429.42 430.5[MrH + A O-N O
84
Exact Ki
Compound ID Structures Mass Obsvd
Mass Rating .
1534
517.53 518.5[M+H]* A
=7\ =N
1535 B”C"r/
o]
H\\ Nt@oYF
N F 530.28 531.4[M+H]* B
0P =0
R
1550 496.11| 497.3[M+HI*| B
1551 510.12| S11.3[M+HI'| A




H NN 1506 t (,~),, o, 415.40 416.4[MH+ A ' N ~N
O-NO H F10 NO 1507 t]aj' 0" Nr-N 394.35
wo2B7agFH + A ONOH NN 1508 H\ ..- N PCEEBS2042001025
430. 4fMtH+ A N O 14, N O H WD 2007/ 084451
PCT/ US2007/ 001025 80 Conpound I D Structures Exact
Mass Qbsvd Ki  Mass Rating OH 1509 0 N 01~ 405. 40

406. 4 MtH + ANt 1'Il ONO H NON
85
Exact Ki
Compound ID Structures Mass Obsvd .
Mass Rating
1552 433.14 434.2 [M+H]" A
1553 446.16 | 447.2 [M+H]' A
1554 o
\ i\ o_ | 457.14| 458.3 [M+H]" A
HN (o]
e
o} /
N
HN o
1555
] o | 501.16 502.3[M+H]" A
\ O
HN o
o H




\ N 1510 H,,._N 415.40 416.5[MtHH+ A. NONO H N
-0 X 1511 O H\\ /~-N 0O 434.40 435.5[MtH + Atc~ OO0 N
WOR000/08445N  HzN 1512 O N 0 419. 39 420. 4[ M+H] + BCT/OB20QY/691025

BC
HzN O N 1513 ~ 419.39 420.4[MH + A O-N 0 WO
2007/ 084451 PCT/ US2007/ 001025 81 Exact Ki  Conpound
ID Structures Mass Cbsvd Mass Rating o O -N 1514 0 a
".-N1 o0~ 434.40 435.5[MtH+ A O-N O H

86
Exact Ki
Compound ID Structures Mass Obsvd
Mass Rating
1556 487.15 488.3[M+H]" A
1557
444.11 445.2[M+H]™ | A
=N
N
1558 W\ O—
¥ N 390.13 391.2 [M+HT* B
ngN 0
H
1559
405.14 406.2[M+H]* A
1560
432.11 433.2[M+H]* A




1515 ""
-N 1516

wWQA2W7/0844883. 41 434. 4 MrH + A N t:

o H\\

}-N ~ 419.39 420.4[M+H + A N O 11 O H

H1\ 434.40 435.5[MtHH+ A. N O 0-4INH ON

2007/ 084451 PCT/ US2007/001025 82 Conpound |ID

O -;4,N O V¥CT/US2007/001025

Structures Exact Mass Cbsvd Ki  Mass Rating o H N
1518 + 459.45 460.5[M+H A O -:4, NOH N', 1519 ,
H\\+ "~ Al 420.41 421. 4 MtH + A
87
Exact Ki
Compound ID Structures : Mass Obsvd .
Mass Rating
1561
392.12 393.2[M+H]* A
o]
HN M NH,
o
1562 502.16 | 503.3[M+H]* A
[e]
\\
R
(o] N o
H
F
1563
394.35 395.2[M+H]" A
1564
455.26 455.3[M+H]* B




NO 0-4NH N-N N 1520 , a\ 430.41 431.4[MH + A
NO-NO FF F NN 1521 483.4 484.4[MH + A NI O4
WOR@7/084450 2007/ 084451 PCT/ US2007/ 001025 83 (eapusavd7/001025
ID Structures Exact Mass Cbsvd Ki Mass Rating HN-N
N 1522 \ 0\ 416.38 417.5[MtH+ A Hr"N N O H HN_N

1523 415.40 416. 4[MtH+ A N O, N O

88
Exact Ki
Compound ID Structures Mass Obsvd )
Mass Rating

1565
446.45 447 2[M+H]* A

1566
\ i‘:©/°\ 459.12 460.3[M+H]" A

N
f_N

1567
408.12 409.2[M+H]* A

1568
445.14 446.2[M+H]* A




H H N 1524 0 H\\,--N 0~1 406.39 407.4 MtH + A N p~N

O H N 1533 0 N-N1 467.47 468.5[MtH + A QIN . T
wWOLMWD2AI7/ 084451 PCT/ US2007/ 001025 84 ConpouPdI/UE2007/001025

Structures Exact Mass bsvd Ki  Mass Rating 1534 "

I N 517.53 518.5[MtH+ A --.N N 1535 Br No OF N" F

530.28 531.4[MtH+ B N OHETf OQO 1550 O 496. 11

497.3 [MPH + B H ~N |

89
Exact . Ki
Compound ID Structures Mass Obsvd
Mass Rating
1569
44213 443.2[M+H]" A
1570 522.12 523.3 [M+H]" A
Cl
OH
N\ P
1571 o
\\ o 426.80 427.2 [M+H]* A
N
oA o
H
B
G,
N)§N
1572 \_/ 493.15 494.3[M+H]* A
HN o
W\ o
R
oAyp=o




ONH O"S-,0 1551 O0510.12 511.3 [MH+ A ¢ ";Z: 2z

01-1 HN 00 WD 2007/ 084451 PCT/ US2007/ 001025 85
waEx@ens#s1 Conpound I D Structures Mass Mass CoB@TUS2007/001025

Rating OH N 1552 N o 433.14 434.2 [MMH+ A HNNN O O

H ,,OH NN 1553 0 446.16 447.2 [MtH+ A .-N O- HN O

N OH HO 11 N NH 1554  457.14 458.3 [M+H + A

HNNN O O

90
Exact Ki
Compound ID Structures Mass Obsvd
Mass Rating
Cl

1573

426.08 427 .2[M+H]" A
1574

506.09 507.3[M+H]" A
1575

433.14 434.2[M+H]* A
1576

499.15 500.3[M+H]" A
1577

513.16 514.3[M+H]" A




OY-N HN O 1555 O-- 501.16 502.3[ MtH + A HN O O-N WD
2007/ 084451 PCT/ US2007/ 001025 86 Exact Ki  Conpound

WO DoFs446t ur es Mass Cbsvd Mass Rating O HNKNHPABES2007/001025
487.15 488.3[MtH + A°. 1-NHN O 00 OO0 HN O 1557 01
444.11 445.2[MtH+ A -NHNt Od -N -N 1558 0O
390.13 391.2 [MH+ B Oz - 4, H Nz 1559 H2ZN O 4
\" N 405.14 406.2[ MtH + A

91

Exact Ki
Compound ID Structures Mass Ohsvd

Mass Rating

1578
406.13 407.1[M+H]" A
1579
406.13 407.0[M+H]" A
[
1580

487.15| 488.3[M+H]* A

In another embodiment, the compounds of Formula (I) are selected
from the group consisting of;




O 1560 432.11 433.2[MtHH+ A HNO H OH WO
2007/ 084451 PCT/ US2007/ 001025 87 Exact Ki  Conpound

WO DoFs446t ur es Mass Cbsvd Mass Rating N -N 158AT/HRN0%/001025
01 N~ 392.12 393.2[MtH+ A°. O-N OH 0 HNX-NH NH2 O
1562 502.16 503.3[MtH+ A O-N H F N 1563 0 394. 35
395.2[ MtHl+ A N bf7 QA o 1564 e N 455.26
455. 3[ MtH + B o~~ 0 WD 2007/ 084451 PCT/ US2007/ 001025

88
92

Compound
iD

Structures

4008

417C

424

447

494

507




Exact Ki  Conmpound ID Structures Mass Cbsvd Mass

Rating OWM 1565 ~I 446.45 447.2[MH + A O N O ~-H
wWoRD0Q0sUS66 1- 459. 12 460. 3[ MtH + A HN O O H PEIDUNR0NT/001025

1567 H2N O 408.12 409.2[MH+ A 0 - - 4N o 1568 o

NHNO N | 445.14 446.2[ MtH + A o' -H WD 2007/ 084451

PCT/ US2007/ 001025 89 Conpound I D Structures Exact

Mass Cbsvd Ki  Mass Rating HN 1569 0 442.13

443.2[MtHH+ A°. ON OH 0 O 1570 \ ) 522.12 523.3

[ MEH + A 93

C
ompound Structures
D
555
554
1003
1256
1009
N e
Bya
1012 N Smpe-
04 R
1253 o
[Beon
ige




NOH C OHt:Cr 0 cc 1571 0 ~ 426.80 427.2 [MtH + A
HL NO- NOHOC ~N 1572 N 493.15 494. 3[ MtH + A H2N O
WOROOR084451 O g WO 2007/ 084451 PCT/ US2007/ 00102ET/USH07/001025
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In another embodiment, the compounds of Formula (I) are selected
from the group consisting of:
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or a pharmaceutically acceptable salt, solvate, or ester thereof.

Specific TACE inhibitory activity (Ki values) of some representative
compounds of the present invention are set forth below.
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As used above, and throughout this disclosure, the following terms,
unless otherwise indicated, shall be understood to have the following
meanings:

"Patient” includes both human and animals.

“Mammal” means humans and other mammalian animals.

"Alkyl" means an aliphatic hydrocarbon group which may be straight or
branched and comprising about 1 to about 20 carbon atoms in the chain.
Preferred alkyl groups contain about 1 to about 12 carbon atoms in the chain.
More preferred alkyl groups contain about 1 to about 6 carbon atoms in the
chain. Branched means that one or more lower alkyl groups such as methyl,
ethyl or propyl, are attached to a linear alkyl chain. "Lower alkyl” means a
group having about 1 to about 6 carbon atoms in the chain which may be
straight or branched. The alkyl group may be substituted by one or more
substituents which may be the same or different, each substituent being
independently selected from the group consisting of halo, alkyl, aryl,
cycloalkyl, cyano, hydroxy, alkoxy, alkyithio, amino, -NH(alkyl),
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-NH(cycloalkyl), -N(alkyl)z, carboxy and —C(QO)O-alkyl. Non-limiting examples
of suitable alkyl groups include methyl, ethyl, n-propyl, isopropyl and t-butyl.

"Alkenyl" means an aliphatic hydrocarbon group containing at least one
carbon-carbon double bond and which may be straight or branched and
comprising about 2 to about 15 carbon atoms in the chain. Preferred alkenyi
groups have about 2 to about 12 carbon atoms in the chain; and more
preferably about 2 to about 6 carbon atoms in the chain. Branched means that
one or more lower alkyl groups such as methyl, ethyl or propyl, are attached
to a linear alkenyl chain. "Lower alkenyl" means about 2 to about 6 carbon
atoms in the chain which may be straight or branched. Non-limiting examples
of suitable alkenyl groups include ethenyl, propenyl, n-butenyl, 3-methylbut-2-
enyl, n-pentenyl, octenyl and decenyl.

"Alkynyl" means an aliphatic hydrocarbon group containing at least one
carbon-carbon triple bond and which may be straight or branched and
comprising about 2 to about 15 carbon atoms in the chain. Preferred alkynyl
groups have about 2 to about 12 carbon atoms in the chain; and more
preferably about 2 to about 4 carbon atoms in the chain. Branched means that
one or more lower alkyl groups such as methyl, ethyl or propyl, are attached
to a linear alkynyl chain. "Lower alkynyl" means about 2 to about 6 carbon
atoms in the chain which may be straight or branched. Non-limiting examples
of suitable 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
different, each substituent being independently selected from the group
consisting of alkyl, aryl and cycloalkyl.

"Aryl" means an aromatic monocyclic or multicyclic ring system
comprising about 6 to about 14 carbon atoms, preferably about 6 to about 10
carbon atoms. The aryl group can be optionally substituted with one or more
"ring system substituents" which may be the same or different, and are as
defined herein. Non-limiting examples of suitable aryl groups include phenyl
and naphthyl.
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"Heteroaryl" means an aromatic monocyclic or multicyclic ring system
comprising about 5 to about 14 ring atoms, preferably about 5 to about 10 ring
atoms, in which one or more of the ring atoms is an element other than
carbon, for example nitrogen, oxygen or sulfur, alone or in combination.
Preferred heteroaryls contain about 5 to about 6 ring atoms. The "heteroaryl”
can be optionally substituted by one or more "ring system substituents” which
may be the 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.
“Heteroaryl” 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), isoxazolyl, isothiazolyl, oxazolyl, thiazolyl, pyrazolyl,
furazanyl, pyrrolyl, pyrazolyl, triazolyl, 1,2,4-thiadiazolyl, pyrazinyl, pyridazinyl,
quinoxalinyl, phthalazinyl, oxindolyl, imidazof1,2-a]pyridinyl, imidazo[2,1-
bjthiazolyl, benzofurazanyi, 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-alkyl- group in which the aryl and
alkyl are as previously described. Preferred aralkyls comprise a lower alkyl
group. Non-limiting examples of suitable aralkyl groups include benzyl, 2-
phenethyl and naphthalenylmethyl. The bond to the parent moiety is through
the alkyl.

"Alkylaryl" means an alkyl-aryl- group in which the alkyl and aryl are as
previously described. Preferred alkylaryls comprise a lower alkyl group. Non-
limiting example of a suitable alkylaryl group is tolyl. The bond to the parent
moiety is through the aryl.
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"Cycloalkyl" means a non-aromatic ‘mono— or multicyclic ring system
comprising about 3 to about 10 carbon atoms, preferably about 5 to about 10
carbon atoms. Preferred cycloalkyl rings contain about 5 to about 7 ring
atoms. The cycloalkyl can be optionally substituted with one or more "ring
system substituents" which may be the same or different, and are as defined
above. Non-limiting examples of suitable monocyclic cycloalkyls include
cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl and the like. Non-limiting
examples of suitable multicyclic cycloalkyls include 1-decalinyl, norbornyi,
adamantyl and the like.

"Cycloalkenyl" means a non-aromatic mono or muiticyclic ring system
comprising about 3 to about 10 carbon atoms, preferably about 5 to about 10
carbon atoms which contains at least one carbon-carbon double bond.
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, cyclohepta-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,
heteroarylalkenyl, heteroarylalkynyl, alkylheteroaryl, hydroxy, hydroxyalkyl,
alkoxy, aryloxy, aralkoxy, acyl, aroyl, halo, nitro, cyano, carboxy,
alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl, alkyisuifonyl, arylsulfonyl,
heteroarylsulfonyl, alkyithio, arylthio, heteroarylthio, aralkyithio,
heteroaralkylthio, cycloalkyl, heterocyclyl, -C(=N-CN)-NH,, -C(=NH)-NH, -
C(=NH)-NH(alkyl), G1G2N-, G1G2N-alkyl-, G1GzNC(O)-, G1G,NSO,- and -
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SO:NG1G2, wherein G4 and G2 can be the same or different and are
independently selected from the group consisting of hydrogen, alkyl, aryl,
cycloatkyl, and aralkyl. “Ring system substituent” may also mean a single
moiety which simultaneously replaces two available hydrogens on two
adjacent carbon atoms (one H on each carbon) on a ring system. Examples of
such moiety are methylene dioxy, ethylenedioxy, -C(CHz).- and the like which
form moieties such as, for example:

S eolh

"Heterocyclyl" means a non-aromatic saturated monocyclic or
multicyclic ring system comprising about 3 to about 10 ring atoms, preferably
about 5 to about 10 ring atoms, in which one or more of the atoms in the ring
system is an element other than carbon, for example nitrogen, oxygen or
sulfur, alone or in combination. There are no adjacent oxygen and/or sulfur
atoms present in the ring system. Preferred heterocyclyls contain about 5 to
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,
thiomorpholinyl, thiazolidinyl, 1,4-dioxanyl, tetrahydrofuranyl,
tetrahydrothiophenyl, lactam, lactone, and the like. “Heterocyclyl” may also
mean a single moiety (e.g., carbonyl) which simultaneously replaces two
available hydrogens on the same carbon atom on a ring system. Example of
such moiety is pyrrolidone:
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-NH(cycl oal kyl ), -N(al kyl)2, carboxy and -C(O O al kyl .
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i ncl ude nethyl, et o g-propyl opropyl and
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alkyl are as previously described. Preferred alkynylalkyls contain a lower

alkynyl and a lower alkyl group. The bond to the parent moiety is through the
alkyl. Non-limiting examples of suitable alkynylalkyl groups include
propargylmethyl.

"Heteroaralkyl" means a heteroaryl-alkyl- group in which the heteroaryl
and alkyl are as previously described. Preferred heteroaralkyls contain a
lower alkyl group. Non-limiting examples of suitable aralkyl groups include
pyridyimethyl, 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
moiety is through the carbonyl. Preferred acyls contain a lower alkyl. Non-
limiting examples of suitable acyl groups include formyl, acetyl and propanoyi.

"Aroyl" means an aryl-C(O)- group in which the aryl group is as
previously described. The bond to the parent moiety is through the carbonyl.
Non-limiting examples of suitable groups include benzoyl and 1- naphthoyl.
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previously described. Non-limiting example of a suitable aralkylthio group is
benzylthio. The bond to the parent moiety is through the sulfur.
"Alkoxycarbonyl" means an alkyl-O-CO- group. Non-limiting examples
of suitable alkoxycarbonyl groups include methoxycarbonyl and
ethoxycarbonyl. The bond to the parent moiety is through the carbonyi.
"Aryloxycarbonyl" means an aryl-O-C(O)- group. Non-limiting examples
of suitable aryloxycarbonyl groups include phenoxycarbonyl and
naphthoxycarbonyl. The bond to the parent moiety is through the carbonyl.
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oxa or thia before the heteroaryl root nane neans
that at |east a nitrogen, oxygen or sulfur atom
respectively, is present as a ring atom A nitrogen
atomof a heteroaryl can be optionally oxidized to
the correspondi ng N-oxide. "Heteroaryl" may also
include a heteroaryl as defilh8d above fused to an aryl
as defined above. Non-limting exanples of suitable
heteroaryls include pyridyl, pyrazinyl, furanyl,
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mo,g@t,grtﬁﬂmgh thel ifforgf.ers to partially saturated
heteroaryl” noieti es such as, for exanple,
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109 C,ycl oa ¥ ans non-aromati ¢ nopno-
mul i °Pi 'ﬂ@a@a'%?ﬁtut?&nm?@ﬂ?} QPB%%hSl@SPBJt%b‘UFh the

spé@ifééfd?@ﬂpéltr@u@l&;al@bﬁﬁﬁﬂé@éy about 5 to about 10
carbon atons. Preferred Cétl oal kyl rings .contain
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Substituents” same or different, and
or aagjragsggpp,@cpombmatlon 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
assumed to have the sufficient number of hydrogen atom(s) to satisfy the
valences.



above. Non-limting exanples of suitable nonocyclic
cycl oal kyl s include cyclopropyl, cyclopentyl,
weyehodaxyl , cycl oheptyl and the Iike. Non-I|i nmP€T/0§2007/001025
exanpl es of suitable nmulticyclic cycloal kyls include
1-decalinyl, norbornyl, adamantyl and the I|ike.
"Cycl oal kenyl " nmeans a non-aromati ¢ nono or
mul ticyclic ring system conprising about 3 to about
10 carbon at ons, preferably about 5 to about 10
carbon atons which contains!¥ |east one carbon-carbon
doubl e bond. Preferred cycl oal kenyl rings contain
about 5 to about 7 ring atons. The cycl oal kenyl can
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system substituents
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as aﬂrm(yeae whgﬂh re&vi;soqmmmw lreailmfmf@m%ﬁwn of the
spé+ ﬁ¥+ %r&@ﬂéﬂts lﬁfﬁé §Héélﬁ@&|amod}ﬁ§er oaryl sul fonyl,

hi o, 3/ het eroaryl thi o, aral kylthio,
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roup CORSIS
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orEbf B BNTAA 5L oy By Sl PR o pery
Sy@ﬁams\m 98 Bt ’azteﬁthe:Ar(b@a Stmpssi(on8etiesnarehirhBicae bersjble
Carners in Br%g es:gn (‘F@@Spijigwarcj 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. Ste“a, “Pro-drugs as Novel Delivery Systems,”
Vol. 14 of the A.C.S. Symposium Series, and in Bioreversible Carriers in Drug



such noi ety are nethyl ene di oxy, ethyl enedi oxy,
-C(CH3)2- and the like which formnoieties such as,
wo oro7es|fple: ~-o0 0 0 )3 -b o0 and "Het er ocycPg1/US2007/001025
means a non-aromati ¢ saturated nonocyclic or
mul ticyclic ring systemconprising about 3 to about 10
ring atons, preferably about 5 to about 10 ring
atons, in which one or nore of the atons in the ring
systemis an el ement ot her than carbon, for exanple
nitrogen, oxygen or sul fur 118l one or in combination.
There are no adj acent oxygen and/or sulfur atons
present in the ring system Preferred heterocyclyls

DeSRN, 2ld) EARAIH B Rechémmkribah iPHarAaustiticAh&ssddation and
aza, oxa or thia before the het erocyclyl root nane
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Cs)alkyl, and the like.

Similarly, if a compound of Formula (l) contains an alcohol functional
group, a prodrug can be formed by the replacement of the hydrogen atom of
the alcohol group with a group such as, for example, (Cq-
Ce)alkanoyloxymethyl, 1-((C;-Cg)alkanoyloxy)ethyl, 1-methyi-1-((C4-
Ce)alkanoyloxy)ethyl, (C4-Ceg)alkoxycarbonyloxymethyl, N-(C4-
Ce)alkoxycarbonylaminomethyl, succinoyl, (C4-Cg)alkanoyl, a-amino(C1-
Cs)alkanyl, arylacyl and a-aminoacyl, or a-aminoacyl-d-aminoacyl, where each
a-aminoacyl group is independently selected from the naturally occurring L-
amino acids, P(O)(OH),, -P(O)(O(C4-Cg)alkyl), or glycosyl (the radical
resulting from the removal of a hydroxy! 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’-



N OCal Hand N OH are consi dered equivalent in

certain enbodi nents of this invention. "Al kynylalkyl"
wore@n®s4n al kynyl -al kyl - group in which the al kRgryk20atiab1025

al kyl are as previously described. Preferred

al kynyl al kyl s contain a |l ower al kynyl and a | ower

al kyl group. The bond to the parent noiety is through

the alkyl. Non-limting exanples of suitable

al kynyl al kyl groups include propargyl nethyl.

"Het eroaral kyl " neans a het ét@aryl -al kyl - group in

whi ch the heteroaryl and alkyl are as previously

descri bed. Preferred het eroaral kyl s contain a | ower
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Celphyyiamine merphelingRiperidips] -yt gr pyrelidinugul. end the like.
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limting exanpl es of suitable acyl groups include
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centtarnongtanrcae tbeﬁbbﬁm will Rercapabie phigolatom rfca;semmpie when
ong T S p REAE Frsp FsB B0 el gt e Htne
crystalljme 6olidir'Qqivate” ehcoimpaissesiboih sgiutiop-prasesand isolatable
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nt H’rg‘ety is through the ether oxygen. "Aryloxy"
Oﬁ‘:é%{ﬁ O group in which the aryl group is as
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surtable aryloxy groups . i nclude phenox

SR AB RO RS 51d RE S SATaRRSoN Of (e Brasans fryention
effé&ﬁ/eefrhﬁhrbrtmg TACE, the production of TNF-a, MMPs, ADAMS or any

combination thereof and thus producing the desired therapeutic, ameliorative,
inhibitory or preventative effect.

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 salis 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 fo 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



oxygen. "Aral kyl oxy" means an aral kyl-O group in
which the aral kyl group is as previously descri bed.

w7845t | ng exanpl es of suitabl e aral kyl oxy BPEDUSE07/001025
i ncl ude benzyl oxy and 1- or 2-naphthal enenet hoxy. The
bond to the parent noiety is through the ether
oxygen. "Al kylthio" neans an al kyl -S- group in which
the al kyl group is as previously described.
Non-limting exanples of suitable al kylthio groups
include nethylthio and ethylthfo. The bond to the
parent noiety is through the sulfur. "Arylthio" means
an aryl-S- group in which the aryl group is as

aqueptaloiey kuits as@ préféﬁedl\lanhbugﬁ bt IRMESsdUseful. Salts of
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a8lalos, FyetsAn St Rinsseohe paphBAIRsHoo RS, Aates,
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tart g (XD dnHenesulippates (alsa lfmwr@a@(t@»y'a%h@nd the
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Hanghaak abPBasnaceutiaal Salfs. Prmoqtreswglectmwasuséqmoz)
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% H%tG@nld mtemt@nwdr ozg@harmacedm:s (1986) 33 201-217;
Anderson et al, The Practice of Medicinal Chemistry (1996), Academic Press,
New York; and in The Orange Book (Food & Drug Administration,
Washington, D.C. on their website). These disclosures are incorporated
herein by reference thereto.

Exemplary basic salts include ammonium salts, alkali metal salts such
as sodium, lithium, and potassium salts, alkaline earth metal salts such as
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
may be quarternized with agents such as lower alkyl halides (e.g. methyl,
ethyl, and butyl chlorides, bromides and iodides), dialkyl sulfates (e.g.
dimethyl, diethyl, and dibutyl sulfates), long chain halides (e.g. decyl, lauryl,
and stearyl chlorides, bromides and iodides), aralkyl halides (e.g. benzyl and
phenethyl! bromides), and others.



designated atomis replaced with a selection fromthe
i ndi cated group, provided that the designated atom s
wonag449al ency under the existing circunmst anP€BEUSR07/001025
not exceeded, and that the substitution results in a
stabl e conpound. Conbi nations of substituents and/ or
vari abl es are perm ssible onIy i f such conbi nations
result in stable conpounds By "stabl e conpound' or
"stable structure” is meant a conpound that is
sufficiently robust to survi¥® isolation to a useful
degree of purity froma reaction m xture, and
formulation into an efficacious therapeutic agent.
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}% s, definition on e%ch occurrence is

centers of the bresent invention can have the S or R configuration as defined
by the IUPAC 1974 Recommendations. The use of the terms "salt", "solvate"
"prodrug” and the like, is intended to equally apply to the salt, solvate and
prodrug of enantiomers, stereoisomers, rotamers, tautomers, positional
isomers, racemates or prodrugs of the inventive compounds.

Polymorphic forms of the compounds of Formula I, 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-a and/or MMP activity.



I ndependent of its definition at every other
occurrence. As used herein, the term"conposition" is
WO niogfglasl t o enconpass a product conpri sing tPET/US2007/001025
specified ingredients in the specified anmounts, as
wel |l as any product which results, directly or
indirectly, from conbination of the specified
ingredients in the specified anmounts. Prodrugs and
sol vates of the conmpounds of the invention are al so
contenpl ated herein. The tett®"prodrug", as enpl oyed
herein, denotes a conpound that is a drug precursor
whi ch, upon admi nistration to a subject, undergoes
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exa e, through drolysis in blood. A discussion of
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Ikan?lgx ethyl having from4 to |§;’;lrbon at ons,
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OA anc? R% rabnokr;ﬂoastlr?g spondyhtls psoriatic arthritis, adult Still’s disease,
ureitis, Wegener's granulomatosis, Behcehe disease, Sjogren’s syndrome,
sarcoidosis, polymyositis, dermatomyositis, multiple sclerosis, sciatica,
complex regional pain syndrome, radiation damage, hyperoxic alveolar injury,
periodontal disease, HIV, non-insulin dependent diabetes mellitus, systemic
lupus erythematosus, glaucoma, sarcoidosis, idiopathic pulmonary fibrosis,
bronchopulmonary dysplasia, retinal disease, scleroderma, osteoporosis,
renal ischemia, myocardial infarction, cerebral stroke, cerebral ischemia,
nephritis, hepatitis, glomerulonephritis, cryptogenic fibrosing aveolitis,
psoriasis, transplant rejection, atopic dermatitis, vasculitis, allergy, seasonal



(al koxycar bonyl oxy) et hyl having from4 to 7 carbon
atons, l-nethyl-1 - (al koxycarbonyl oxy) et hyl havi ng
w0 @040 8 carbon atons, N PCT/US2007/001025
(al koxycar bonyl ) am nonet hyl having from3 to 9 carbon
atonms, 1-(N- (al koxycarbonyl)am no)ethyl having from4
to 10 carbon atons, 3-phthalidyl, 4-crotonol actonyl,
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car banoyl - (G -C2)al kyl, N, Nl (Ci -
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pyrrolidino- or norpholino(C2- C3)al kyl, and the |ike.
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with one.or nore sol vent nol ecul es. This physical
assBLaRethsR aspEEl Jiag invention provides a compound of formuta (1) in

purified form.

In another aspect, the invention provides a method of treating a
condition or disease mediated by TACE, MMPs, TNF-a, 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



varyi ng degrees of ionic and coval ent bondi ng,
i ncl udi ng hydrogen bonding. In certain instances the
waeelwaseasw || be capable of isolation, for exap@l/ESwhEon1025
one or nore solvent nolecules are incorporated in the
crystal lattice of the crystalline solid. "Sol vate"
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i ncl ude ethanol ates, nethanolates, and the |ike.
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disease and colitis, osteo and rheumatcnd arthrltls ankylosing spondylitis,
psoriatic arthritis, adult Still's disease, ureitis, Wegener's granulomatosis,
Behcehe disease, Sjogren’s syndrome, sarcoidosis, polymyositis,
dermatomyositis, multiple sclerosis, sciatica, complex regional pain syndrome,
radiation damage, hyperoxic alveolar injury, periodontal disease, HIV, non-
insulin dependent diabetes mellitus, systemic lupus erythematosus,
glaucoma, sarcoidosis, idiopathic pulmonary fibrosis, bronchopulmonary
dysplasia, retinal disease, scleroderma, osteoporosis, renal ischemia,
myocardial infarction, cerebral stroke, cerebral ischemia, nephritis, hepatitis,

glomerulonephritis, cryptogenic fibrosing aveolitis, psariasis, transplant



oxal at es, phosphates, propionates, salicylates,
succi nates, sulfates, tartarates, thiocyanates,

wao odoaesasul f onates (al so known as tosyl ates, ) BCMU$1967/001025
like. Additionally, acids which are generally
consi dered suitable for the formation of
phar maceutically useful salts from basic
pharmaceuti cal conpounds are di scussed, for exanple,
by P. Stahl et al, Camlle G (eds.) Handbook of
Phar maceutical Salts. Propef22es, Selection and Use.
(2002) Zurich: Wley-VCH S. Berge et al, Journal of
Phar maceuti cal Sciences (1977) 660) 1-19; P. Gould,
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In another aspect, the invention provides a method of treating a

condition or disease associated with psoriasis, comprising: administering to
the subject in need of such treatment a therapeutically effective amount of at
least one compound of formula (l) 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 ankylosing spondylitis, comprising:
administering to the subject in need of such treatment a therapeutically
effective amount of at least one compound of formuia (1) or a pharmaceutically
acceptable salt, solvate, ester or isomer thereof.



the like) of the present conpounds (including those of
the salts, solvates and prodrugs of the conpounds as
wowrdor/osest he salts and sol vates of the prodrugB)T/US®OTIN1025
as those which may exi st due to asymetric carbons on
various substituents, including enantioneric forns
(which may exist even in the absence of asymetric
carbons), rotaneric forns, atropisoners, and
di astereoneric forns, are contenplated within the
scope of this invention, as12are positional isoners
(such as, for exanple, 4-pyridyl and 3-pyridyl).
I ndi vi dual stereoisoners of the compounds of the
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an effective anount of at |east one conpound of
acegpiahle saity solvate, ester or isomer thereof, in combination with a
compound selected from the group consisting of Avonex®, Betaseron,
Copaxone or other compounds indicated for the treatment of muitiple
sclerosis.

Additionally, a compound of the present invention may be co-
administered or used in combination with disease-modifying antirheumatic
drugs (DMARDS) such as methotrexate, azathioprine, leflunomide,
pencillinamine, gold salts, mycophenolate mofetil, cyclophosphamide and
other similar drugs. They may also be co-administered with or used in
combination with non-steroidal anti-inflammatory drugs (NSAIDs) such as
piroxicam, naproxen, indomethacin, ibuprofen and the like; cycloxygenase-2

selective (COX-2) inhibitors such as Vioxx® and Celebrex®;



I n anot her aspect, the invention provides a use of a
conpound of fornula (I) for the manufacture of a
wore@7ossaent to treat di sorders associated w tPCTBEEH)7/001025
aggrecanase, TNF-a, Mws, ADAMs or any conbination
t hereof. The conpounds of Fornula (l) can have
anti-inflanmatory activity and/or imunonodul atory
activity and can be useful in the treatnment of
di seases including but not limted to septic shock,
haenodynam ¢ shock, sepsis4syndrone, post ischaemc
reperfusion injury, malaria, nycobacterial infection,
meni ngitis, psoriasis congestive heart failure,
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condition or disease selected from the group consisting of rheumatoid
arthritis, osteoarthritis, periodontitis, gingivitis, corneal ulceration, solid tumor
growth and tumor invasion by secondary metastases, neovascular glaucoma,
inflammatory bowel disease, multiple sclerosis and psoriasis in a subject,
comprising: administering to the subject in need of such treatment a
therapeutically effective amount of at least one compound of 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



exhi biting TACE, TNF-a, MWPs, ADAMs or any conbi nation
thereof inhibitory activity, including enantioners,
wae@residssonmer s and tautonmers of said conpoundPCHEO007/001025
pharmaceutically acceptable salts, solvates, or esters
of said conmpound, said conpound being selected from
t he conpounds of structures |listed in Table 1001 set
forth above. In another aspect, the invention provides
a pharmaceutical conposition for treating disorders
associ ated wi th TACE, aggret2flase, TNF-a, MW, ADAM
or any conbination thereof in a subject conprising,
adm nistering to the subject in need of such
» 3 . s s u .
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conpound of, .form,a or, a har maceuti cal |
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dyShasie retsd) fideadd) 8cidiy@8ira o steepbARSs, defll ikeHenlia,

treating.a .conditio r di sease E&I& cted from

h
mYGCBIRIRLHATCUON PGP A STEARe. CEEADFSDETT as NERTS: PERattS.

gloPEERISRAsHRtisC eAPIbGE hie TbréSiRE Qiedlitis ¥ dtiEsts, transplant
.al coholi'sm acute phase response, acute infection,
rejgglinn, atgpigrdenmatiliss vaseylitis, allergy, seasonal allergic rhinitis,

- reversible airway obstruction, adult respiratory distress syndrome, asthma,

chronic obstructive puimonary 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 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 antagonists.

In another aspect, the invention provides a method for treating RA
comprising administering a compound of the formula | in combination with



reaction, autoi mune di sease and HV infection in a
subj ect conprising admnistering to the subject in
woeddopfsssuch treatment a therapeutically ef fRBCT/US®07/001025

anount of at |east one conpound of fornula (1) or a
pharmaceutically acceptable salt, solvate, ester, or
i soner thereof. In another aspect, the invention

provi des a nethod of treating a condition or disease
sel ected fromthe group consisting of septic shock,
haenodynam c shock, sepsis $26drone, post ischaemc
reperfusion injury, malaria, mycobacterial infection,
nmeningitis, psoriasis, congestive heart failure,
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i R e A R T
diamhinepropionghount of at | east one conpound of Fornul a

(1) A Bo‘i‘u %%%E%i%}riecc%dtging%er%mmé‘Péél, E)H .)s'gl’ g%l@l’ CaCly,
100 uM ZnCly, 2 % DMSO, 0.04% Methylcellulose, 30 uM SPDL-3, 70 pM
rhTACEc and a test compound. RhTACECc is pre-incubated with the testing
compound for 90 min. at 25 °C. Reaction is started by addition of the
substrate. The fluorescent intensity (excitation at 320 nm, emission at 405
nm) was measured every 45 seconds for 30 min. using a fluorospectrometer
(GEMINI XS, Molecular Devices). Rate of enzymatic reaction is shown as
Units per second. Effect of a test compounrd is shqwn as % of TACE activity
in the absence of the compound.



ester or isomer thereof. In another aspect, the

i nvention provides a nethod of treating a condition
woroodiosasse associ ated with rheunmatoi d art hri t PGT/US2007/001025

conprising: admnistering to the subject in need of

such treatnent a therapeutically effective anount of

at | east one conpound of fornula (1) or a

pharmaceutically acceptable salt, solvate, ester, or

i somer thereof. In another aspect, the invention

provi des a nethod of treatiﬁ& a condition or disease

associated with Crohn's di sease, conpri sing:

adm nistering to the subject in need of such treatnent

a t heeapRarnmacdutical ebinpoisitionsasomiaining thet adtvesingredient may

conmpound of formula ( har ma ti I
beaegfﬁrml@taé&ﬁ‘m%@! Ui for saelrbla, a5 TahiefS: lazbngss, apyjeous
or%rlg Reﬁéﬁﬁ@:td ishBRSIbRVSSWAHER oY grahdRss, @nimsibne, Rard or soft

con tion or disease associated wth
capsu|eSagr gynmrqrrelwrﬁg Cemppsitions/inieyded fof geal Uss; reay be

prggoa%%eé’c rd <‘1-]t-s A PAIESY kAoWvhS E%H?létrl f?fi"tl'\é! neérﬁ@sauvs of

unt o t one compoun formula (1) or a
hmmamau'emh amhpqsmel(t@ pndisushsearopositions may, cerigisy ong or

iRt G188 g b RoAhon b e,
ﬂa&gﬂﬂgl@e@ﬂb vmdldmmm hgénts and ppesetyingtaggnts imprdeyi tagarovide
mni s su 7
praceLcab Georpt S5 RaEble abpifftofs. TU6RI PRI He
actioBnAagredistt ih aidmikturé Ivmmnoa-tpharmmawceuabalw accfeptable
er .or reo

acceptable salt, solv est
et naRRL e d sTeRsTactre of BRfHe:, egEfaqplents
mb{ %e' foY 8Rbirpile AheMi dileents, Richatk ediciune ehiighate, sodium
condi tion or di sease associated wth sci aﬁ_‘e a,
carbRpRies AR TS BROR A8 RO T IAsP AR, agulsting and
d|§|H r"aflﬁétag:'éms Jof Q%lﬁBﬁéﬂdo‘?ms'téfcﬁf Bﬁéfglm/i@ a’B Wkdiag agents,
east ne conpound of fornula (1

fop aaarméeaatar@m gslatie OF Bcanias ang lvbﬂg%hl%?eentseﬁfé?xatmp'e
m'a§ rﬁ Qﬁera‘?é‘l{ Q&B%’r tafPefle tétﬂ@ts‘ A% e Gicoated or

esams treatlnga condition or disease
thaysmay beanbaled bydmep\rre’seql'@glmﬂo delpy disinigosation and

R0 i, U o oot Py Bbke 4 888laiog actor
owdr d lemger peaodo onexaroplef artine delay) materdal such as glyceryl
mPRBLIEEH! CALLET GRIBAARE PadiPbl entflbY8h * Ty by oo be
coated by the technique described in the U.S. Pat. Nos. 4,256,108; 4,166,452;
and 4,265,874 to form osmotic therapeutic tablets for controlled release.

The term pharmaceutical composition is also intended to encompass
both the bulk composition and individual dosage units comprised of more than
one (e.g., two) pharmaceutically active agents such as, for example, a
compound of the present invention and an additional agent selected from the
lists of the additional agents described herein, along with any
pharmaceutically inactive excipients. The bulk composition and each
individual dosage unit can contain fixed amounts of the afore-said "more than
one pharmaceutically active agents". The bulk composition is material that
has not yet been formed into individual dosage units. An illustrative dosage



I n anot her aspect, the invention provides a nmethod of
treating a condition or disease associated with
wW@s@rios4sc arthritis, conprising: adm nisteripPgr/us2opiie102s
subj ect in need of such treatnent a therapeutically
effective anmount of at |east one conmpound of fornmula
(I'), or a pharnmaceutically acceptable salt, solvate,
ester, or isomer thereof. In another aspect, the
i nvention provides a net hodﬁgf treating a condition
or di sease associated with ra®ti pl e sclerosis,
conprising: admnistering to the subject in need of
such treatnent a therapeutically effective anount of

unitlis hAThl @beagenumio such ek thblets)| pill§ 2hd dhe dike. Similarly, the

nefaaraseries sopthop ot dtsing.s panent by Samidsfemia
phaﬁbﬁﬁé@ﬁ’ceﬁ rcﬁmﬁd%%cﬂ{ StitheCoeBkAt invenfibn Ay alsoxintended to

aseron Copaxone or_ ot her conpounds indicated for

encompassdherdmipistialipnigfitas aferecvaidiaulk sgmpdsiieg 99
.mgepr']a%pgg e bhfs Present invention nmay be co-
| ST er

Y0 "used i n conbination with .
di sdmsmulaiibris/fongraliise maynise be presgotacRmRBE) gslatin
t hot I
oo R i oA GREORT o sl e, o

exartmlepémammnadmrmel, czgt:ﬂmm pbosphate airkapdin, Oh @ysqugelatm
t
oo B 160 A g b P
foﬁéﬁé?ﬁ{% ?éanﬁ@@ul; ﬁquldwmogohm lorhe: haci n, i buprofen
an Se- sel ectLve
T Ao SR SRR ik o BB B fkure win
ex%%éﬁ@%ﬁébl&ﬂ/th@w&?ﬂ@@&i}é@f atousTsuspenpianess sSwes

such as steroids, cyclosporin, Tacrolims, rapamycin

exgiientsare; suspepiGaseals. fESxEaRensediiMn, s ( BRVG)
cﬁﬂﬁy@a@%uﬁids@ metﬁweﬂalé%r h}(dﬂdxgﬁrcﬂﬁlm@ﬂﬁvlsdeﬂulose

anti - CD2 esion nol ecul es
soammtaigwameaolm\nlylommcpimﬂa oum tragRaaRinARG SHI ACAEH:

ool T 45818 e STRrbIpERLAAf ppbdgiaid, o
examplpt mcnam ayoondepsativabreunta of ancalisylaee axigg with fatty
s dbb eRamPAPBY RSBl Srcefatel BRBOAGU EMPpRIucte of
ethplenkeoxide avith Iohgtodvain atiphatiss algoholss fobexamplen with an
AP SRblch: E PiGhlar BRP0RRL oL ALY Suice
witle pafiidl estersderived from fatty acids and a hexitol such as
polyoxyethylene sorbitol monooleate, or condensation products of ethylene
oxide with partial esters derived from fatty acids and hexitol anhydrides, for
example, polyethylene sorbitan monooleate. The aqueous suspensions may
also contain one or more preservatives, for example, ethyl or n-propyl, p-
hydroxybenzoate, one or more coloring agents, one or more flavoring agents,
and one or more sweetening agents, such as sucrose, saccharin or
aspartame.

Oily suspensions may be formulated by suspending the active
ingredient in a vegetable oil, for example, arachis olil, olive oil, sesame oil or
coconut oil, or in mineral oil such as liquid paraffin. The oily suspensions may



Caritin(r), Cdarinex(r), Alegra(r), or Zyrtec(r). In
anot her aspect, the invention provides a nethod of

wWo e@anssagr a condition or disease nedi ated by AGIZES2007/001025
MWPs, TNF-a, aggrecanase, or any conbination thereof
in a subject conprising: admnistering to the subject
in need of such treatnent a therapeutically effective
anmount of at |east one conmpound of forrmula (I) or a
pharmaceutically acceptable salt, solvate or isoner
thereof in conmbination wthi29therapeutically
effective anount of at |east'one nedi canent sel ected
fromthe group consisting of di sease nodi fyi ng

corﬁﬁﬁ % Wg?émhé%f e %Qgﬁi%g)?és i mmunios u’gﬁé es Slpv%rscetyl

alcohaoil @Neatemmg; pgeats suah as (Hntsse( 88t\fb)th abdve, and flavoring

aasrly ey Boe Rt baRi e st ABL RIS Plsepraiof, 3k o

compasitibhs may bdipreservedddethecadditiomof ae gitPoridant such as
cggslstlng of rheumatoid arthritis, osteoarthritis,
'tItIS gingivitis, corneal ulceration, solid

t UNDIsped&iBkS PodlErs HARGramyiBsistitable ff HREEAENIoN of an
nmet ast ases, neovascul ar gl aucoma, inflammuatory bowel

aqUAAUSZUSPERTFN Y éhe @dgjtiss) of \aﬁtﬁr;pgewpsghg golivg ingredient in
adrhbRiIROith aC&B'Féfs‘?h@ Br V@Qm%w n3BARL, IsBigp &ﬁ?hgﬁ%% difd ohé or

need of such treathent a rapeutlca ctive
moggrpieRervativas. | Suiablerdispensingagwettimmagents gnd swspending

§
agelmsigrfég? %&%]gl;;g@,% hybr? corrbéaf}gzﬁed yzﬁlevhvln?ﬁgg\é?)hgﬁapeu |'°nﬁﬂl y
exaipients, ieve., sweetenio, avoring and coloringdagemis nmayehlsa thed
preggggwthe group consi sting of DMARDS, NSAIDs, COX-2 WO
/ 084451 PCT/ US2007/ 001025 125 inhibitors, COX-1

i nhThe mmmabenﬂoaimmppwabnssf tHeRMvention may also be in the

antd -1 nf L ammat or ant |sts
for i PR AR PSSRy T B hasti hES e Rofisstfte oil .
olivier gibbr as}acﬁus ook & ?fﬁnetﬁl oil| ég@ﬁlﬁmﬂa Eﬁ@éﬁig drr rﬁmtulubﬁ of kthese.

gr.Qup _con st| sepiic 0 aenodynam ¢ ocC
suffile et d5RURG Ao K51 be maHAly 1assUrIR PURSP ARG, ©-6.,
soymé@ﬁs decitMb Oéﬁ@ legtdrelori pHrast étBrs dBNSWirbhPfatty acids and

SIS congestive heart failure, fibrotic

heﬁﬁOi apbydrides, ﬁgfe‘?(ampé@ ayarogan mn%ﬂea'@aﬁ@ér@@@@ﬁaa@n
pro@UtRSMe sald pRlriall SEIRIZORTR eﬂ#ﬂéﬁé %‘ildé"\éoé PB@,’oxyethylene

angi ogenesi s, aut oi mune di seases, skin inflammatory
Soralta@a%%ooleﬁﬁ ahhaesyisigsRdnay ialsngentain sweatening BAds
f|a\}$r§@8§§erﬁ§d colitis, osteo and rheumatoid arthritis,

an él 0si ng spondylitis,
yrups and elixirs may be formulated with sweetening agents, for

example, glycerol, propylene glycol, sorbitol or sucrose. Such formulations
may also contain a demulcent, a preservative and flavoring and coloring
agents.

The pharmaceutical compositions may be in the form of a sterile
injectable aqueous or oleégenous suspension. This suspension may be
formulated according to the known art using those suitable dispersing or
wetting agents and suspending agents which have been mentioned above.
The sterile injectable preparation may also be a sterile injectable solution or
suspension in a non-toxic parenterally-acceptable diluent or solvent, e.g., as a



psoriatic arthritis, adult Still's disease, ureitis,

Wegener's granul omatosi s, Behcehe di sease, Sjogren's
w@ndoeel sarcoi dosis, polynyositis, dernat oPgDES1005001025

mul tiple sclerosis, sciatica, conplex regional pain

syndrone, radiation damage, hyperoxic al veol ar

injury, periodontal disease, H'V, non- insulin

dependent di abetes nellitus, system c | upus

eryt hemat osus, gl aucomm, sarcoidosis, idiopathic

pul monary fibrosis, bronchop3®nonary dyspl asi a,

retinal disease, scieroderma, osteoporosis, rena

i schem a, nyocardial infarction, cerebral stroke,
solﬁﬁéﬁ‘m A3 bagfHuisl. RRRUHG theSac leWehicles and solvents that

gl onerulonephritis, cryptogenic fibrosing aveolTltis,
mayde eawileyed arenwptern Ringerjsesalution aaddpotonitesoditin cklpride

v ULitic.. al : . St
ol 1 pigicP, s npaRRR R BhEh il kPhldypy as o
soldéesst oresisspanding mesdiast. Hrar, thiscpurpoise arystitandtfixed oil may be

| nonar i sease (.COPD) and,bronchitis i . subj.ect |,
em Bl BN RE find SRRt e Bl fieac I Rl PR acias
suchua$ olgie aicit:fiid asetihgn@fpmﬂéreﬁdlzhbfﬁjég@bie@ amount of
at |least onge c qund of For a (I or a .
o aCRRTRa e o R Bretar, mavlre beumiiseres indhedorm of
suppoierickTer Rsttal AdmirRstRatit 6OtheVdrub. AR ebmipBYitions!dan be
ef fective anount of at |east one nedi canent sel ected

prepased PN the-dng with agsuitabinmppdrritating pycipismt.which is

solidné &hﬁr%@,teﬁgérétdrég bt iQuid at tHE YOS RhESSYeSand will
BRMs, anti-inflammatory agents and Hl antagonists. In
theggfore melbispibetrectyia to iolease dhe sireg. Saishanatariadsiarecocoa
' lesid1d adm ni stering a conpound of
buﬁ?@o?ﬁb@%ﬁ%@yﬁﬁ]nati on with WO 2007/ 084451
PCTF ositgiqal 0D 2Ecans sointmpotsa jelies, et wtibris omsuspensions,

| _ et _> i nhibi t
otop, SRaIRREPH ¥ cdiipBUnds SN HERH 4t shyfloved. (For purposes
of thig applis@atipn, topicaimppiication sbal iimeluﬁe mouthmgesmﬁegwgles.)
I n: ' q., R t ; . .
ot TRE RIS tRIAL Bréseht el S5 BRiadffinterest inghe
intrBB&sall fvmgrma hxbpiﬁal uSs o?thiefblelimRaAm?mfvehmm@t P ) Wirdda
| ndi cate or the reat.nmen . n a er aspec
trag HETER) SAie U EAINESE TaTie R TanPPFTA Ik RBIGHAS Il known
to thoke P Drdinapyekill $n tige acNi TY Bé &idnidistec@TAAHBdo/h df 2e
a, conmpound sel ected

f or mul ) in onbi nhation with a [ |
tran i SV B TREY 415 HBSE9S BOHRRIAION Vel SeanaRe. be
corfivRideTatiyr tAhh ehtepMitRshtilfoughdiut Biedoéage F§imen.
treatnment. of nultiple sclerosis.
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



TACE activity is determ ned by a kinetic assay
nmeasuring the rate of increase in fluorescent
WO nioensdissy generated by TACE catal yzed cl eavageCDiUSEN7/001025
internally quenched peptide substrate (SPDL-3). The
purified catalytic domain of reconbinant human TACE
(rhTACEc, Residue 215 to 477 with two nutation (S266A
and N4520Q and a 6xHis tail) is used in the assay. It
is purified fromthe baculovirus/H 5 cells expression
systemusing affinity chronﬁ‘bgraphy. The substrate
SPDL-3 is an internally quenched peptide
( MCA- Pro- Leu- Al a-d n- Al a- Val - Ar g- Ser - Ser - Ser - Dpa- Arg- N
arridunt of the driug regeiredito praesmty Eduﬁtdb,narfrést @fmvréh&'@the |
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prebREeR bR Hahhliol o1 471000 md 5 3 Mbre eserBly
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t ' i,on, i.s. wn as _Units..nper
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swretoepaie pdshiaa: o e dsaas louRetatiedt i B thiRtaciorAn
effgdtive HABGHE 65thedrug)ik Wr8indkinESupplicd at® AB8&HE IR of from

i ntended for oral use rra%g{bk%%fore ared according_to
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abet RPPR Mekedn about bediewrighiPstdave bhe range is
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contain one or nore agents sél ect fromthe gr
consPgvanigaepusiie the ﬁpﬁ\ge agent of therprgsent inyeatjenmaay be
aor
adRirikichen B8 Mrtui6 MAID el ¥r e RHATNSIY doSidiPndybe
agyinistesed sndividensl deses ehtwn.thréreor fasrritimee daily.edi ent

nccopa ot bfabuleTnb Rk mARE FRGA bERicieq puth the carrier
matieriglate oredusge sinpleedesagifaren wilbvaryedepending upon the host
treated and the particular mode of administration.

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

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



may be for exanple, inert diluents, such as cal cium
carbonate, sodium carbonate, |actose, calcium
webespkatse or sodi um phosphate; granul ati ng aneiCT/US2007/001025
di sintegrating agents, for exanple, corn starch, or
alginic acid; binding agents, for exanple starch,
gelatin or acacia, and lubricating agents, for exanple
magnesi um stearate, stearic acid or talc. The tablets
may be uncoated or they may be coated by known
techni ques to delay disintedBation and absorption in
the gastrointestinal tract and thereby provide a
sustai ned action over a |longer period. For exanple, a
tinme delay materi al suchgﬁwpkggfryl nonost earate or
gl yceryl distearate may ed. They may al so be
Thedaliewlingyabbreviatiohsinay beédised ibdheiprocédungsandachemes:
s. 4,256 a4, 166, 452; and 4, 265,874 to form
Af%@nntic ?ﬁ%&%ﬁgUéic tablets for controlled rel ease. "
AcOre ter mAdeticregd@ut i cal conposition is also intended
to enconﬂ$ss both the bul k conposition and i ndivi dua
Algosage uAt9UEMSnprised of more than one (e.g., two)
Bahar maceugiButbXyedrborgl agents such as, for exanple, a
conpound of the present invention and an additi ona
B t selBRELnh @& he lists of the additional

C agents defggrébsediqusi n, along with any
har maceut i cal I%/ i nactive excipients. The bul k

osi t iBgNzhehleseiemMateli vi dual dosage unit can
DEIPntai n f1',5@3%#?{:/]6&55&,(8()%@5—9[&@a' d "more than

one pharnaceutica e agents". The bul k
DGMnposi t iRighlosomethanesl that has not yet been forned

LA O 1 ndigyi l4S. An illustrative dosage
DEAD 2007 %&M%@Q&%@%’%ﬂ%m% 128 unit is an oral
(DHapageAlni tHydrohuiasne dd-phthalazinediybhdibtihdre |1 ke.

Lmlarly,.. t L.N-de i, hed nethod of treating a
DI tient @'Sgg’ﬁ?#@%@'f’ﬁ&c’é&%ﬁar maceuti cal conposition
DIPEA he prikpropylethylaming s al so i ntended to

conpas .adm ni stration of the afore-said bul k
D'@gnposi tﬁ‘bﬁng‘me YIRESIPANI® dosage units. Formul ations
DMAP oral 4ipmmeBylamiibdigidiiesent ed as hard gelatin

psul es wherein tBe active ingredients is mxed with

C V
D“ﬁ'% i nert [XB16tROXYSINBRE, for exanple, cal cium

DMREr bonat @in@h?ﬂfm&hmhate or kaolin, or a soft
[ es where in the active ingredient is

elatin capsu ere i C
D'\aﬂe'ed wi th3Rimathyr3.450.6rtetrabyd ier2(1 aovrenigifane peanut

DMSO |1 dphithdtpvddifoxide ol i ve oil. Agqueous suspensions
contain the active material in adm xture with

DCI 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
El Electron ionization
Eq Equivalents
EtOAc Ethyl acetate
EtOH Ethanol
g grams
h hours
hr hours

H proton



exci pients suitable for the manufacture of aqueous
suspensi ons. Such excipients are suspendi ng agents,
wo o00783a8pl e, sodi um car boxymnet hyl cel | ul ose, PCT/US2007/001025
nmet hyl cel | ul ose, hydroxypropyl net hyl - cel | ul ose,
sodi um al gi nate, pol yvinyl-pyrrolidone, gumtragacanth
and gum acaci a; dispersing or wetting agents nay be a
natural |l y-occurring phosphatide, for exanple,
| ecithin, or condensation products of an al kyl ene
oxide with fatty acids, fon38xanple pol yoxyethyl ene
stearate, or condensation products of ethylene oxide
with long chain aliphatic alcohols, for exanple,
t adec | gne- I . i0 ts
HAE?‘P et hyl ﬁf&%XﬁJ@eﬁéﬁéﬁ&gﬁ#?é&ae%%s' erl'i1\7g|21l9¥dr}ﬂllrinﬁ‘
fatty acihdxaflodraphosphate such as pol yoxyet hyl ene
HesO! bi t ol hm)nool eate, or condensation products of
€&t hyl ene "RYEE with partial esters derived fromfatty
HGETi ds ﬁnfl-hlqufd@geﬂﬁbtthb@f, for Tﬁxanpl e,
ol yet hyl ene sorbitan nonpol eat e. e aqueous
Hpi&pensi SHEhRIessyfiediauid fhEamatagsarhy nor e
LAPf eser vailiighfism di@mirirAydeideet hyl or n-propyl, p-
hydr oxybenzoate, one or ‘nore col ori ng agents, one or
LDAor e f1 akdihiviy diisertapylamide one or nore sweet eni ng
M agents, SWsRras sucrose, saccharin or aspartanme. Oly
suspensi ons nmay be fornul ated by suspending the active
mmalyr edi emnilimolar veget abl e oil, for exanple, arachis
i olivy ' ' =oconut oil, or in
m(FonHr%ér al o fgs-}&g@gégﬁ%%’%hzggraa in. The oily
Mesuspensi dvisthyhy WO 2007/ 084451 PCT/ US2007/ 001025 129
tain ' i ng agent, for exanple, beeswax, hard
Megg'paffi n%éeqééﬁ'@fg al cohol . Sweet eni ng agents such as
Me®bHse setMéthanol above, and fl avoring agents may be
.added to'@r o¥i de a pal atabl e oral preparation. These
MR omposi t i SRy be preserved by the addition of an
mgant i - oxi daMigrakh as ascorbic acid. Dispersible
powder s d granul es suitable for preparation of an
M"ézueous ﬂ%%%’h%rit%n by the addition of water provide
mit he acti wailliier edient in adm xture with a di spersing
or _wetting agent, suspendi ng agent and one or nore
MR)i@ser vatiViodim Bressed-iguid fehmgtograntdt t i ng agent s

NMRT_SUSPaRdkiBdr NAGRRLE FErRrREP! | fied by those

al ready nentioned “above. Additional excipients, e.g.,
MSweet eni fgass SpestroReeRMd col ori ng agents, may al so be

NBS N-Bromosuccinimide

NMM N-Methylmorpholine

NMP 1-methyl-2-pyrrolidone

ON Overnight

PCC Pyridinium Chlorochromate

PTLC Preparative thin layer chromatography

PyBrOP Bromo-tris-pyrrolidino-phosphonium hexafluorophosphate
Pyr Pyridine

RT Room temperature

sgc Silica gel 60 chromatography

tBOC tert-Butoxycarbonyl



present. The pharmaceutical conpositions of the

invention may also be in the formof an oil-in-water
wepuwresan The oily phase may be a veget abl e oP€T/US2097/001025
olive oil or arachis oil, or a mneral oil, e.qg.,

liquid paraffin or m xtures of these. Suitable
emul si fying agents nmay be naturally-occurring
phosphati des, e.g., soy beans, lecithin, and esters
or partial esters derived fr fatty acids and
hexi t ol anhydrides, for exan:g sor bi tan nonool eat e,
and condensation products of the said partial esters
wi th et hylene oxide, e.g., polyoxyethylene sorbitan
TABEoo| eat #NFralphencomviartisg eagymleso cont ai n sweet eni ng
d flaveLi ts. Syrups and elixirs may be
T ’gr mul at eghﬁlﬂgﬂg I eteni ng agents, for exanple,
TiAycer ol , Tpflopsdasaticgcitol , sorbitol or sucrose. Such

f.armul ati gn al so contain a denul cent, a
T'E!Feser'vat ?9& Q%yqu'ﬁbrl ng and coloring agents. The
Tibar naceuq'hﬁalay@g&nﬂﬁhgtdya§ IRRY be in the formof a

sterile injectable aqueous or ol eagenous suspension.
Thi's suspension may be fornulated according to the

EXdfple 3bbAUSi ng those suitable dispersing or wetting
agents and suspendi ng agents whi ch have been mentioned

above. The sterile injectable preparation my al so be
a sterile inject@able solution op suspension in a
non-t oxi c par V@m&ptﬁbngmewwor sol vent,
e.g., as a WO 2Q 84451 PCT/ U /001025 130

soI ution in 1, 3-bd&fane diol. AnmonY the accept abl e

vehi clog;,g, and sol vgnts that ~may be oyRd, .are watgr, .
M‘; TSSOl | on%@’ °§°o§_ot}a.| 4 w*ﬁﬁlﬁﬁ r~%©/w
. - Br
sol ution. In addition, Sterl|‘672($lxgod oils are
coffentional |y enpl®Byed as a sol véfit or suspending s
medi um For this purpose any bland fixed oil may be
) I_ oyed including synthetic nono- or diglycerides. In
"tion, fatty acids such as oleic acid find use in

cmhponhcpmolt(lz@rocg smmcmhbss tnrﬁ@m&qy&%r@ (ﬁé%s mL, 97.93

i nvention adm ni stered i'n the

mm?BpS’&(@BPﬁ)@L P & ée%%mfaaﬂa dioxangt (36 mf-),twetem(ﬁg mL), and
ce§hﬁn CAYBORAld f?@s Cganlé@mrﬁéﬁﬁﬁér%dsﬁ’r)‘ed“&'ﬂ@ di(Jri‘ﬁc)ﬁ”bl:i\gh) under

a suitable non-irritating exclpient
"'@%@ﬁ”i‘j fof 16 haurs: Wiergaalingu thes selid Wa&qmrdomd biydfiltration. The

solRidralvals eHirdted aéemi dp’hhﬁe%tﬂgeégﬁga?{ &1 CSAJ:/ﬂeé( 383) to give

rectumto rel ease th eriars are
301 (12.1 g, 80%).

Part B:

Compound 301 (4.4 g, 24.2 mmol) was dissolved in carbon tetrachloride (80
mL) and N-bromosuccinimide (4.48 g, 24.2 mmol) and benzoyl peroxide (276
mg, 1.13 mmol) were added. The reaction mixture was stirred at reflux for 3
hours and then solids were filtered and washed with ether. The combined
organic layers were washed with water, dried over sodium sulfate, and
concentrated to provide the desired product 302 (6.1 g, 98%).

Part C:



butter and pol yet hyl ene gl ycols. For topical use,
creans, ointnents, jellies, solutions or suspensions,
we@e@r/o8aont ai ni ng t he conpounds of the inventiPCI/ES®07/001025
enpl oyed. (For purposes of this application, topical
application shall include nouthwashes and gargles.)
The conpounds for the present invention can be
adm nistered in the intranasal formvia topical use
of suitable i-ntranasal vehicles, or via transderna
routes, using those forns oft36ransdermal skin patches
well known to those of ordinary skill in the art. To
be adnministered in the formof a transdernal delivery

i Y B2 LT 80T RGLIR Bbl I SHH e W

out
1 5@&&[})} arepistimad inCanpealedspreisstites fbsbs@hﬁgl v eoneroight. The

refSHart raRte 858 HEHER A Iné PN WabreBreY fer reduced

rélyssur@gembeﬁbsna@@ aivad|suspehded Nnxéthybsacetataoimetétyrah dor 30

migules s Toe gy Sherc pop Isetied Jadgethiidhforize. The

;ylén?e' BAICHAR WRBPAYSRE Qfitit Weater, eéﬁéd dv@vesﬁdm sglfate, and
ected 1 n accordance with a va act

coment:ambtq piswidesiherdesired piogiict 39§>&¥§rﬁjgrr§-6?/ al
condition of the patient; the severity of the
condition to be treated; the route of adm nistration;

Parh®:renal and hepati c function of the patient; and

c%:ﬂSoBﬂ tﬂdﬂg’i‘é BRI ?hwse&%gﬁﬁeh%%ng?MﬁLféﬁ@ DMPU

erln ary Sski can rea
(40ehk).nBodiem d-lmtemdel(beﬁ& gm@ﬂﬁemmmwm atied opd agitred for 5

PCT/ 7/0 nt r r
h%"rgvéﬁﬁ% %gs%aéﬁﬁéj(sw r e@er se ﬂéﬁ%or ?g%gs@% se and
strhfe‘d oyeehightn. TRt nrewltloprwassqoancmechommsatgrated ammonium

criieide aey st il End opidle; e ESBAE ket Rciatg tavers

wérlewibisnelli with afatbehebririelodsed v¥er abdiurh \suifate amgiet:oncentrated.
sites. This invoIv S a . consj

. . derati o t he
Pufifigationy Py oFPIUBK L FOTRIRArRRY G Ot 29% o*“f’fnés'f agetpig/exanes)
af%r@&&ﬁﬁ@'cﬁésur@@%ﬁéd@ét36143(239@3@7%) of Formula | useful

he net hod the present invention range from
O 01 to 1000 rrg per day. Morre preferably, dosages
e from0.1 to 1000 nyg/day. Most preferably,
P%‘("Eg

osages ran% fromO0.1 to 500 ng/daP/. For or

Campiotingt 304 (288 nege Sdnipeagh wassdigse VeEr'@f’é’PHBﬂ?"e chloride (5

m%%ébdcﬁﬁléé‘lr{ bR uf,é’BB’crﬁf BF&QB@&ﬁeﬁ?fﬁlﬁh&'(ﬁ% AL0%.6@ mmol) was
I grans e active 1 ngredient

aquad doapwise\argl stired in#)e icelbath for 30 minytes follpwed by 2 hours
atlgogm ]tgm%erature. The reaction mixture was concentrated and re-
dissolved in methylene chloride (2 mL). Hexanes (8 mL) was added and the

solids were filtered to provide the desired product 305 (218 mg, 83%).

Example 300B



25.0, 50.0, 100 and 500 mlligranms of the active
ingredient for the synptomatic adjustnment of the
welowagesn the patient to be treated. An ef f eRCT/US2007/001025
amount of the drug is ordinarily supplied at a dosage
| evel of from about 0.0002 ng/kg to about 50 ng/kg of
body wei ght per day. The range is nore particularly
from about 0.001 ng/kg to 1 ng/kg of body wei ght per
day. Advantageously, the actt%§ agent of the present
i nvention may be adm nister in a single daily dose,
or the total daily dosage may be adm nistered in
di vi dend doses of two, three or four time daily. The
anount of active ingredient t haf™* may be combined with

the fcaplher w erials to prodd e single dosag®#s{orm o
Om) vaﬁy»depe )i’]% upSH>tht i t_r_eai‘fliﬁ:i_a.ndmg%(\
partl cul ar rmode 9of " adni ni st r atd ghrowd t i ””
und€r st ood, how&ver, that the gpecifi o@- level®

any parti cul ar patient wll depend upes a variety 3®f
factors including the age, body weight, general
heal th, sex, diet, time of m ni stration, route (
adm ni station, rate of excedtion, drug conbi nat i

hes @ ot tfer® part N\gul arlldi seaserander gy ng
oy e~
AR

X

t her apy. STheomorpounds of t HE®y
produced by processes known teoﬁme skilled ine
art and as ¥hown in the followi ng reaction schemes and
in the preparations and exanpl es ¥escri bed bel ow. WO?*?
Paxv@z/ 084451 PCT/ USZOO?/ 001025 132 EXAMPLES The

be us t he ocedur.es
Cofiroli ot WBS kPRI Tt ¥ofipoli pde oo B8Ry e found
mﬂfﬂﬂ&ahﬁlroﬁ@@?ﬁeeﬂ, 863®6/car bonyl BOC20 BOC Anhydri de
C degrees Celsius CBZCl Benzyl chl oroformte DBU
1, 8- Di azabi cycl o[ 5. 4. 0] undec- 7-ene DCM
Pam &1l or onet hane DEAD Di et hyl azodi car boxyl at e

Compound 308 was prepared from compound 307 using the procedure found
in J. Med. Chem. 1981, 24, 16-20. HPLC-MS tg = 1.839 min (ELSD); mass
calculated for formula C1oH1/NO4Si 243.09, observed LCMS m/z 244.1 (M+H).

Part C:

Diisopropylamine (0.80 mL, 5.8 mmol) and HMPA (2.3 mL) were dissolved in
THF (10 mL) and cooled to -78 °C. A solution of n-BuLi (2.5 M, 20 mL, 5
mmol) was added to the reaction dropwise and stirred for 20 minutes.
Compound 308 (425 mg, 1.66 mmol) was dissolved in THF (5 mL) and added
dropwise. After 20 minutes, compound 305 (470 mg, 1.83 mmol) in THF (10
mL) was added dropwise and the reaction was stirred for 2 hours at the same
temperature. 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 combined organic layers were washed
with water, brine, dried over sodium sulfate, and concentrated. Purification by
column chromatography (SiOz, 33% ethyl acetate/hexanes to 50% ethyl
acetate/hexanes) afforded the desired product 309 (0‘.360 a, 52%). HPLC-MS



(DHQ 2PHAL Hydroqui ni ne 1, 4-pht hal azi nedi yl di et her
DI AD Di i sopropyl azodi car boxyl ate DI PEA
woedgopropyl et hyl ami ne DMA N, N- Di et hyl acet anm BET/USiBR001025
4- Di met hyl am nopyri di ne DME Di net hoxyet hane DM
Di et hyl f or mam de DVPU
1,3-Dinethyl-3,4,5 6-tetrahydro-2(1 h)-pyrimdinone
DMSO Di net hyl sul f oxi de EDCI _
1- ( 3- Di net hyl am nopr opyl ) - B-g{ﬁ?yl carbodi i m de
hydrochl oride El Electron i zation Eq Equival ents
Et OAc Ethyl acetate EtOH Ethanol g grans h hours hr
hours 1H proton WO 2007/084451 PCT/ US2007/ 001025 133
trHATILB04 min (UVass nm); mass calculated for formula CooH26N206Si 418.15,

AR ez e DD

1- Hydr oxybenzotriazole HPLC High pressure liquid
c\qr mat ography  LAH Lit hi um al umi num hydride LDA
P? tE?ri um dii sopropylam de M Ml ar mol mlinolar nCPBA

CoRipdusd mwm@&g,@zgirﬁm@sw Was MssMRIdY in MBFEN5 mL) and cooled
Acetonjtrile MOH Mt hanol ]

to 0°C. Tetrabutylammonium fluoride (1 M in THF, 0.3 mL, 0.3 mmol) was

added dropwise and the reaction was stirred for 1 hour at room 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 310 (70 mg, 88%).

The product was used without purification.

Part E:

Compound 310 (627 mg, 1.87 mmol) was combined with 3-iodopyridine (561
mg, 2.8 mmol), Pd(dppf)Cl; (76 mg, 0.093 mmol), X-PHOS (88 mg, 0.186
mmol), piperidine (321 mg, 3.74 mmol) in acetonitrile (20 mL) and stirred
overnight at 80 °C. The reaction mixture was cooled to room temperature and
concentrated. Purification by column chromatography (SiO, ethyl acetate to
2% methanol/ethyl acetate) afforded the desired product 311 (0.630 g, 80%).
HPLC-MS tr = 1.389 min (UV2s4 nm); mass calculated for formula CazH21N3Og
423.14, observed LCMS m/z 424.1 (M+H).

Part F:

Compound 311 (60 mg, 0.14 mmol) was dissolved in 7 M ammonia in
methanol solution (5 mL) and stirred in a sealed pressure tube at 90 °C
overnight. The reaction mixture was cooled to room temperature and
concentrated. Trituration with ethyl acetate provided the desired product 312
(49.5 mg, 93%). HPLC-MS tgr = 1.086 min (UVas4 nm); mass calculated for
formula CyoH1gN4O4 376.11, observed LCMS m/z 377.0 (M+H).

Example 300C



mn Mnutes ng MIIligrams MHZ Megahertz nL
MIliliter MPLC Medi um Pressure Liquid Chromatography
wOobRM7bBasear Magneti c Resonance M5 Mass Spect r BGDUS2007/001025
NBS N- Bronosucci ni m de NV N Met hyl nor phol i ne NWP
1-nmet hyl - 2-pyrroli done ON Overni ght PCC Pyridinium
Chl orochromate PTLC Preparative thin | ayer
chr omat ogr aphy PyBr OP
Brono-tris-pyrrolidino-phosphoni um hexafi uor ophosphat e
Pyr Pyridine RT Roomtenper&d8re sgc Silica gel 60
chromat ography tBOC tert-But oxycarbonyl WD
2007/ 084451 PCT/ US2007/ 001025 134 TACE TNF- al pha
converting enzyme TEA Triethylam ne TFA
Trifl uoroaceti id THE Tetrahydrofuran TLC Thig
| ayer chromato hy Exa e 300A M Owe Part A \
Owe Part B Br 0 301 OM )\, Ow Pert C
o\F?\rtDO(]VlePar E O\ Ow 02 3 04
M
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o NH PatA Mo NH PartB Me %/OM" PartC W N»\:©/0Me
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Part A:
Compound 313 was prepared using the procedure found in J. Org. Chem.
1990, 55, 4657-4663.

Part B:
Compound 314 was prepared using a procedure found in Part C of Example
300B.

Part C:

Compound 314 (100 mg, 0.23 mmol) was dissolved in 7 M ammonia in
methano! solution (5 mL) and stirred in a sealed pressure tube at 90°C
overnight. The reaction mixture was cooled to room temperature and
concentrated. Trituration with ethyl acetate provided the desired product (567
mg, 63%). HPLC-MS tg = 1.533 min (UV2s4 nm); mass calculated for formula
C21H416N304F 393.1, observed LCMS m/z 394.1 (M+H).

Example 400:



305 Part A: Conpound 300 (20.0 g, 81.61 mmmol),
trinmethyl boroxine (13.36 nL, 97.93 mmol), Pd(dppf)Cl2
W@ 2000/084451L. 36 nmol ), di oxane (350 nl), water (BOI/IE0N7/001025
and cesium carbonate (22.5 g, 163 mMvl) were stirred
at 110 C (oil bath) under nitrogen for 16 hours.
After cooling, the solid was renoved by filtration.
The solution was concentrated and purified by sgc
(10:1 Et CAc/ hexanes) to give, 301 (12.1 g, 80% . Part
B: Conpound 301 (4.4 g, 24. 21%I) was di ssolved in
carbon tetrachloride (80 m-) and N bronobsucci ni m de
(4.48 g, 24.2 mmol) and benzoyl peroxide (276 ng,
1.13 gmol ) were agdded. The reawtion m xtur e fas
stiox PedPat r efibypd for 38 v wand ehen soWl)l\ Wer @ro
filtered and washgldonmi th et her <gihe conbi néd? Beganic™
| ayerss were washgg with vvater;gscdri ed over sgdium
sul et e, and concentrated to provide the desired
progjuct 302 (6.1 gms98% . Part C. WO 200(7543084451
M US2007/ 204025 1 Cormhound, 302 32. 0 Oy 12430
| ) \@S qrssorved®e H nfﬂ—i—H—NmeIoﬁ Ove PartG
angSst | r;ss\:@ "seal ed/povesSure flask at 6@ G o,
over ni gtit . reactiog, mxture was cool ed ang the
sol vent was 3%noved under reduced pressure. e
resi due was suspended in ethyl acetate and stirred for
30 mnutes. The solkes were filtered and grysol ved in
rgt hyl gne chl ori de. SHe " n&wcChl ori dé&~fas_washed
MGW “Mirded over \sog fat egtand ) (§@/0M9
c rg}em,r ed to provitieythe desired product .03 1 5
g, B67% . Part D Conpoufd/308 (2.2 g, 13. 4q@eb) was
di ss® ved in THE (250 nL) and DMPU (40 nL). Sodi um
t-butoxi de (1.55 g, 16.13 ffol) was added and %% rred
PardA:5 hours. Chloronethylpivalate (3.0 nL, 20.1 nmol)

' ti d ight. T
USR58, PRI T ) e il arsamte (163
g,dm&mMBI)amereedissaltS/bte!ngdliéfthdWér (5204131 mhLE)aarT@ ?Hrred overnight.
et at e washed wi

L ned et hyl . . t
TH Pl e ero B . it desieLprocioh S0Rr R, 85%).
Purification by colum chromat ography (Si 02, 25% et hyl
Paar‘fgt: at e/ hexanes)

Compound 306B (32.0 g, 214 mmol) was dissolved in MeOH (200 mL) 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
sodium sulfate, and concentrated to provide compound 306C that was used
without purification (27.0 g, 71%). |

Part C:

Compound 306C (27.0 g, 152 mmol) was dissolved in carbon tetrachloride
(700 mL). Phosphorus pentachloride (50 g, 240 mmol) was added and the
suspension was stirred for 18 hours (solution became clear over time). The
solvent was removed under reduced pressure and the residue was stirred in
petroleum ether (500 mL) overnight. The solids were filtered to provide



afforded the desired product 304 (2.5 g, 67%. Part E

Conmpound 304 (288 ng, 1.04 mmol) was dissolved in
woreaohpseane chloride (5 nL) and cool ed i n an i P€I/bs10h7/001025

Bronotrimet hyl silane (0.3 nL, 2.08 mmvl) was added

dropwi se and stirred in the ice bath for 30 m nutes

followed by 2 hours at roomtenperature. The reaction

m xture was concentrated and re- dissolved in

nmet hyl ene chloride (2 nL). Hexanes (8 nlL) was added

and the solids were filter#&d0to provide the desired

product 305 (218 ng, 83%. Exanple 300B WD 2007/ 084451

PCT/ US2007/ 001025 136 TMB Ol TS O Part A OYI-
Paith fo/ né ié 5 96%”T%t t
Coa?hhngo%b 307 GRI ? e@c‘;& %ﬁc% ,{\/gg@qo%/g Bart step

wap rgpeated if magswieldrwastad bigh- F \\ O Ova  J s 0/ ovvs
M NH/~ Ova NHNtc O~Owe 0-: O 310 311 312 Part
A:. Compound 307 was prepared from conpound 306 usi ng

Patti®: procedure found in Tetrahedron 1975, 31, 863-866.
Part B: Conpound 308 was prepared from conpound 307
using the procedure found in J. Med. Chem 1981, 24,

Cohtpdlihd BPLC15M0 ¢,B27ImER) wias dissciazd impssthylemecehiaties (140
mLgand 4qfled in SR EEBSIn. > BilirimaRyRlyTcetiene (f5.0 g, 88.2
mmpol) was added in methylene chloride (20 mL). Freshly crushed aluminum
chloride (11.0 g, 82.7 mmol) was added in portions over 20 minutes. The
reaction 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 tg
= 1.84 min (ELSD); mass calculated for formula C;0H17NO4Si 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
LiIHMDS (188 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
combined organic layers were washed with water, brine, dried over sodium
sulfate, and concentrated. Purification by column chromatography (SiO2, 33%
ethyl acetate/hexanes to 50% ethyl acetate/hexanes) afforded the desired
product 309 (26.0 g, 63%). HPLC-MS tg = 1.90 min (UV2s1s nm); mass
calculated for formula CyoH2sN20sSi 418.15, observed LCMS m/z 419.2
(M+H).



Part C. Diisopropylamne (0.80 nL, 5.8 nmol) and HWPA
(2.3 mM-) were dissolved in THE (10 nL) and cooled to
WO 7®7/@84481 sol ution of n-BuLi (2.5 M 2.0 niL, 5PCHIe10p7/001025
was added to the reaction dropwi se and stirred for 20
m nutes. Conpound 308 (425 ng, 1.66 mol) was
dissolved in THE (5 m-) and added dropw se. After 20
m nut es, conpound 305 (470 nyg, 1.83 mmol) in THE (10
m -) was added dropw se and the reaction was stirred
for 2 hours at the same teMberature. Saturated
amoni um chl ori de sol uti on was added slowy and the
reaction was allowed to warmto roomtenperature. The
Th@ayRMésid R YomGn 305 wseaegmgeoemkamé JovA. The
conbi ned organic |ayers were washed wth wat
= Eﬁ'l dri ed over sodiumsulfate, and Qoncentrat ed.
a i fi cation by columm chromat ography (Si 02, 33%
et hyl acetate/ hexanes to 50% et hyl acet at e/ hexanes)
Thefther Bonéaewers iSephraeadus Ug@%rﬁr%l@@ Eoluriid One gram of
HPLC- M5 WO 2007/ 084451 PCT/ US2007/001025 137 t
maferiy Was fnieckeshinto e Gedwancand thedwe w%aks meﬁmseparated by

usn@@'@&%ﬁ@ﬁhxﬂ;@oigs% Hgﬁﬁﬁé@@&ﬂ% tfe) el d| g@(ﬁr was the

Part D npound
de$lf¢dn=mpgund)3%(‘t%m 8({%) 0C. Tetrabutyl ammoni um
fluoride (1 Min THF, 0.3 nL, 0.3 mmol) was added
Pad/@pw se and the reaction was stirred for 1 hour at
roomtenperature. The reaction mxture was dil uted

Comnayingt RPPB,(&0age 18nH manody warhdissolyad in TH {25@amL) and
codl@aﬁ%do%t hﬂé@‘a%btylé g&&ﬂhﬁﬂﬂ@sﬁa& 1P 3k PR t%?e ), mi, 22.9

brine, dried over um sultTate and concen
mnmlbwaﬁeaddﬁgdimawm) apdothegreagsion. was ratinedothrct heas at room

th 627
teraiape’, " PHE BHChoh ERRE weidifen WIRESINI arpters Spf water
Theergank mtm&r) waBdwashéd leRh(\g/éterg sagulfwéd rsand;am thlalrlﬁﬁwate,
8 ridi ne . nmo
bru{% I Y ?' %%Idédmoz%) Iﬂ?{% dégqqﬁqtéée%&ggprmvm Campggnd 400
(5.€g, 8B&LY. €Bine podudtwas esediwvithoalt pdrificaticram t enper at ur e
and concentrated. Purification by colum

Paft .omat ogr aphy (Si 02, ethyl acetate to 2%
nmet’hanol / et hyl acetate) afforded the desired product

CoBpbura. 460 (500 368) 1 45Hﬁh€elwﬁ/a§?cmnbar%9wm134idaéﬁ%d,ne (434
mg"". 16 iR} & FtPBRef (56 g 60722 R8O u (14 mg, 0.072
mmol), diisopropylamine (0.4 mL, 2.9 mmol) in DMF (5 mL) and stirred
overnight at room temperature. 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
(SiO,, ethyl acetate to 2% methanol/ethyl acetate) afforded the desired
product 400A (0.520 g, 84%). HPLC-MS tz = 1.39 min (UVas4 nm); mass
calculated for formula CaoH21N3Og 423.14, observed LCMS m/z 424.1 (M+H).

Part I:

Compound 400A (480 mg, 1.13 mmol) was dissolved in 7 M ammonia
solution (5 mL) and stirred in a sealed pressure tube at 80 °C overnight. The



423.14, observed LCVS mz 424.1 (MtH). Part F:

Conmpound 311 (60 ng, 0.14 mmol) was dissolved in 7 M
w@pewons€si n et hanol solution (5 m-) and stiPCEUSIN7/@1025

seal ed pressure tube at 90 C overnight. The reaction

m xture was cooled to roomtenperature and

concentrated. Trituration with ethyl acetate provided

the desired product 312 (49.5 ng, 93%. HPLC-M5 tR =

1.086 min (U254 nm; mass calculated for fornula

C20H16N404 376. 11, observedi4ZMsS mz 377.0 (MH).

Exanpl e 300C WD 2007/ 084451 PCT/ US2007/001025 138 F

FF MO\NHPart A M NHPart B M \\ NH\ OWw Part C
reagfigh it o3, SBPIY 5 oGP UEHPol it id Nanegtifea. The
residush wasdtreatedgwith d N HGke(@umb.) fanghthamdibutedrwith @getanitrile (10

mjH water GORD e s0RENt Hag AR i Nonife RO Bbvide

cogound: 400 Bzsutie: BICH s(alIO(Ol3|r7g4 g 293%jo| HPLEsMS gsel 168 min
7 S i -) a

(U b RS e ies TiroolRbte BatleRhcoaB. 11, BBReryee Loms

m/ZBZ7(®dAs-HON m xture was cooled to roomtenperature
and concentrated. Trituration with ethyl acetate
provi ded the desired product (57 ngy, 63%. HPLC-M tR

Exampleddrin (UV254 nm); mass cal culated for formla
C21HL6N304F 393.1, observed [CM5S nmiz 394.1 (MtH).

ﬁ;ég'pl g 400: ] \ ..-*Néi>/0\
o] -“_Nbi:( ~  PartA HN o
MBOJLH Nco,Me oj\u

3098 40
Part A:

Compound 309B (1.26 g, 3.0 mmol) in 7 M ammonia in methanol (20 mL) was

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 tr = 1.00 min (UV2s4 nm); mass calculated for formula
Ci5H43N304 299.09, observed LCMS m/z 300.1 (M+H).

Example 402:

Br H Br \ Br N
402A 402B 402C

Part A:

To 6-bromoindazole (402A) (5.0 g, 25.4 mmol) in THF (50 mL) was added
sodium hydride (95%, 672 mg, 26.6 mmol) with ice bath cooling. The mixture
was stirred for 30 minutes. Methyl iodide (6.36 mL, 102 mmol) was added at
room temperature. The reaction mixture was quenched with ammonium
chloride solution and the layers were separated. The aqueous layer was
extracted with ethyl acetate. The combined organic layer was washed with
brine, dried over sodium sulfate and concentrated. Purification by column
chromatography (SiO,, ethyl acetate/hexane gradient) afforded 1-methyl-6-



WD 2007/ 084451 PCT/ US2007/001025 139 1 A~ OH Ow
HO J Part A HO "NH Part a McO NH Part O MeO NH Part D
wO0 (07683481 O/ TOMe O O~-Ove O O TOMB -u" 306 306BB0S1007/001025
307 TM5 11 TM5 O TMS MO NH Part E Part F O ---+ MO
N, VoMe Part G OO O M NHNV \Owe H)-- Ow 0 JNJ One
308 W-".4i O-Ove 0 O/ TOW 305 309 309B INOO/
Ove MO NHN Ove Part H X Part | Ov J MO ~N O /TOw
NHF O O-TOwe O-NH O 400 400A 400B Part A Gyoxylic

aci d nonohydrate (20.0 g, 2143mvl) and net hyl
carbamate (16.3 g, 218 mmol) were dissolved in
di et hyl ether (200 nmL) and stirred overnight. The

brogﬁ%fgﬁ?ﬁfég?4bégg %23911 ?5%%)%%st he #@%g&l g%ﬁ’cguﬁtmethyl -6-
bramaindaegole @#2C)i(228 Q.eéﬁ%r) mﬂm@l‘yﬁwlhaﬁ@dldool ed

a t suI f )
40%"1§deg-m:dﬁép@w%sgR andéﬁh'(tgl r?e( tzf"brﬁ"“ | ”ecgﬁatgh fot“formula
CsHyBr 209.98TbbservedtOMSmZ ane.ma\ﬂm)] uted with
402C: HPLC-MS tg = 1.54 min (UVas4 om); mass calculated for formula
CgH7BrN2> 209.98, observed LCMS m/z 211.0 (M+H).

Example 403:
Br- Br-
i . N
403A 4038 403C
Part A:

Using the procedure described in Example 402 403B (53%) and 403C (39%
were prepared.

403B: HPLC-MS tg = 1.69 min (UV2s4 nm); mass calculated for formula
CsgH7BrN> 209.98, observed LCMS m/z 211.0 (M+H).

403C: HPLC-MS tr = 1.46 min (UVass nm); mass calculated for formula
CsH/BrN; 209.98, observed LCMS m/z 211.0 (M+H).

Example 409:

!/

N
, o
A N/
B EAV'S Part B *
1 Part A | N\ N
— e %,
N N e,
TI/<H

o] MeO.
40 N\,
9 aon N, - oo e
O Aome 4098
400

Part A:

Compound 409 (545 mg, 2.3 mmol) was combined with 1-methyl-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole (526 mg, 2.53 mmol),
PdClzdppf.CH,Cl, (94 mg, 0.11 mmol) and K3PO,4 (1.46 g, 6.9 mmol) in 1,4-
dioxane (10 mL) and heated overnight at 80 °C. The reaction mixture was



ethyl acetate and water. The organic |ayer was washed
with brine, dried over sodiumsulfate, and
waeoncesisat ed to provi de conpound 306C that waBCT/E&H07/001025
wi t hout purification (27.0 g, 71 %9. Part C. Conpound
306C (27.0 g, 152 nmmol) was dissolved in carbon
tetrachloride (700 nL). Phosphorus pentachloride (50
g, 240 nmol) was added and the suspension was stirred
for 18 hours (solution becane clear over tine). The
sol vent was renoved under rédficed pressure and the
residue was stirred in- petroleumether (500 nlL)
overni ght. The solids were filtered to provide WO

dlltﬁ@gmmw Mé@ﬂ@ﬁl@é@iﬁoubmcemmow:wﬂtmte was

o e e ook o st B By
acéi%i%)ﬂiéﬁgné% dkan %c%«at%% t6 8RBk dé%ﬁeel §|%dd¢€<h09m (0.250 g,

ene chl orrde m-) and cooled in an ic

46?ziétaﬁ apieliow solid. hjle§+¢3M§5aiee‘f ;ﬂ%h aip iy\@szgpm)smqss calculated
for”i'&‘?hﬁﬂ% H‘%‘?Rld iéb E‘?b“ d_:l cﬂwsdggﬁgbrﬁi%f )24%@1\‘,{%1-1, Br

crus

isodmjpd | n port| ons over 20 m nutes. The reaction
m xture was allowed to slowy warmto roomtenperature
and stirred overnight. The reaction was cooled in an
ParicB: bath and sl owy quenched with water. The organic

| ayer shed several times w,¢th ter over
cogaymund BpECVES niRGitE using Bosduies BbShengtl nf afible 400,
paiatr HL lP\gﬁfRﬂmgﬂC?y gdocghhnz egrorhémgrbﬁhﬁgﬁwi/gem\acmabhm 5%
esire oduc
mafhanolatap) Scatate) GHidrind: L daehed, ARSI A0aB B E:S" 59%).
HF%?LA@@ tg DR vad (LG, ging radés kaldithled Rrrfbrirula CaeHasNs06
ound 308 (24. O 9 mmol ) and conpound 305

50@ , phgena b M]%I") '804-2 MYl ved in THE (300 ni)
and cooled to -78C. Al Msolution of LiHVDS (198 ni,
198 mmol ) was added dropw se over 30 m nutes and the

Part@ttion mixture was stirred for 2 hours. Saturated

Coh Thd' Fool %Fd‘?’ mg%?%&%%e%‘éﬁ&& debeMbdd IME le 400,

acll on was a room tenperature.
paetqueeugf'c:at;m byasewansegehast wirepl 6t affordeck the deshias product

40§ e, FPAN! RIS Y £ APRATIUYL PR Hliblited for

formula Ca4H20NsO4 456 15, observed LCMS m/z 457.1 (M+H).

Example 410:

” D 'pata \. D PartB
N/ —_—

410 41 0A
NH
401

Part A:
According to a modification of a procedure by Xue, C-B et al. (WO
2006/004741) a mixture of compound 410 (1.0 g, 3.52 mmol), pyrrolidine




sul fate, and concentrated. Purification by colum
chromat ography (Si 02, 33% ethyl acetate/hexanes to
woh N es4ayl acet at e/ hexanes) afforded the desi redI/us2007/001025
product 309 (26.0 g, 63%. HPLCMS tR = 1.90 nin
(UV254 nm; mass calculated for fornmula C20H26N2G6Si
418. 15, observed LCMS mlz 419.2 (M-H). WD 2007/ 084451
PCT/ US2007/ 001025 141 The synthesis for conmpound 305
was described in Exanple 300A. Part F. The two
i somers were separated usi nd48& chiral OD colum. One
gramof material was injected into the colum and the
two peaks were separated by using a solvent mxture

091‘1 REYBhexanen/ eun?ePmg, Td)assmm &mpm Fasg,the mmol) and

desired conpound 309B 400 800
ethadens gyoo! 2,8 41malq 7n%rr)mwagn ﬁ%@P@BB ﬁﬁﬂ%ﬁeﬁ%d at 85
ocipd 5 t
cHila géaga n{ g&geb-reﬁr e Véﬁgﬁnhﬁb&ufé Wpdd qlmu{eh M.trn ethyl

dropw se and
acetade tarshfilteredsthreugth Geme 1The @rganic rﬂbf@aﬁe W@ﬁ'ﬁ‘@rn&?(l?f@ted and
pugﬁgd m;{icgélpﬂ‘(hrﬁfg?%nﬁéa Vgﬁh)g eIFIj eq g“/\‘}\/ggh CK“(alth)ﬂ‘::ftfeal‘ét%/hexane)
to afford desited moummm mom@t @, 49%) iasea Whitieesbligy eHPLC-MS tg =

1 2{8%‘1 in glsag?ntl)g %{f%% ?ocref%v\é\gllag é)é%l @r{\ﬁ%&].d observed

LOMBIrﬁIZ:ZtZT anZQat(Mh-H Bongutopd).400 (500 ng, 1.45 mmol)
was conbined with 3-iodopyridine (434 ny, 2.16 nmol),
Pd(PPh3)2CI 2 (50 ng, 0.072 mmol), Cul (14 ng, 0.072

PdﬂTBl‘) diisopropylam’ne(04m_ 29mm|) inDl\/F(5

and stirred overni ure.

t era
queaemrm%msepmw %ﬁr&wm %?ﬁ esca@%@ an %'ap'e 400,
pav\m-ﬁfpuﬁf@atﬁﬁg wl fevely&phuae prpLe aﬂotr@ed\aherdeélfedﬂ @roduct

dried over sodiumsul fate and concentr at ed

4108 (54 020, Aoy HIZLGrIMS Ao et bara SHY 254 sido ass ¢ajeulated for
t he
o N Ao 0 RSB GRS MBS Pl 1 -
1.39 mn (U254 nm: nmass calculated for fornula
C22H21N306 423.14, observed LCVS nmfz 424.1 (M+H).
Part |: Conmpound 400A (480 ng, 1.13 mmol) was
Exhimptd 4¢2: in 7 M anmoni a

H
- N.__NHMe N PartC
S  PartA NS Part B /@: S NHiMe
| S 1 S

NHMe
S

Part A:

Compound 412 (500 mg, 1.92 mmol) was dissolved in methylene chloride (15
mL) and triethylamine (0.53 mL, 3.84 mmoal). Methylamine hydrochloride (186
mg, 2.3 mmol) was added and the solution was stirred for two hours. The



solution (5 nL) and stirred in a seal ed pressure tube
at 90 C overnight. The WD 2007/084451
weEa/sR807/ 001025 142 reaction m xture was chOI/882007001025
roomtenperature and concentrated. The residue was
treated with 1 MHCI (2 nL) and then diluted with
acetonitrile (10 nL) and water (3 nlL). The sol vent
was renoved by Iyophilization to provide conpound
400B as the HC salt (437.4 ng, 93% . HPLC-M5 tR =
1.09 min (W254 nm; mass d46cul ated for fornul a
C20H16N404 376.11, observed LCVMS mz 377.0 (MtH ).
Exanple 401: 0 TM5\ -NI \ O OIGQ.-NI OPart A
re S'N’\lpflitgléa %@v\% it \h'a\t%‘?%ﬁ'nd"% oftfiiric f teman Hﬁgg over

0 mmol in M anmoni & I n
sogdium mlﬁateram g@nq:eante@e@ tp rprewgemp@mbﬂﬂ RA (430 mg, 77%).
overnight. The reaction m xture was concentrated to
afford 401 (900 ngy, 100% which was used w t hout
PartuBt her purification. HPLC-I\/S tR=1.00 mn (UV254

Copfan eI 2RI B 0 i e R Hogtieadl o mo)
ant brdwings (61081 iy BrzeN rﬂﬂ% 4028 ARA drepwise. Tiee reaction
gt 2 RS SelASEh (218 dpird b b b o

andithB resRiueMvAsNSSI08d il REhyT adetare aM@SvaREr" M bRjank® layer
mnutes Met hy] i odi de (6.36 nL, 102 mml) was_ ad

ed
wag; driggoRver madiymy sy atﬁh @nde sOncgAtraisd e epiayide the- desired
pr&!Lﬁﬂ‘lﬁS@ b hS%}”Q‘IPH@-M@{R%HdSB ?\Qi't'a“(@\%& anf th&Ss calculated

| ayers were separated. The aqueous er was
for formula CgH7IN2S 290 12, observed LCMS m/z 91.0 (M+H).

Part C: :

See Example 400, Part H for similar experimental procedure. HPLC-MS tg =
1.47 min (UV2s4 nm); mass calculated for formula CaH24N4OsS 508.55,
observed LCMS m/z 509.1 (M+H).

Part D:

See Example 400, Part | for similar experimental procedure. HPLC-MS tg =
1.19 min (UVas4 nm); mass calculated for formula Co3HioNsO4S 461.49,
observed LCMS m/z 462.1 (M+H).

Example 413:
6;\1 Part A é\: Part B (5 Part C
413 413A 4133

Part A:



extracted wth ethyl acetate. The conbi ned organic
| ayer was washed with brine, dried over sodium
wa@iof7msasand concentrated. Purification by col Bemus2007/001025
chromat ogr aphy (Si 02, ethyl acetate/hexane gradient)
afforded 1-nethyl-6 WO 2007/084451 PCT/ US2007/ 001025
143 bronoi ndazole (402B) (2.71 g, 51 %9 as a yellow
oil and 2-nethyl-6- bronoi ndazole (402C) (2.28 g, 43%
as a yellow crystalline solid. 402B: HPLC-M5 tR = 1. 69
mn (U254 nm; mass cal cufared for formula C3BH7Br N2
209. 98, observed LCMS mz 211.0 (M+tH). 402C. HPLC MS
tR=1.54 mn (U254 nm; nmass calcul ated for formula

Con81 ia3% Bpo kMR EIR B b g 10
mL) Aé?ﬁBrrlﬂ-ngoﬁé 21695 28)09 m’fg:]dil wgw% q héesacElgagnmture was
(T ERNGE A WAL e R N

stnrréé'cﬁHs!rﬁH’g‘h?I f'ﬂﬁe fd?g amicaayes ey Bﬁe@%&&ombﬁﬁéuﬁé&el-% the
mz 211. 03C. PLC-MS tR = 46 mn

conmtratﬁss@ eeqv & yellaw soligr (A8 9)- cﬁhﬁsmﬁi ve r:tjeced under
argcﬁp%ﬁﬁvﬁﬁ?bgé%gﬁééarrﬁéﬂﬂﬁgret(%%@éﬂl&b@eﬂoﬁo NT}‘leN@é\ctlon
wasNsfirrednfeos 30 minutas at41gmm Hempsratywe and theu\/gefNHed for 30
minutes. The reaction was cooled to room temperature and quenched slowly
with saturated sodium bicarbonate. Methylene chloride was added and the
organic layer was washed dried over sodium sulfate and concentrated.
Column chromatography (2 to 1 ethyl acetate/hexanes) provided the desired
product (3.0 g, 78%).

H NMR (400 MHz, CDCl3) 8 8.65 (d, 1H), 7.8 (m, 1H), 7.2 (d, 1H), 4.7 (s,
2H).

Part B:

Compound 413A (500 mg, 2.7 mmol) was dissolved in methylene chloride (5
mL) and cooled in an ice bath. Thionyl chloride (480 mg, 4.05 mmol) was
added dropwise and stirred at room temperature for 3 hours. The reaction
was quenched with saturated sodium bicarbonate. The organic layer was
dried over sodium sulfate and concentrated to provide the desired product
(510 mg, 92%).

Part C:

Compound 413B (255 mg, 1.25 mmol) was dissolved in DMF (8 mL) and
cesium carbonate (812 mg, 2.5 mmol) and pyrrolidine (108 mg, 1.5 mmol)
added. The reaction mixture was stirred at 80°C for one hour. The reaction
was diluted with ethyl acetate and water. The organic layer was dried over

sodium sulfate and concentrated to provide the desired product (250 mg,
81%).



HJ C 409C O ~TOW 409B O 400 Part A: Conpound 409
(545 ng, 2.3 mmol) was conbined with

WA 20020845t 4- (4, 4, 5, 5- PCT/US2007/001025
tetramet hyl - 1, 3, 2- di oxaborol an-2-yl)-1 H pyrazole (526
ng, 2.53 mmol), Pdd 2dppf.CH2CI 2 (94 ng, 0.11 nmol)
and K3P04 (1.46 g, 6.9 mol) in 1,4- dioxane (10 nlL)
and heated overnight at 80 C. The reaction m xture was
WD 2007/ 084451 PCT/ US2007/ 001025 -144 diluted with
ethyl acetate and filtered d##8ough Celite. The organic
filtrate was concentrated and purified by col um
chrorrat ography (Si 02, 50%to 80% et hyl acetate/ hexane

%@do I@ﬁfzt [%135 8 a-ﬂéf(ef stieﬁB é?ﬁi HPL)%@*%‘B gcﬁoﬂﬁi 3,75 (s,

[ ow Soli

2Hm2t5§l!ﬂ252l‘|hﬁ) (mmgﬁ)cal culated for fornula COHBBr N3
236. 99, observed LCVB nfz 238.1, 240.0 (M+H, Br
i sotope). Part B: Conmpound 409B was prepared using
PaprDredur es descri bed in Exanple 400, part H

Purifi col u omat et h
copttind 40756 1U0.chnBr S, JFREE: 36 SOE e s mmo,
Pd@I_EPhg)‘g‘dtlzC(ﬁGdugg 04Br{(rhol}, Qui g, 0.04PLGrNDI)} éﬂasepl'oﬁﬁamine
o JR BVectuitl Ethrar s Sty & BB, CHRENER was
evaboRAed hriPtHe Y&sid e Q/Pé’é QthshedNgitR ' ARPULESE S epelr wbﬁ# The
i n Exanple 400, part |. Purification by reverse-phase

rerpaumg:rwﬂeem plaf %?W@Meﬁedaﬁme HERSEtg @eo\ﬂae the desired
(SUPrhg ?@"/J)R FfPIl_ClI@’IS‘T (M35%|HW60V2§ AR} mass calculated

ca cul ate or  formul a dser ved
fOFLfGNBUlﬂ @2sHEN3Og Ki5E) 50, @Qﬁﬁﬁv«@d LEMS vz 460.2(M+tbart A
Br 1 ~NPart Ba _ "1\ O NNO N

Example 414:
CN NH,

N Part A N Part B
P @
Br Br

414 414A

Part A:

Compound 414 (1.0 g, 5.46 mmol) was suspended in diethylether (30 mL)
and cooled to -78 °C. Titanium (IV) isopropoxide (1.7 mL, 6.01 mmol) was
added dropwise and stirred for 5 minutes. Ethyl magnesium bromide (3M in
diethylether, 4.0 mL) was added dropwise and stirred for 30 minutes at the
same temperature and 1 hour at room temperature. Boron trifluoride
dietherate (1.55 g, 10.92 mmol) was added dropwise and the reaction was
stirred for 2 hours. The reaction was quenched with 1M hydrochloric acid and
the aqueous layer was washed with diethyl ether. The aqueous layer was



410 410A oMe NH --N bar O-NH NH 410B 0O, , NH o 401
Part A: According to a nodification of a procedure by
woXe®7/084B1 et al . (WO 2006/ 004741) a m xture OPCT/US2007/001025
conmpound 410 (1.0 g, 3.52 mmol ), pyrrolidine WO
2007/ 084451 PCT/ US2007/ 001025 145 (0.31 nL, 3.7
nmol ), Cul (67 ng, 0.35 mmol), K3P04 (1.57 g, 7.4
nmol ) and ethylene glycol (0.4 nmi, 7.04 mmol) in
i sopropanol (10 nL) was heated at 85 C in a sealed
tube for 60 h. The reaction149xture was diluted with
ethyl acetate and filtered through Celite. The
organic filtrate was concentrated and purified by

mace) bdic ﬁléloi“?b gharRYracRdith Jé??@ltdéber%%%’u ﬁ‘l‘iﬁdfr ?6%'}'8 layer was

_acet at e/'hexane to afford desire
drigd aveyysedivan ghifale sodicenceptrateds tGolumn chsomiatography (1:1

. ed f .
e gtf bee S FpreRidal etk pRLE (o gy, SpAY
YH iINMRA@E)0. MPhz; 1©OC1;05 1805 (ah,d1 M), 0787 \(as 1bt)e @8 &t 1), AR5 (m,
ZHE’rfclso&ur descri bed in Exanple 400, part H

uti P\t by reverse-phase prepLC afforded the

desired product 410B (54 ng, 24%. HPLCGMS tR = 1.11

giﬁ_ (U254 nm; mass calculated for fornula
PagBip3N504 445,18, observed LCVB nfz 446. 2 ( MtH) .
SebERENIA423, NeED o dimfat ﬁll\}télhl\ibwén!ar taPLMS EaE 085 min

1 NHWe 412B 412 412A Ns N ,.I1S\ o OPart D
(U¥ase nmd) mressgalculpted for formula CasHaiNsO4 431.44, observed LCMS

m/z 432.1 (M+H).

Example 555:
l \
| N Part A »
~ ——————-
Part A:

Compound 555B was prepared according to a modification of a procedure
described in WO-9846609. A mixture of 2-hydroxy-4-methylpyridine 555A
(1.50 g, 13.7 mmol), iodine (3.68 g, 13.7 mmol) and sodium carbonate (3.06
g, 28.9 mmol) in water (70 mL) was heated at 70 °C overnight. The mixture
was acidified with concentrated HCI to pH=3, and the resulting brown solid
residue was washed twice with ethyl acetate, and then taken in hot ethanol.
The solid which did not dissolve (diiodo byproduct) was filtered off, and the
ethanol filtrate was concentrated to give the desired product 555B as a white
solid (0.67 g, 21%); HPLC-MS tr = 1 min (UVa2s4 nn); mass calculated for
formula CegHgINO 234.95, observed LCMS m/z 236.0.



MO NH HCOR2Me 412C 412D Part A: Conpound 412 (500
nmg, 1.92 mmol) was dissolved in nethylene chloride (15
workgo7asmdst ri et hyl ami ne (0.53 L, 3.84 mmol ). PCT/US2007/001025
Met hyl am ne hydrochloride (186 ng, 2.3 mmol) was
added and the solution was stirred for two hours. The
WO 2007/ 084451 PCT/ US2007/ 001025 146 reaction m xture
was washed with water and the organic |ayer was dried
over sodium sulfate and concentrated to provide
conmpound 412A (430 ng, 77%150Part B: Conpound 412A
(430 nmg, 1.47 mmol) was dissolved in acetic acid (10
- and bromne (0.091 nm., 1.76 mmvl) was added
Exg{rﬂﬂ The reaction mxture was stirred overnight
room enperature The sol vent was renoved. and the
residue was dissolved in etHyl agetate and vl
organic |layer was dried Ve gdi um sul fat
concentrated to provi d'geoﬁhg de d produc
43% scrEPLC- M5 t R 350£r53 M 7 (LV. AM9 ; ma%sll
cal ated for mul a CBHAOARS 290. 12,
1. OgfpiH) . re G Seegfxanpl e 400°
si mikar experimental procedure. HPLC-MS t RF=
(WZpdanm ; mass qgadgcul ated for fornula C25H36;N406
508.55, observed LCVMS mz 509.1 (M+H). Part D:. See
Exanpl e 400, Part | for simlar experinental
Sté 9 gcedure. HPLCG-M5 tR = 1.19 min (U254 nm; nass
cal cul ated for fornula C23HI9NS504S 461. 49, observed
mMGREB (349 9677 %.(hnbymmpehaves added to @p icesgoldsplation af

cobbdurit 1088AL (1R, B3hinoly irt1a5E1, 19 i) Nrhe Peaction mixture

was allowed to warm to rt, and was stirred overnight. The mixture was diluted

§me

with CH>Cl; and was washed sequentially with saturated aq sodium
bicarbonate and brine. The organic solution was dried over MgSO,, filtered
and concentrated. The resulting crude product was purified by sgc (0-50%
EtOAc—hexanes gradient) to afford Compound 1039B (787 mg, 70%).

Step 2
Compounds 1039B and 400 were converted to Compound 1039 by applying
the procedure described for Examples 300A and 3008.

Example 1055

O

il
BN ""\N:é
M302C
MeO,C
OH OMe z OMe
400
Step 1 Step 2
I |
1055A ) 10558

Step 1



HN Br Br Br 413 413A 413B 413C OH 413D Part A. WO
2007/ 084451 PCT/ US2007/ 001025 147 Conpound 413 (3.5

wW@200208445nmol ) was di ssol ved i n net hyl ene chl op¢THESZ0A0®1025
m.) and m CPBA (4.95 g, 28.9 mmol) was added. The
reaction mxture was stirred for two hours and then
guenched wth saturated sodi um carbonate and stirred
overni ght. The organic | ayer was dried over sodi um
sulfate and the concentrated to provide a yellow
solid (3.8 g). The solid wa$5pl aced under argon and
trifluoroacetic anhydride (15 m-) was added sl owy.
The reaction was stirred for 30 mnutes at room

A ol R BF Eomlng AGS5AT00 Y. 128 ol I (4.3 A s
trestiedavigh salid icesiunn cattzahate (8ammnhg.cabB6anead) followegl yne

ocahafi (V%8 At &6l % i liny Péiart Al IS stimed

overnightaitegr The yeéé’tndroMIxtew wasaditkited wnﬂreE'e(MG) thenovasiest

setgt];ﬂtd l%{/ug-g g@? xgt ng%npeg ‘(ﬁgag%uc lgyer \{/gg %{i’ga)zdver
anl4y&’ro(|§ Mggﬁ)tt fi ﬁ?@féd %nmmﬁtéd3$h65@@ldtﬂa w&s?dﬂﬁéh)by

I ssolved in neth | ene chloride (5
saq (0H FAOAG-hedanzs B2y igianer GiaraeondORGE 456ma).
nmol ) was added dropwi se and stirred at room
tenperature for 3 hours. The reaction was quenched
SteR 2h saturat ed sodi um bi carbonate. The organic |ayer

Colfiburils RsstSha™atp WS Loh@efeg e coigaid 138 By eppiving
theqoosedute desgijerbordgxampes 368A pnda30®B.ssol ved i n DVF
(8 mM-) and cesium carbonate (812 ng, 2.5 muol) and

pyrrolidine (108 ng, 1.5 mmol) added. The reaction
Comipaunds 1846,st050, d@531 1068, and 1658 were prefiaged esiig the

sa f}g?]cﬁgér%g?%%rrgsth Iun%qedbaé.e and water. The organic

Example 1061

|
L £
MBOQC
0. HO MeO,C OMe
= 400
58/ " Stepd éS/
Step 1 Step 2

Br Br

1061A 1061B

Step 1

Compound 1061A (620 mg, 3.02 mmol) was dissolved in methanol (30 mL)
and the solution was cooled to 0 °C. Solid sodium borohydride (230 mg, 6.04
mmol) was added in small portions. The resulting cloudy reaction mixture
was stirred at 0 ° C for 40 min. The reaction was quenched by dropwise
addition of glacial acetic acid (0.4 mL). Solvents were removed under
reduced pressure, and the resulting white solid was partitioned between
EtOAc (100 mL) and water (50 mL). The aqueous layer was extracted once



sodi um sul fate and concentrated to provide the desired
product (250 ng, 81% . WD 2007/084451

weEan/esas07/ 001025 148 'H NVR (400 MHz, CDCl3pCBUS2067/001025
(d, 1 H, 728 (m 1 H, 7.35 (d, 1 H, 3.75 (s, 2H,
2.55 (m 2H), 1.8 (m 2H). Part D: Conpound 401 (100

, 0.334 mmol), 413C (104 ng, 0.43 mmol),

Pd(PPh3)2CI 2 (15 ng, 0.021 mmol ), Cul (8 ng, 0.041
mmol ), diisopropylamne (0.1 nL) and DMF (1 niL) were
stirred overnight at 80 C. TB2 sol vent was evaporated
and the residue was washed with ethyl acetate and
wat er. The remaining resi due was purified by reverse

mogg%?n Hg? ,\gg'ZB';gﬂM) d?g% Honitin %Ql%ar%%i}&% we' Wlshed with

brloaI(EGImt)sdirleﬂcnvefrcanhmdaom}‘zmmwmem au c@lbcstmtmied to

atBfe okt THE rog EBPRgh ik oyl pyrele (13-4l -

heradés gPadient).to GivepGontbalintd {06 TBE59% Mg, 954 psvaslear,
O%ﬂse[%ended in diethylether (30 nL) and cooled to -78
Pt n| um (I'V) isopropoxide (1.7 nmL, 6.01 nmol) was
added dropw se and stirred for 5 mnutes. Ethyl
magnesi um brom de (3Min diethylether, 4.0 nL) was
S%\El%ed dropwi se and stirred for 30 mnutes at the sane

Corfpoehds 4061 B%dlwo Werétcan@ﬁbHQHR%rﬁbbhﬁd 10100y appl ing
trifluoride dietherate nmol ) was ‘ad

theipEpsadite segcribed a‘%ra'éxmﬁléﬁa%ogéﬁr\dr%@%r 2 hours.

The reaction was quenched with I M hydrochloric acid
and the aqueous |ayer was washed with diethyl ether.

Therang irrecedyrgwas wsed gy theomreparation ¢CTousmaysotati=1078
ana%n.

Example 1070

O

il
HN~fN
N
MeO,C” ﬁ
. NHBoc NH, MeO,C OMe
. Eﬁ; é; 400
Step 1 Step 2

Br Br

1070A 1070B

Step 1

HCI1 (17 mL, 4 M in dioxane, 68 mmol) was added to an ice-cold solution of
Compound 1070A in CH2CI2 (27 mL). The reaction mixture was stirred at 0
°C for 30 min, and at rt for 18 h. The solvent was concentrated to dryness to
give Compound 1070B as an off-white solid (1.51 g).

Step 2
Compounds 1070B and 400 were converted to Compound 1070 by applying
the procedure described for Examples 300A and 300B.



made basic (pH = 10) and extracted with ethyl acetate.
The organic |layer was dried over sodiumsulfate and
w@eoncessat ed. Col uim chromat ography (1:1 PCT/US2007/001025
hexanes/ et hyl acetate) provided the desired product
(350 nmg, 30% . 'H NMR (400 MHz, CDCI3) 6 8.5 (d, 1 H),
7.7 (m 1 H, 7.3 (d, 1 H, 1.25 (m 2H), 1.15 (m
2H). Part B: See Exanple 413, Part D for simlar
experinmental. HPLGM5S tR = 0.85 mn (UV254 nn); nass
calcul ated for fornula C23HREB504 431. 44, observed
LCMS mz 432.1 (M+H). Exanple 555: Part A NOH N CH
555A 555B Part A: Conpound 555B was prepared
according to a nodification of a procedure described
in WD 9846609. A m xture of 2-hydroxy-4-nethyl pyridine
Exaagde 107150 g, 13.7 nmol ), iodine (3.68 g, 13.7 mol)

and sodi um car bonate (3.06 ) 28.9 nmol ) ingaater (70
m.) was heated at 70 C oveggilght .2 The ni x€ was
acidi fied with concent nabgd HCIY tX

resul ting brown solid reseadge @ gadied twice with
ethyl_acetate, aqd{then takeg,g n hot ethanofi].

sol i d®&hitiTdid ﬁgis di T r s
filtered off"'and she ethan8i®filtrate wasH ©
concentrated to give the desired product 555B,3s a M
whi t®%01id (0.6%¥4® 219%: HPLGMB tR = 1 nin fuv254

nm; mass calculated for fornmula C6H61INO 234. 95,
St obier ved LCMS nmfz 236.0. WD 2007/ 084451
/ US2007/ 001025 150 Exanple 1039 SO2CF3 Me02C(N ~

Ne&CbrorbitizGH34 MICPZ38 fviolH 111 eqiRAsMiddedddropwise to a stirred
solution of Compound 1071A (3.0 g, 26 mmol) in dioxane (8 mL) at 0 °C.
Upon completion of the addition, the reaction mixture was heated at 60 °C for
18 h. The reaction mixture was diluted with Et.O (50 mL), and was washed
sequentially with saturated aq sodium bicarbonate (50 mL) and brine (~50
mL). The organic phase was dried over anhydrous MgSO,, filtered, and
concentrated. The desired product, Compound 1071B, was separated from
the crude product by sgc (0-10% EtOAc-hexanes). Yield: 0.987 g, 15%
yield.

Step 2
Compounds 1071B and 400 were converted to Compound 1071 by applying
the procedure described for Examples 300A and 300B.

Example 1077

O

VA Y
Me0,C (b\
MeO,G oMo

NHBoc NHMe
: S Eﬁ; 400
Step 1 Step 2

Br Br

1077A 10778



OO0 Step | Step 2 HOBr Br O\ 1039A 1039B 1039
Step 1 nCPBA (3.49 g, 77% 15.6 mmol) was added to an
WO e@708d461 sol uti on of Conpound 1039A (1 g, 3.BCTHUBE10P7/001025
in CH2CI 2 (19 nlL). The reaction mxture was allowed
to warmto rt, and was stirred overnight. The m xture
was diluted wth CH2Cl 2 and was washed sequentially
with saturated ag sodi um bicarbonate and brine. The
organi ¢ solution was dried over MpSH, filtered and
concentrated. The resulting184ude product was purified
by sgc (0-50% Et QAc-hexanes gradient) to afford
Compound 1039B (787 ng, 70% . Step 2 Conpounds 1039B
and 400 were converted to Conmpound 1039 by applying
the procedure described for Exanples 300A and 300B.
Stexhnpl e 1055 HN NO | Ove OH Ove McQ2C 1. [ I\/bOZC

A spyih obmarlie KETA TGN p g EPadnikiP ol U yvas

tremwwmeommﬂm@ﬁdexm mQ,s@ﬂ)%iduspem‘iompmmezlrﬁﬁﬁﬁ

300 .2 DI t
follo AR P oo AP B AR E8 13 7 g ol LB RS b gER
stlrrewlﬁ‘mﬂ darkhd Redtdionlmix@lre was dilufell With|BtOAIh&nd Wé‘s‘h’e@n
overnight at jt. The reaction

SeqiSiHHAIY WL WaR 1 AT bR, THECMIENI By R ] over
anﬁﬁﬂ‘bﬂﬁtmg‘sm fltéredVieEoncintred th rd&ﬁess-rﬂﬁaﬁél%ﬁ c

r. was dried over anhydr ous [tered, and
'“t%’B%(ﬁﬂéﬁler kamarn d hisistereediate yaei rﬁrf&asqiyed iy EHGI 5006
treSeBANItH HONBUBSR 0. 7BIMLJ. OT Aé 'soiidrPWRS Wife iR TBoldrfight,
therrrlgcdncentrated to afford the desired product (152 mg, 100% vyield (HCI

salt)), which was used without further purification.

Step 2
Compounds 1077B and 400 were converted to Compound 1077A by applying
the procedure described for Examples 300A and 300B.

Example 1080

1080A 10808B

Neat bromine (0.8 mL, 24 mmol, 0.9 eq) was added dropwise over ~20 min to
a stirred solution of Compound 1080A (2.00 g, 0.026 mmol) in carbon
tetrachloride (4 mL) at 0 °C. Upon completion of the addition, the reaction
mixture was heated at 60 °C for 18 h. The reaction mixture was diluted with
Et20 (50 mL), and was washed sequentially with saturated ag sodium



Step 2 Conpounds 1055B and 400 were converted to
Conpound 1055 by applying the procedure described for
waEx@mos«ast 300A and 300B. Conpounds 1046, 1050, PADES2007/001025
1058, and 1059 were prepared using the sane procedure
as for Conmpound 1055. Exanple 1061 { HO HN ~ O MQ2C
S 01-t0 M02C ~.. O H~1 400 N~NO Br Step 2 H
O Br Step | ~ Ovw 1061A 10618 1061 Step 1 Comnpound
1061A (620 ng, 3.02 mmol) was dissolved in nethanol
(30 nL) and the solution wa8§5cooled to 0 C. Solid
sodi um borohydride (230 ng, 6.04 mvol) was added in
smal|l portions. The resulting cloudy reaction mxture
. r L Nns ;
bickiortie (5BmE] afld lige CofiD) | The WpaRR e W8S aried pver
anbgdrbusiNgSen| filkered, aadecanseptrated, n%be desirg¢dqyaduct 1080B

w5 B O R4 3 g g o
clebiecalgressiiqlidy(a78\gs58%)r act ed once WO 2007/ 084451
PCT/ US2007/ 001025 152 nore with EtQAc (-25 nL). The

conmbi ned organic |ayers were washed with brine (25
Stépp, dried over anhydrous MySO4, filtered, and

ol a65are A4 iR 5T et S8 S oo

thap%ﬂe%fré deQcabd@ FGOERAWPLSIIGIR dPdoom, 95% as a
clear, colorless oil. Step 2 Conpounds 1061B and 400

were converted to Conpound 1061 by appl ying

Example 1081

" HO=N,__H
IO N o
s N
MeQ,C ﬁ
CHO HO-N__H MeO:C OMe H
N
400 ot
Step 1 Step 2 H
T Br
1081A 10818

Step 1

A pressure tube containing a mixture of Compound 1081A (500 mg, 2.7
mmol) hydroxylamine hydrochloride (375 mg, 5.40 mmol), and sodium acetate
(443 g, 5.6 mmol) in absolute ethanol (10 mL) was heated, with stirring, at 80
°C for 18 h. The mixture was allowed to cool, after which the solvent was
removed. The residue was redissolved in EtOAc, and was washed with water
and brine. The organic layer was dried over anhydrous MgSO4, filtered, and
concentrated. The product was purified by PTLC (5% EtOAc—hexanes) to
give Compound 1081B (504 mg, 93%).

Step 2
Compounds 1081B and 400 were converted to Compound 1081 by applying
the procedure described for Examples 300A and 300B.



the procedure described for Exanples 300A and 300B.
The sanme procedure was used for the preparation of
w@oposass 1075, 1078 and 1079. Exanpl e 1070 MNERUSHN/001025
~N OS M@®2C NHBoc NH2 MeQ2C O H 5 S 400 OOW N Br
Step | Br Step 2 HO Ow 1070A 1070B 1061 Step | HC
(17 m., 4 Min dioxane, 68 nmvol) was added to an
ice-cold solution of Conpound 1070A in CH202 (27 mlL).
The reaction m xture was stirred at 0 C for 30 mn,
and at it for 18 h. The sol 86t was concentrated to
dryness to give Conpound 1070B as an off-white solid
(1.51 g). Step 2 Corrpounds 1070B and 400 were
An%esﬁcrlstb&% %Gu 8 eAlt%OA ar@’egé%éémv%tgg /O gggrl(ﬁz
108@”@%01;235}0?@551059310&%&@ 409071 Br ~N O Cl
MOR2C MORC Ow C C~(Br 400 N OS I~ ,S C Step 1
Br Step 2 HO Ow 1071A 1071B 1071
Example 1095

0
il MeN—<
[o) NMe
PN~
o o Meo t\b\

HN—Y MeN—< MeO.C OMe
@,NH NMe 400

Step 1 Step 2

Br Br

1095A 1095B

Step 1

A solution of Compound 1095A in DMF (2 mL) was treated sequentially with
sodium hydride (28 mg, 60% dispersion in oil, 0.70 mmol) and iodomethane
(0.04 mL, 80 mg, 0.56 mmol). The reaction mixture was stirred overnight at rt.
The reaction was quenched with water, diluted with EtOAc, and washed
sequentially with water and brine. The organic phase was dried over
anhydrous MgSQ,, filtered and concentrated to give crude Compound 1095B
(37 mg, 68%), which was used without further purification.

Step 2

Compounds 1095B and 400 were converted to Compound 1095 by applying
the procedure described for Examples 300A and 300B.

Example 973



Step 1 Neat bromne (1.4 nm, 28 mol, 1.1 eq) was
added dropwise to a stirred solution of Conpound
wamrms4s3t 0 g, 26 nmol) in dioxane (8 nl-) at BCIZUS2007/001025
Upon conpl etion of the addition, the reaction m xture
was heated at 60 C for 18 h. The reaction m xture was
diluted with Et20 (50 nL), and was washed
sequentially with saturated ag sodi um bi carbonate (50
m-) and brine (-50 nlL). The organic phase was dried
over anhydrous MgSO4, filtei®d, and concentrated. The
desired product, Conpound 107113, was separated from
the crude product by sgc (0-10% Et OAc- hexanes). Yiel d:
0.987 g, 15p6 yield. Step 2 Conpounds 1071 B and 400
were cori Lto,Co 1071 by applying the
procedure i bed cf arrpl es 300A and 300B.
Exanpl e 1077 Me HN |\ lz\% I\/bOZC NHBoc NHWVe McQ2C °
ove H 11 400%0 N Step Br Step 2 Oi Br OV 1077A
1077B 1077 WO 084451 PCT/ U82007/ 001025 154 Step
1 Asolution o rrgo nd 1077A (200 ng, 0.68 mmol) in
DMF (3 L) was treated wi th sodi um hydride (41 ny,
60% di sper si on By\%%N, 0.82 mml) followed by
I odonet hane (0.0 %117 mmol ). The reaction m xture
was stirred for The reaction m xture was dil uted

wi th Et QAc andméo sequentlfllly with water OH
[ i ayer was dn{ad over anhydro

bri ne® The orgas i
N%/‘@?Q@%\:@/Pered armbeconcentrated tp dryness to atfard
A N Pd(PPhy),Cl,, Cul, DIPA o T
I~ il oL :
H N
o\((r;

o (o)
? Step 2
400
|
973E
Step 4 l NHy/MeOH

0
0=g-0H

HN, _NH

r

973
Step 1. To a solution of 973A (320 mg, 1.62 mmol) in CH,CI, (10 mL) at rt
was added Et3N (0.45 mL, 3.2 mmol), 973B (375 mg, 1.78 mmol) and DMAP

(cat.) . After 30 min, the solvent was removed and the crude material was

purified by column chromatography (SiO;, 40% EtOAc/Hexanes) to afford
973C (520 mg, 43%).

Step2. Compound 400 (100 mg, 0.29 mmol) was combined with compound
973C (133 mg, 0.34 mmol), Pd(PPh3),Cl, (2.2 mg, 0.003 mmol), Cul (5.5 mg,
0.03 mmol), diisopropylamine (0.05 mL, 0.36 mmol) in DMF (1 mL) and stirred
overnight at 85°C. The reaction mixture was concentrated and the crude
material was purified with TLC plates (SiO2, 10% 7N NHj3 in methanol/CH,Cl,)
afforded the desired product 973D (20 mg, 15%) and 973E (20 mg, 14%).

I -
/OﬂNfi@/o
o /Mo



intermediate (191 ng). This internedi ate was
re-dissolved in CH2CI 2 and treated with HCl sol ution
W@ 200788435) . The solution was stirred at rt oveprei/gki007/001025
then concentrated to afford the desired product (1.52
ng, 100%yield (HC salt)), which was used w thout
further purification. Step 2 Conpounds 1077B and 400
were converted to Conmpound 1077A by applying the
procedure described for Exanples 300A and 300B.
Exanmple 1080 McO2 Cci HN #58,-NIN MO2C OW ci
css 400 o Step 1 Step 2 O Owe 1080A 10808 1080
Neat bromne (0.8 m., 24 mvol, 0.9 eq) was added
dropwi se over -20 min to a stirred solution of
Conmpound 1080A (2.00 g, 0.026 mol) in carbon
Stepe 6 Lsithpound 978020 ang.00 042Umenoly wvas disisolved int Aidvl NH3 in

M, offion, [2 S nd orifRd HL8  ¥B3iedt Blgette flbg At 06o o
overnightandThas regwdiotd mixtprenivaa [cpoled htos abomattechpagature and
07/ 084451 PCT/ %%%g%{ 001025. 1

sodi.um WO . o
cofiemtialbtia: SRPLGSIItG Veam PURTE® WiHtb gTeRativer REC,(Si J0% 7N
NH3asReth@m ol OHL IO\ ordad s tedied/producti 962 eresg, 87%).

concentrated. The desired product 10808 was purifie

by sgc (100% hexanes, isocratic) to give Conpound
stdP40Bapéund 19936 (Wh%'(ﬁé& rhindh Wab Jdisg&%hged ﬁ?’%MS%rﬁi%onia

ounds 1080B and 0O were converte Conpoun

Co
SO'ytieorzEynbbangia’ﬁigreck iRea pealeadpressHEs ihenatioP SE avernights The
reattion AktuRd Aas EEUIRA Qo 1RSI HEmberBtudt K& ddncentrated.  The

residue was purified with prepative TLC (SiO2, 10% 7N NH; in
methanol/CH.Cl,) afforded the desired product 973 (12 mg, 60%).

Example 1221

O
|
Br # &
Br Br
1221A 1221B

Compound 1221A (1.0g, 4.22 mmol), cyclopropyl boronic acid (326 mg, 3.80
mmol) and [PdCly(dppf)]CH.Clz (150, 0.21 mmol) in CH3sCN (15 mL) was
treated with potassium carbonate (56 mL, 5 mmol, 1M in H,0). The mixture
was subjected to vacuum and refilled with Nitrogen three times. The reaction
mixture was stired at 80 °C (oil bath) for 3 days. Additional
[PAClx(dppf)ICH2Cl> (150 mg) was added in day two. After cooling down, the
water layer was separated and extracted with EtOAc (20 mL) once. The
organic layers were combined, filtered through a Celite pad, and
concentrated. The product was purified by silica gel chromatography
(Hexane/EtOAc, 1:0 to 10:1 to 5:1) to give 1221B (280 mg, 33.5%)



CHO HON. H Me@®2C OV Hi 400 NO OWN Step | Step 2
HOBr Br O 1081A 1081B 1081 Step | A pressure
W@ aive/og@nt ai ning a m xture of Conpound 1081A (BODUSIN7/001025
2.7 mmol) hydroxyl am ne hydrochloride (375 ng, 5.40
mmol ), and sodium acetate (443 g, 5.6 mmol) in
absol ute ethanol (10 nL) was heated, with stirring, at
80 C for 18 h. The m xture was allowed to cool, after
whi ch the sol vent was renoved. The residue was
redi ssolved in Et OAC, and w&89washed with water and
brine. The organic |ayer was dried over anhydrous
MySO4, filtered, and concentrated. The product was
Ex%&h&i%{)}by PTLC (5% Et CAc- hexanes) to give Conpound
1 4 nmg, 93% . Step 2 Conpounds 1081 B and 400
were converted to Conpound 1081 by applying the
o. pre&cedure descri beg_f gy, Exanpl es 300A and 300B. WO
P007/ 084451 PCT/ US20p7/ 601025 156 Anal ogous
3 S Okhe preparation of Conpounds
, 1086, 1089, 1090, and 1091.
: ONwve MO®2dAd N\INI HWM H
~5Nve MQZC L gOM HI I\ O400 OW\N ... N

ﬁs@R 1 Step 2 O Br %OQVE

Compound 1250A (5.0 g, 20.3 mmol) was dissolved in thionyl chloride (40
mL) and stirred at reflux for two hours. After cooling down, thionyl chloride
was removed by rotary evaporator. The residue was dissolved in CH2Cl, and
was added to NH3-H,O (conc. 50 mL) slowly with stirring. The solid was
collected by filtration, washed with water, dried under vacuum for overnight to
give compound 1250B.

Example 1251

Br Br Br
Step 1 Step 2

COLH CO,Me o)

NH
1251A 1251B 1251C

Step 1

Compound 1251A (2.0 g), MeOH (20 mL), and H.SQ, (conc., 2mL) were
stirred at RT for three days. Hexane (50 mL) was added. The organic layer
was washed by water, dried over Na;SQO,, concentrated by rotary evaporator.
The product was purified by sgc (Hexane/EtOAc 10:1) to give compound
1251B (1.219 g)

Step 2



1095A 10958 1095 Step | A solution of Conpound 1095A

in DVF (2 mM-) was treated sequentially with sodium
whyarioglas( 28 ng, 60% di spersion in oil, 0.70 nP@l/PSANT001025

i odonmet hane (0.04 nL, 80 ng, 0.56 mmol ). The reaction

m xture was stirred overnight at rt. The reaction was

guenched with water, diluted with Et QAc, and washed

sequentially with water and brine. The organi c phase

was dried over anhydrous MgSO4, filtered and

concentrated to give crude ©@pound 1095B (37 ng,

68% , which was used w thout further purification.

Step 2 Conpounds 1095B and 400 were converted to

I 0

o 2 1 2 Bt Mol P 43S a7 i) e
(9470M9.§282 mrooh @re barzpysperoxdde (56 mg,H9.27 romei) wagpdded.

TR ARAD B 0P el s PBVRELR e el
waé filteréd Hn@ the ©rgakittiape2wiis adhed with QvaleiN1 0 nL)OThe
org%cr)\ic layer was dried over Na;SO,4, concentrated by rotary evaporator, dried
under vacuum. The residue was then dissolved in NH3-MeOH (7N, 10 mL)
and transferred into a 75 mL pressure bottle. The solution was stirred at 90
°C for over night. The product was purified by C18 chromatography
(CHsCN/water: 5% to 90%, with addition of 0.1% HCO-H) to give compound
1251C (800mg, 71%).

Example 1254

N™
| | /
N
1y — N
= | N
P
Br
Br
1254A 1254B

Compound 1254A (5.0 g, 17.61 mmol), 4-pyridine boronic acid (2.06 g, 16.73
mmol), and Pd(dppf)Cl.-CH2Cl, (644 mg, 0.88 mmol) were placed in a 500 mL
flask. The flask was vacuumed for 1 minutes and then it was filled with Na.
This process was repeated twice. CH3CN (200 mL) and K2CO3 (1M, 100 mL)
were added. The solution was stirred in at 35 °C for two days. Additional
Pd(dppf)Cl.-CH2Cl2 (400mg) was added in the second day. The aqueous
layer was separated and extracted with EtOAc (50 mL) once. The organic
layers were combined, washed with brine (100 mL) and dried over Na,;SO..
The solution was concentrated and purified by sgc (Hexane/EtOAc 3:1 to 2:1)
to give compound 1254B (3.1g, 74.9%).



1 973D 973E Step 3 NH3/MeOH Step 4 NH3/MeCH O rN
OAS-OH NOO - OO\ NOOO HNNHHN YNH OO 962
wOZ®78841p1 1. To a solution of 973A (320 ny, 1.PRI/DRWN)/001025
in CH2C12 (10 nL) at rt was added Et3N (0.45 nmL, 3.2

mmol ), 973B (375 ng, 1.78 mmol) and DVAP (cat.) .
After 30 mn, the solvent was renoved and the crude
material was purified by colum chronmat ography (Si02,
40% Et OAc/ Hexanes) to afford 973C (520 ng, 43%.
St ep2. Conpound 400 (100 ngl68.29 mmol) was conbi ned
with conmpound 973C (133 ng, 0.34 mmol ), Pd(PPh3)2C12
(2.2 ng, 0.003 mmol), Cul (5.5 ng, 0.03 mmol),
I lam ne (0.05 nL, 0.36 nmol) in DVMF (1 nl)
Exghﬁﬁgﬂﬁﬁéd overni ght at 85C. The reaction m xture
was concentrated and the crude nmaterjal was purified
with TLC pl at es (Sk02, 10% 7N NH3 | t hanol / CH2CQl 2)
af forded the desiffed product 973D.'( U, 15% and
973E (20 ny, 14% O 2007/ 084451 PC 2007/ 001025
158 Step 3. Co ) was
di ssolved in 7 M3 in MeCH sol (2 m) and
stirred in a seal ed pressure tube & 90 C overnight.
The reaction m xture was cooled to rjoomtenperature
and concentr at edseaThe resi due vvas1g&gi fied with
prepative TLC (Si 02, 10% 7N NH3 in et hanol / CH2Cl 2)
af forded the desired product 962 (12 ng, 67%. Step 4.

( dib,gS [ M
oA 238ATe Ao AR (188728 ki nd
(NiHi €9y (@.80he84t3 A0nA) exere piladed inTAd 50 mL pressure bottle.
EtOH (30 mL) and water (30 mL) were added. The bottle was sealed and
stirred at 80 °C oil bath for overnight. A white solid appeared. After cooling

down, 30 mlL water was added and the solid was collected by filtration. The
solid was washed by water (20 mL) twice, dried under vacuum at 50 °C for
overnight to give compound 1256B (6.18 g, 96.2%).

Example 1555

3. 3.
~
HN NH HN N
O ‘E“:’: o
i |
1555A 15558

Compound 1555A (1 .dg, 3.16 mmol) was dissolved in anhydrous DMF (20
mL). Methyl iodide (0.236 mL, 3.80 mL) and DIPEA (1.1 mL, 6.32 mL) was
added and the solution was stirred at RT for two days. More methyl iodide
(0.472 mlL, 7.6 mL) was added in day two. The solvent was removed by



reaction m xture was cooled to roomtenperature and
concentrated. The residue was purified with prepative
wWak@70%i482, 10% 7N NH3 in et hanol / CH2Cl 2) af POr/tism07/001025
the desired product 973 (12 ng, 60% . Exanple 1221 N
Br I f Br Br 1221A 1221B Conpound 1221A (1.0g, 4.22
mmol ), cycl opropyl boronic acid (326 ng, 3.80 mmol)
and [ PdC12(dppf)] CH2ClI 2 (150, 0.21 mmol) in CH3CN (15
nm) was treated with potassium carbonate (5 nm., 5
mmol, 1 Min H20). The m xt#62 was subjected to
vacuum and refilled with Nitrogen three tines. The
reaction mxture was stirred at 80 C (oil bath) for 3

o T or IS A BT (RS 31

1:1)as ghapeomipatndntb558 (268 sy, WX 44} OAc (20 nl) once.
The organic.layers were conbined, filtered through a
Celite pad, and concentrated. The product was
Exaﬁ-r(gj]é Hggeby silica gel chromatography (Hexane/ Et OAc,
to 10:1 to 5:1) to give 1221 B (280 ny, 33.5% WO
2007/ 084491 PCT/ US2007/ 001025 159 Exanple 1250 O OH
OpNR2>"NO2 NO2  Br B#" 3QA1250B Conpound 1250A (5.0
[ 1onyl chloride (40

' rwe . hours. After
cool i ng down, thionyl chI oridéi wal renoved by rotary

evapsgeX or . The resi due was 1866Bol ved in CH2Cl 2 and

was added to NH3-H20 (conc. 50 nL) slowly wth

stirring. The solid was <collected by filtration,
Congsdnuad 1666A200mg, dtr02dnmoﬁ&rnd/a;&eldmébicyom.mijhdéo—?-

engl(\ll)%d,% 9? ﬂp%&g 5rr9r%ol) were dlSSg] ir? rDI\%{-' (E rmL) in a two-neck
flask. The mixture was subjected to vacuum and the atmosphere refilled with
CO; supplied from the evaporation of dry ice at 23°C in a separate flask
through a vacuum adapter. The mixture was allowed to stir at 23°C for
overnight and the atmosphere of CO, was allowed to gradually escape
through a pin hole in a septum. The solvent was removed and the remaining
yellow oil was redissolved in THF (2 mL). 2M HCI (5 mL) was added
dropwise with stirring. A cloudy white precipitate formed which was briefly
sonicated. The solid was filtered, washed with THF (10 mL), and dried under
reduced pressure to yield compound 1566B (206.3 mg, 84.0%) as a white

solid.
Example 925
o
O~ /N e
o
\ ° x~"8r
N\ 90258
HN-N
A0 Pd(PPhy},Clz, Cul, DIPA
O H Step 1

924 925
Step1. Compound 401 (130 mg, 0.43 mmol) was combined with compound
925B (112 mg, 0.52 mmol), Pd(PPh3)Clz (6 mg, 0.009 mmol), Cul (12 mg,
0.06 mmol), diisopropylamine (0.1 mL, 0.71 mmol) in DMF (1 mL) and stirred



Step | | Step 2 CO2H CO2Me O NH 1251A 1251B 1251C
Step | Conpound 1251A (2.0 g), MeOH (20 nlL), and H2SO4
W@ e@nos4452mL) were stirred at RT for three daRsI/usS2007/001025

Hexane (50 m -) was added. The organic |ayer was
washed by water, dried over Na2SO4, concentrated by
rotary evaporator. The product was purified by sgc
(Hexane/ Et OAc 10:1) to give conmpound 1251B (1.219 @)
Step 2 WO 2007/ 084451 PCT/ US2007/001025 160 Conpound
1251 B (1.219g, 5.32 nmol) ®&8 dissolved in CCl4 (30
m.). NBS (947 ng, 5.32 mmol) and benzoyl peroxide (66
ng, 0.27 nmol) was added. The solution was stirred at

at §§°t§f&°2 2 *Fﬁérr%act%ﬁ FhixRREIVAY pdAHEd onhs @@dﬁ\drev\é’?s% phase

|tered and the organic layer Wwas washed Wt
HRLLY (ﬁﬂO%m@etoaﬁg@an E?BT\IQNQQIddQlcb"d’/ooW'eHzﬁthormlc acid

d
T TR L e
Stey R, Gm}npbumd 924d(1100amgf 6r233d1rhmﬂ) WS ﬂ&rmzmwm&d 6 mL) and

UG 0% a8k 5 78ub 28307 | it ietowar, itk d o 2 h

So(\@rﬁ Qdsamoved dntlth8 rudeimdtedid vk purifiedlor a%G IR Hverse

to 1251C (800ny, ..719.. I
oS HEEC BLUY Seobin RO S s S oo e
degiredﬁr&iucmﬂs}élo%%’YM%Dne boronic acid (2.06 g, 16.73
mol ), and Pd(dppf)Cl2-CH2CI 2 (644 ng, 0.88 nmol) were

placed in a 500 nL flask. The flask was vacuuned for
1 mnutes and then it was filled with N2.

Example 2000
NHNH =N
COMe Os_NHNH;, T( ?‘/N
I —_— | S
& step = stepz step3 { /N
Br Br
EtNCO, TsClI 2000D
TEA
o s e 5
—N HN,
\ =N
ON ON
I /N } N
/
Br
Br
2000E 2000F
Step 1

To a solution of 2000A (1 g, 4.6 mmol) in EtOH (12 mL) was added hydrazine
(0.22 mL, 6.9 mmol) at 25 °C and the mixture was heated to reflux for 3 h.
The reaction mixture was cooled to 0 °C and the resulting precipitate was
filtered and washed with cold EtOH to afford 2000B (0.86 g, 86% yield).

Step 2



This process was repeated tw ce. CH3CN (200 ni) and
K2CB (IM 100 m-) were added. The sol uti on was
wa@rioroedsin at 35 C for two days. Additional PCT/US2007/001025
Pd( dppf) C12- CH2Cl 2 (400ng) was added in the second
day. The aqueous |ayer was separated and extracted
with EtOAc (50 ml-) once. The organic |ayers were
conmbi ned, washed with brine (100 nL) and dried over
Na2SO4. The solution was concentrated and purified by
sgc (Hexane/EtQAc 3:1 to 2: 1}g4to gi ve conpound 1254B
(3.1g, 74.9%. WD 2007/084451 PCT/ US2007/001025 161
Exanple 1256 0 0 HN NH 0 1256A 1256B Conpound 1256A

70 B ol brof200de (560 . P8 b1t Bty Riiing g0 a0 mL

2. 78gvpnl pinbGHLCR. (9 rELWa(safHddﬁd éac(:j@tlwlammr'dgfjdda ?!32213 gin)éL \30!3"53

mRS15E 276, dBhening i ife ErmaRratulk [t the FktuTe was

paureditog cdld\l\nate3@nn@h&ﬁb@ﬁlt%@%r@éﬁ)ﬂgté‘%sm&eé@d 9y‘f|’ﬁ15atlon
col lL.ecte filtration. was washed

T'U%M'fe(szﬂ 0\3&% waghed with M@ieuaa@ ﬂr@éwmﬁraredgge@pmsure to

feoraraoae (3 DOERVRAHN 12568 (6 18 g, 96.29%.
aExarrpI e 1&55 chIS HN%& | 1 1555A 1555B

Conpound 1555A (1.0g, 3.16 mml ) vvas di ssolved in
S drous DMF (20 nL). Methyl iodide (0.236 niL, 3.80
m -) and DI PEA g 1 nm, 6.32 nL) was added and the
A syppengan e 2000G (20 mg, R T ormolin @HACN KB mel yand OH,Cl, (3

ngWa%qreéth‘W ith {Heﬂa]lgﬁ\ AL (0. 3R 29 H ol Bha 181 B%ng,

I vent
0.49 mmol) at 25 °C. The mlxture was stirred at the temperature for 5 h and

added to aqueous NaHCOj; solution. The organic layers were extracted by
CH2Cl> and the combined organic solution was washed with brine solution,
dried (NazS04), and concentrated in vacuo. The crude product was purified
by SiO; column chromatography (0 to 5% MeOH in CH.Cl,) to afford 2000D
(80 mg, 71% vyield).

Step 4

A suspension of 2000B (100 mg, 0.46 mmo!) in MeOH (3 mL) and 1,4-
dioxane (1.5 mL) was treated with BrCN (3 M solution in CH2Cly, 0.17 mL,
0.51 mmol) dropwisely at 25 °C. After stirring for 1 h at the temperature,
NaHCO3 (80 mg, 0.95 mmol) was added and the resulting suspension was
continued stirring for 18 h. The white precipitate formed was filtered, washed
with water, and dried in the air to afford 2000E (95 mg, 86% yield).

Step 5

A suspension of 2000B (100 mg, 0.46 mmol) in CHCl, (6 mL) was treated
with ethylisocyanate (0.04 mL, 0.50 mmol) at 0 °C and the mixture was stirred
at 25 °C for 6 h. To this suspension were added triethylamine (0.32 mL, 2.2
mmol) and TsCl (95 mg, 0.50 mmol) and the mixture was stirred at the
temperature for 18 h followed by addition to aqueous NaHCO; solution. The



WO 2007/ 084451 PCT/ US2007/ 001025 162 rotary
evaporator. The product was purified by sgc

W@ begasmasEt OAc: 3:1 to 1:1) to give-conpound REBEER007/001025
(766 ng, 73.4% . Exanple 1566 O Br CN Br I NH NH2
N~O H 1566A 1566B Conpound 1566A (200ng, 1.02 mmol)
and 1, 8-di azabi cycl o[ 5. 4. 0] undec-7- ene (DBU, 459 |,
3.06 nmol) were dissolved in DMF (2 nL) in a two-neck
flask. The m xture was subjected to vacuum and t he
at nosphere refilled with CO85supplied fromthe
evaporation of dry ice at 23C in a separate flask
through a vacuum adapter. The m xture was allowed to

orq?\aghcr: l@ﬁerm%r@chtré% 4 y}gi}gzs@ggnhﬁﬁﬁﬁfgwnﬁa rd?‘ﬂgﬁlc%utlon

was vsmhemwntwtmrm)sMehon,vw&ed (Naz&@a)amdtdmwatmted mgvacuo.

e w 0i | was. o (. .
ThitresiilieWan BRnGR Gee e v brTatedEny P eor in
CHOb9itpidffaird Z000Fed 0RNngh82%syield)ef |y  soni cat ed. The

solid was filtered, washed with THE (10 nL), and dried
under reduced pressure to yield conpound 1566B (206. 3
Ex@iplé2609 as a white solid. Exanple 925 0 O N O N
"Zkz ~~ ONf 9 25Br ONL OO NaOH/ MeOH OO - O HN
/O\\ -N/ OH-N/ )N O Pd(PPh3)2Cl 2, Cut, DI PA 0O/ _H

Stams1 H Step2oHN O 401 o tNj Oo Fl T 49%5 St epl.
Cofgpound 401 1 oGe 43 el ) was con‘ol\\ned OMe
conpound 928B my, 0.52Tmol), R PROG:
MeQagj, NYCOM ol ), Cul (12 ny, COzMe
2001A 2001B 2001C
Q
step2 I\ OMe
-— \X\ _— Hn- "N
MeO,CHN coaMe o N o
2001E
Step1

A solution of 2001A (11.7 g, 48 mmol) and 2001B (10.3 g, 40 mmol) in THF
(400 mL) was cooled to -7~8 °C and treated with NaH (60% dispersion, 6 g,
150 mmol) portionwisely. The mixture was stirred for 2 h at the temperature
and quenched by slow addition of acetic acid (15 mL). The mixture was
poured to a mixture of cold aqueous NaHCO3 solution and EtOAc. After
stirring for 0.5 h, the organic layers were extracted by E{tOAc and the
combined organic solution was washed with brine solution, dried (Na;SQO,),
and concentrated in vacuo. The oily residue was solidified in EtOAc/hexane
(1:1 mixture) to afford racemic 2001C (8.5 g) as a white solid after filtration.
The filtrate was concentrated and the residue was purified by SiO, column
chromatography (EtOAc : hexane = 1:2) to afford 2001C (1.5 g, 60%
combined yield). The active chiral isomer 2001C (0.32 g from racemic 0.8 g
per loading) was obtained by HPLC separation using preparative chiral OD
column (EtOH : hexane = 1:4).

Step 2



0.06 nmmol ), diisopropylamne (0.1 nL, 0.71 mmol) in
DMF (1 nml) and stirred WO 2007/ 084451

weEan/sas07/ 001025 163 at 85C for 2 h. The reRCl/US2007/001025
m xture was purified on a Glson reverse phase HPLC
(0-40% acetonitrile with Formc acid 0.01%in HOw th
formc acid 0.01 %9 afforded the desired product
924(107 nmg, 57% . Step 2. Conmpound 924 (100 ng, O0.23
nmol) was stirred in MeOH (5 nL) and LiOH (1 N, aq.,
5 nm) was added. The reacti t®#was stirred at rt for 2
h. Solvent was renoved and the crude material was
purified on a Glson reverse phase HPLC (0-40%

A A& d?ggfs é?ggc ,§§ Od;%og Wg@@f@ d&qﬁ-ﬁﬂ 51'56 5}3@)9@3 tr%%iél&%ﬂ TBAF

(1 mutm\ fHTIHE , O O\l 10 mmm)/s@ Q °CEAt® mlxture wdsmnrred\for

1.5 s e sttt o sobfREq a Fkfe s ier water 404 FRAG:

Thélsrgahibl 18yés weilér ext?A68d byr EtCAS ahd tﬁeemnibliﬁed @rganic

solgfipBivar wRabeR e brind splitog, St NR- S soredniited in

vadloidpRoWES chefs 200t T h'é&frbué 400 was r|’!>IacéEhifi>u 4 pPE4duP8 vessel
m xture was cooled to 0 C and the resultin

ang dissobyadineammoniaiin MeQH (N spitiary 6 mh) céﬁh@ ldlion was
he&etabBPAE G5 § 8 HB3nd coSY1vi A W folffvedd By concentration. The

residue was treated with CH,Cl, in an ice bath and the resulting solid was
filtered to afford 2001E (1.38 g) and the filtrate was concentrated and the

residue was solidified in CH,Cl, and hexane to afford 2001E (0.24 g, 76%
combined yield).

Example 2002

Step1

A mixture of 2001E (52 mg, 0.17 mmol), 2000F (68 mg, 0.26 mmol),
Pd(PPhj3)2Clz (2.4 mg, 3.4 umol), Cul (3.2 mg, 17 umol), and
diisopropylethylamine (65 pl., 0.37 mmol) in DMF (1.5 ml) was purged with N»
and heated to 70 °C. After heating for 17 h, the mixture was cooled to 25 °C
and purified by column chromatography on a reverse phase C-18 column



WD 2007/ 084451 PCT/ US2007/ 001025 164 To a suspension

of 2000B (300 ng, 1.39 mol) and triethylam ne (0.39
wWorgo7/024438 mmol ) in CH2Cl 2 (9 L) was added ackCT/US2007/001025

anhydride (0.15 nm., 1.53 mmol) at 25 C. After

stirring at the tenperature for 1.5 h, the m xture was

poured to a cold water and the resulting precipitate

was collected by filtration. The white solid was

washed with water and dried under reduced pressure to

afford 2000C (323 ng, 90% yil6¥d). Step 3 A suspension

of 2000C (120 ng, 0.47 mmol) in CH3CN (3 m-) and

CH2Cl2 (3 m-) was treated with triethylamne (0.39

9, .

(O e T AU A RO Rt e o BTPHD p e 102
(47am@7f’/mytﬁ!@)aous NaHCO3 sol ut| on. The organic |ayers

were extracted by CH2ClI2 and the conbi ned organic

solution was washed with brine solution, dried
Exahgd8@003 and concentrated in vacuo. The crude product

was purified by Si02 columm chromatography (0 to 5%

MeOH in CH2Cl 2) to afford 2000D (80 ng, 71 %vyi eI d)

N‘Step 4 A suspension of 2000B (100 ngy, AQ. 46 nmol ), Ny~
HNMEOH (3 ni) and 1,4; digpxane (M55 nLTN treahe WIthN

(3 m 2BPGR on i n a 2] rmm\
wisely at 25 C. After stlrrlngfor at t

2%8¥perature, NaHCCB (80 ng, 0.95 mmol )20088 addegooa®d  2003D

the resulting suspension was continued stirring for

18 h. The white precipitate forned was filtered,

washed wth water, and dried in the air to afford

2000 % d tep 5 A s spensi gn of 2000B
Co mwwé%ﬂé‘*ﬁﬁa& £ 0 himsl) FasaReohalan: 184posr Thk And
reatitét\! wﬂhos‘ckﬂﬂﬂi efibide (@ mi0- 20 rﬁﬁ‘ﬁil)) Aﬁteros@rﬁ‘iﬁ%ﬂbﬁ\ethane

was stirred at 25 C for 6

(©. g] l5§'p 30 BMalbwes adsied ﬁqeat'ﬁwamwg was §E"ﬁ9 Top4zours at
rodfBémpatisbnl Waé Qédé@ to Btraf aEBRJté a"i‘mméfé‘? Whétdé{l.faeo‘@siayer

stirred at the nperature for 18 h fol |l owed

Waé(ﬁiqt'}ai'i&ﬁﬂ Wdihaﬁﬂ]béb%%etﬁﬁﬁ-mes/b“ the erganiaéayars were combined,
washed vﬁﬁf‘ﬂﬁ%?/ Eggg%ﬁzé’&? gﬂQﬁ %ﬁ@é@ SOR9E TRY %F;R/e}f‘@ n%s

extract ed organi ¢ So
removed by rotary evaporator and further purified by S|02 column

chromatography to give 2003B (105 mg, 25% yield), 2003C (110 mg, 26%
yield) and 2003D (106 mg, 25% yield).

Example 2004
oN\
HN + NaOCHgy + CHgl
Room temp
Br Br
2004A 20048 2oo4c

Compound 2004A (1 g, 5.07 mmol) was dissolved in 20 mL of THF and
reacted with sodium methoxide (10 mL, 5.07 mmol). After 30 min,
iodomethane (1.3 mL, 20.3 mmol) was added. Reaction mixture was stirred



was washed with brine solution, dried (Na2SO4), and
concentrated in vacuo. The residue was purified by
w®R@2/08abum chr omat ography (0 to 5% MeCH in  EBERTSR)7/001025
to afford 2000F (102 ng, 82%yield). Exanple 2001 TMS
OTMS Il * N\ Owe steel O Br MQ2CHN MQZC
NHCO2Me CO2Me 2001A 2001B 2001C step2 \ OOw Ow N
HN - I MeO2CHN-"-N1 / O-N O CO02Me 400 2001E Stepi
A solution of 2001A (11.7 g, 48 mmol) and 2001B (10.3
g, 40 mol) in THE (400 nlLyegas cooled to -7-8 C and
treated with NaH (60% di spersion, 6 g, 150 mmol)
portionvvi sely. The mixture was stirred for 2 h at the

forgpeﬁgﬁ r{g&n ?#ﬁeq%%p’tcp}g% cpfg‘ (?tggl %éé’tﬁt«%&n?%tl&? The

aqoednds Ww&s Slethixt8d 3mittu bthoh aaetatéltvme Allftherorganic layers

f h I
wes chmiRed athe Wb e RotRgS are Thdd BFer s el skRds.
Thiti doivetitiviigs E@huw@ By ratarﬁtévétia@@ﬂ)and fanaecpunﬁm bgtSiO,
in vacua. The oil &) resi due was_sol i dj

colmehmamravehy giver 2004B (47Q Mg, Aﬂ%d&%ﬂ? gngd FPPAC (450
mg#,&zﬁ’/o Jeldp @ white solid after filtration. The
te vvas concentrated and the residue was purlfl ed
by Si 02 columm chromat ography (Et OAc : hexane = 1:2)
ExE?nﬁlfef 2001C (1.5 g, 60% conbined yield). The
active chiral isomer 2001C (0.32 g fromracenmic 0.8 ¢
per | oadi ng) was obtained by HPLC separ ation using
preparative chiral OD colum (EtOH : hexane R 1:4).

N otep 2 WO 2007/ 084451 PCT/ US2007/ 00dr025 166X
+  NaOCH; +  CHgl

4
RT

2.
2. 5/ z-

Br Br
2005A 2005B 2005C

Compound 2005A (400 mg, 2.03 mmol) was dissolved in 10 mL of THF and
reacted with sodium methoxide (4 mL, 2.03 mmol). After 30 min iodomethane
(0.5 mL, 8.12 mmol) was added. Reaction mixture was stirred for 3 hours at
room temp, then it was added to ethyl acetate and water. The aqueous layer
was extracted with ethyl acetate twice. All the organic layers were combined,
washed with brine solution and dried over sodium sulfate. The solvent was
removed by rotary evaporator and further purified by SiO; column
chromatography to give 2005B (200 mg, 47% yield), 2005C (150 mg, 35%
yield).

Example 2007



A solution of 2001C (3 g, 7.16 mmol) in THE (30 m -)
was treated with TBAF (1 Msolution in THF, 10 n, 10
wonwipsas1 0 C.. The mi xture was stirred for 1PGI/OSAD7/001025

the tenperature and poured to a m xture of ice-water
and Et QAc. The organic |layers were extracted by EtOAc
and the conbi ned organic solution was washed with
brine solution, dried (Na2SO4), and concentrated in
vacuo to provide crude 400. The crude 400 was pl aced
in a pressure vessel and di68olved in amonia in MeCH
(7 N solution, 60 nL). The solution was heated to 80
C for 14 h and cooled to 25 C fol |l owed by

oncentration. The resi due was treated w th §H202 in
Hn al) i ce bath an the reg |ng sol i%¥Mas MEMNened to
or d *200 " 138+g) thefiIthrate was
centrated and the reS| due was solidified rmgH2C 2

Bhexane to afford 2001E (0.24 g, 76% conbbewe
yiel'd). Exanple 2002 HNN O HNN OON "Ov O'' -
.-Nsteel O MNMN' V/NHONOHNNO Br Fi 2000F
2001E 1502 Stepl A m xture of 2001E (52 ng, 0.17
mol ), 2000F (68 ny, 0.26 mmol), Pd(PPh3)201 2 (2.4

Comommaﬂn\ (200Img.31.21mymaty wasdlissolved in 10 mL of CH.Cl,

oSSR BIBEIRYE B0 i ryad B SRt

(0.h8ahl ng.3Monnidl). The feactibririxtureasas stifred fop5 Ih'»uﬁs atirabm

tertBdhartt Ak HWSHR KOAo e BEr LD S BOREBLEGH RIS Solution.

Thé %r@én&ﬁ@@&é Wwerg\akieactedOditlV OGOl domisiHeEdnd dried boed
SOSIUEP sul ate 5’Phe solvent was removed by rotary evaporator to yield
compound 2007B (205 mg, 71% yield).

Example 2008
SN DCM MEM-N N
+ MEMCI + DIPEA
) - @
Br Br
2008A 20088

Compound 2008A (200 mg, 1.02 mmol) was dissolved in 10mL of CH.Cl,
and reacted with DIPEA (0.53 ml, 3.03 mmol), followed by addition of MEMCI
(0.15 mL, 1.31 mmol). The reaction mixture was stirred for 16 hours at room
temp, then it was added to CHzClz and sodium bicarbonate aqueous solution.
The organic layers were extracted with CH,Cl,, combined and dried over
sodium sulfate. The solvent was removed by rotary evaporator to yield
compound 2008B (210 mg, 72% yield).

Example 2009



(47 nmg, 57%yield). Exanple 2003 HN NN N THE -NN'N N

J + NaOCH3 + CH3l + ~+ N\ / RT\ / t/ 2003ABr Br Br
wQe®3MBsA03C 2003D Compound 2003A (400 ng, 2.PCHUBE10P7/001025

was di ssolved in 10 nL of THE and reacted with sodi um

met hoxide (4 nL, 2.0 nmmol ). After 30 mn iodonethane

(0.5 nmL, 8.0 nmmmol ) was added. Reaction m xture was

stirred for 4 hours at roomtenp, then it was added

to ethyl acetate and water. The aqueous |ayer was

extracted with ethyl acetaté70wice. Al the organic

| ayers were conbi ned, washed with brine solution and

dri ed over sodiumsulfate. The solvent was renoved by

rotary evaporator and further purified by Si 02 col umm

chromat ogr aphy to give 2003B (105 ng, 25%yield),

2003C (110 ny, 26% vyield) and 2003D (106 ng, 25%

yield). Exanple 2004 NN THE -N N HN + NaOCH3 + CH3I
wen” o, b Roomtenp Br Br Br  2004A 2004B 2004C Compound

o04A (1 g, 5.07 mol) was di ss8Ved in 20 nL of THE
reacted with sodi um nmet hoxt (10 nm., 5.07 mmol).
r 30 mn, iodonethane (1.3 , 20.3 mmol) was

. Reaction mxture was stirrgd VW 2007/084451
ysg 625 168 Tor 5 hour 3 aty n@ tenp, then
to ethyl acetate an te 'he aqueous

r0vvas extracted with ethyl °acel'daFte twice. Al the
orggiileg | ayers were conbined, wasggd with brine
solution and dried over sodiumsulfate. The sol vent
was renoved by rotary evaporator and further purified

CoMpotirif 2009A (20 mg, 0.04 mmol) was dissolved in 2 mL of MeOH-
CH.Cl; (1:1 mixture) and reacted with trifluoroacetic acid (0.4 ml). The
reaction mixture was stirred for 3 days at room temp and then at 40 °C for 20
hours. The solvent was removed by rotary evaporator and the residue was
purified by preparative TLC to yield compound 1522 (2 mg, 12% yield).

Example 943
1 Step 2 OCFzH
By g et §
s43n 9438 Step 3
OCF,
™S g/~
il 943D . o
step 4 N stop 5
MeO. iﬂ __sees | °°>(N\H OCEH MeO N OCF;latep 6

o OMe

a0t /~oMe ° O//Lom

S43E 943F
9 /
S (ﬁ\
S
MoO NHN CFZHsth 7 slep 8 OCFzH
0 ome —_— Meo
9436 OMs i °
94:m
Step 1.

943A (0.35 g, 2.35 mmol) in 5 mL NMP was treated with Cs.CO3 (1.15g, 3.5
mmol). The flask was equipped with a dry ice acetone trap and difluoro choro
methane gas was bubbled for 2 h. another portion of Cs,CO; (2.68 g, 8.2
mmol) was added excess of difluoro choro methane gas was bubbled in




col um chr omat ogr aphy to give 2004B (470 ng, 44%
yi el d) and 2004C (450 ng, 42%yield). Exanple 2005 N
wWORDAHBSH4BIN HN + NaOCH3 + CH3l + N RT Br Sr 2PO0BBS2007/001025
2005B 2005C Conpound 2005A (400 ng, 2.03 mmol ) was
di ssolved in 10 nL of THE and reacted with sodium
nmet hoxide (4 nL, 2.03 mmol ). After 30 m n iodonet hane
(0.5 nm., 8.12 mml) was added. Reaction m xture was
stirred for 3 hours at roomtenp, then it was added
to ethyl acetate and water.{fhe aqueous |ayer was
extracted with ethyl acetate twice. Al the organic
Iayers wer e conbi ned, washed with brine solution and

ool 3o BB Sl UM LA o TR BB U Beed UMY
Angg{)ég ( 15% ap h)ﬁzc®3q2\ﬁa 308 2BmpaslY was, am gkedss) of difluoro

35% | d .
chorgometianesgapve ?5 %Gégﬁangecfﬁ%ﬁv%fﬁ’&ﬁ%m\? h.
The 5Midn Wa@' d?ﬁfemlthBrs En. @Q@feﬂ@W&heemvm wmeacmm 5

di ssol ved in 10

méﬁmdb@é@ é@(m FH—)D pg,grg@mgs peregrigd ﬁﬂgp})ncgmrpm yield a
crl{@éaa\ﬁzﬂﬂz‘ht\lvgg o \Iﬁl snhéélgéﬁpf%popl%\t@ &hfBFRbtogrd P8y using 3:1

Ion m xture tirred hours at” room
ethyé apetataehexanessyigtiad0 mg ofpare perriics §438m

bi car bonat e aqueous solution. The organic |ayers were
extracted with CH2Cl 2, conbined and dried over sodium
StepRfate. The sol vent was renoved by rotary evaporator

Compglljr% 3433 (600 mg, 3.01 mmol) was dissolved in THF (40 mL) and
DMPU (6 mL) and potassium t-butoxide (406 mg, 3.61 mmol) was added and
stirred at rt for 2 h. Chloro pivalate (0.656 mL, 4.52 mmol) was added
dropwise and stirred at rt for 2 h. The reaction was quenched with NH4CI-H2O
and extracted with ethyl acetate (3 X 20 mL). The combined organic layers
were dried and concentrated to yield a crude which was puriﬁéd by silica-gel
prep plate chromatography using 1:3 ethyl ‘acetate: hexane to yield 700 mg of
pure product 943C.

Step 3.

Compound 943C (1.4 g, 4.47 mmol) was dissolved in CHzCI>(20 mL) and
cooled to 0 °C. TMS bromide (1.13 mL, 8.58 mmol) was added dropwise.
The reaction was stirred at 0 °C for 2 h and it was slowly warmed up to rt.
Solvent was removed and it was dried under vacuum to give compound 943D
(1.2g, 92%).

Step 4.

Compound 308 (1.05 g, 4.3 mmol) and compound 943D (1.1 g, 3.76 mmol)
were dissolved in THF (40 mL) and cooled to -30°C. NaH (518 mg, 12.95
mmol) was added portionwise and the reaction mixture was stirred for 2 hours
at -12°C. Acetic acid was added slowly and the reaction was allowed to warm



conmpound 2007B (205 mg, 71 %yield). Exanple 2008 N, N
DCM MEMN NN HN I + MEMCI + DIPEA -~ 't RT Br Br
wQe®3esa808B Conpound 2008A (200 ng, 1.02 mMmoPJT/vER07/001025
di ssolved in 10nL of CH2CI 2 and reacted w th DI PEA
(0.53 M, 3.03 mmol ), followed by addition of MEMC
(0.15 nm, 1.31 mmol ). The reaction m xture was stirred
for 16 hours at room tenp, then it was added to
CH2Cl 2 and sodi um bi car bonat e aqueous solution. The
organi c | ayers were extracte@2w th CH2Cl 2, conbi ned
and dried over sodiumsulfate. The sol vent was
renmoved by rot ary evaporator to yield conpound 2008B
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de§t5¢9é’rﬁf’d REO88.AP%bt ary evaporator and the
residue was purified by preparative TLC to yield
conpound 1522 (2 ng, 12%yield). Exanple 943 0 O OH
Stﬂvépl O Step 2 baOCF2H HN 943A 1 i OCF2H_ QUO -N 1 ~

Th'é'f two iSormérCwere separated using a chiral AD column. One gram of

material was injected into the column and the two peaks were separated by
using a solvent mixture of 90% hexanes/2-propanol. The first isomer was the
desired compound 943F (400 mg, 80%).

Step 6:

Compound 943F (450 mg, 1 mmol) was dissolved in THF (10 mL) and cooled
to 0°C. Tetrabutylammonium fluoride (1 M in THF, 1.5 mL, 1.5 mmol) was
added dropwise and the reaction was stirred for 20 min at 0°C. The reaction
mixture was diluted with ethyl acetate and watér. The organic layer was
washed with water, saturated sodium bicarbonate, brine, dried over sodium
sulfate and concentrated to provide compound 943G (380 g, 99%). The
product was used without purification.

Step 7

Compound 943G (50 mg, 0.13 mmol) was combined with 3-iodopyridine (40
mg, 2.0 mmol), Pd(PPh3).Cl2 (1 mg, cat.), Cul (2.5 mg, cat.), ditsopropylamine
(0.04 mL, 0.29 mmol) in DMF (5 mL) and stirred at 70°C for 1 h. 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 (SiO,, 66% EtOAc/Hexanes) afforded
the desired product 943H (46 mg, 77%).

Step 8.



943B Step 3 OCFZ TMS &~ | , 11 943D TM5 O TMs O MOO

OpOVe step 4 _ MO\ NH/ OCF2N taps MOS H ~ /
woze2e9usP8 30B O 0~' Ove 0 '}-Ove 943E 943F EOFRE2007/001025

MO ,jGWH / CR2H5tp' "~~ //N 1 i step8 \ OCF2H ~10~1

O Ovwe MO XNH N 943G 0 O"OWve O~NH O 943H 943 Step

1. 943A (0.35 g, 2.35 mol) in 5 nL NVWP was treated

with Cs2CO3 (1.15 g, 3.5 nmol). The flask was

equi pped with a dry ice acetone trap and difluoro

choro nethane gas was bubbl@&d for 2 h. another
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S [ :

CofRAEAAS QB nE P HiDh s, desoiken B4 7, U firphial tion
(2 migtanet streed ima ssfaleds passsyre tebe @it VW) 2%C mver)ightsThededction

i M edipn off Raef{ 6 MpBRALRE Faf odl TGy o e oruce

matedalt nas waeated |witle EVOEH ahd the Gdlid wasndoliestedd by shction

fisEEPE tarreroa t oM EhOPIeR Y S0 A4 crude wnich

was purified by silica-gel prep plate chromatography

using 3:1 ethyl acetate: hexane to yield 230 ng of

pure product 943B. Step 2. Conmpound 943B (600 ny, 3.01
Ex 1k 29 di ssolved in THE (40 nL) and DMPU (6 nl)

and potassiumt-butoxide (406 ng, 3.61 mmvl) was added

and stirred at rt for 2 h. Chloro pivalate (0.656 ni,

4. 52vsmol ) was added ™S N
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Step1

A solution of 2001A (515 mg, 2.12 mmol) and 2014A (730 mg, 2.54 mmol) in
THF (15 mL) was cooled to -5 °C and treated with NaH (60% dispersion, 370
mg, 9.25 mmol) portionwisely. The mixture was stirred for 8 h at the
temperature and was poured to a mixture of cold aqueous NH,Cl solution and
EtOAc. After stirring for 0.5 h, the organic layers were extracted by EtOAc
and the combined organic solution was washed with brine solution, dried
(Na2S0,), and concentrated in vacuo. The residue was purified by SiO,
column chromatography (1 to 7% MeOH in CH,Cl,) to afford 2014B (600 mg,
72% yield).

Step 2



dropwi se and stirred at rt for 2 h. The reaction was
guenched with NH4Cl - H20 and extracted with ethyl
waeerasas(3 X 20 nL). The conbi ned organi c | ayRPCBHUS248T/€)1025
dried and concentrated to yield a crude which was
purified by silica-gel prep plate chromatography
using 1:3 ethyl acetate: hexane to yield 700 ng of
pure product 943C. Step 3. Conpound 943C (1.4 g, 4.47
mmol ) was dissolved in CH2CI 2(20 nL) and cooled to O
C. TMS bromide (1.13 ni, 8.83%4nmmvl) was added
dropwi se. The reaction was stirred at 0 Cfor 2 h and
it was slowy warnmed up to it. Solvent was renoved
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50% et hyl acet ate/ hexanes) afforded the desired
Stdyy @duct 943E (1.3 g, 76%. Step 5 The two isoners were
separ at ed usi ngﬁa chiral AD columm. One gram of
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brifié @aNition, died (NE5S0,), and concentrated in vacuo. The residue was
purified by SiO, column chromatography (1 to 5% MeOH in CH,Cl,) to afford
racemic 2014D (183 mg, 76% vyield). The active enantiomer of 2014D was
separated by chiral HPLC on chiral OD column (IPA/hexane = 1:3) to afford

active isomer 2014D (50 mg).

Step 4

2014D (49 mg, 0.11 mmol) was placed in a pressure vessel and dissolved in
ammonia in MeOH (7 N solution, 7 mL). The solution was heated to 80 °C for
18 h and cooled to 25 °C followed by concentration. The residue was purified
by preparative TLC (7% MeOH in CH2Cl;) to afford hydantoin 2014E (not
shown, 35 mg, 84% yield). 2014E (34 mg, 0.089 mmol) was dissolved in 10%
MeOH in CHxCl; (3 mL) and was treated with 4 N HCI in dioxane (0.3 mL).
The mixture was stirred at 25 °C for 18 h and concentrated in vacuo to afford
2014F (34 mg, quant.).



washed with water, saturated sodi um bi carbonat e,
brine, dried over sodium sulfate and concentrated to
w@e@vioglgsconpound 943G (380 g, 99% . The prodRCT/USHE7/001025
used without purification. Step 7 Conpound 943G (50
ng, 0.13 nmmol) was conbined with 3-iodopyridine (40
mg, 2.0 mmol ), Pd(PPh3)2CI2 (1 ng, cat.), Cul (2.5 nyg,
cat.), diisopropylamne (0.04 nmL, 0.29 mmol) in DW
(5 mM-) and stirred at 70C for I h. The reaction
m xture was diluted with ethyd acetate and water. The
organic |l ayer was washed with water, brine, dried
over sodium sul fate and concentrated. Purification by
col utm chr omat ogr aphy (Si 02, 66% Et QAc/ Hexanes)
afforded the desired product 943H (46 ng, 77% . Step
Stqp SWDO 2007/ 084451 PCT/ US2007/ 001025 173 Conpound 943H
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Step 1

A solution of 2014B (193 mg, 0.52 mmol) in CH,Cl, (3 mL) was treated with
trifluoroacetic acid (0.3 mL) at 25 °C. The mixture was stirred for 2 h at the
temperature and concentrated in vacuo to afford 2015A (280 mg, quant.).

Step 2
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I OH 2014F Br 1533 2014G Stepl A solution of 2001A
W@ 23/081351 2. 12 mmol ) and 2014A (730 ng, 2.54 npot/psion7/001025
THE (15 nlL) was cooled to -5 C and treated with NaH
(60% di spersion, 370 ng, 9.25 mmol) portionw sely.
The m xture was stirred for 8 h at the tenperature

and was poured to a m xture of cold agueous NHACI
solution and EtQOAc. After stirring for 0.5 h, the
organi c |l ayers were extract ¢@éby Et OAc and the

conbi ned organic solution was washed with brine
solution, dried (Na2SO4), and concentrated in vacuo.
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hexane) "to afford 2014C (329 ng, % vyield). Step 3

actiyeisomer?0 A (68 mas rTg, 0.56 mml), 2005C (124 ny,
0.58 mmol ), Pd(PPh3)2C12 (4.0 ng, 6 gnol), CQul (21
ng, 110 rmol), and diisopropylethylamne (0.39 ni,

Step 34 mol) in DMVF (4 M) was purged with N2 and

A D80G of 2078 S KAt ARIARPHELE o WS by i Tonr
(1 Mcsolutiorin THIE 01 §anll,c0.H&yeamoivar@°C. The mixture was stlrred
for 1.5 h at the temperature and poured to a mixture of ice-water and EtOAc.
The organic layers were extracted by EtOAc and the combined organic
solution was washed with brine solution, dried (Na;SQ;), and concentrated in
vacuo to provide desilylated compound after SiO; column separation (0 to 5%
MeOH in CH.Cl,). The desilylated compound (48 mg, 0.098 mmol) was
placed in a pressure vessel and dissolved in ammonia in MeOH (7 N solution,
10 mL). The solution was heated to 70 °C for 18 h and cooled to 25 °C
followed by concentration to afford crude 2015D (39 mg, 82% yield in 2steps).

Step 4

A mixture of 2015D (39 mg, 0.089 mmol), 3-iodopyridine (37 mg, 0.18 mmol),
Pd(PPh3)2Cl2 (1.4 mg, 9 umol), Cul (1.4 mg, 2 umol), and
diisopropylethylamine (0.027 mL, 0.20 mmol) in DMF (1 mi) was purged with
N2 and heated to 70 °C. After heating for 3 h, the mixture was cooled to 25 °C
and purified by column chromatography on a reverse phase C-18 column
(0.01%HCO,H in water/0.01% HCO.H in CH3CN) to afford 1534 (27 mg, 59%
yield).



extracted wth Et CAc and the conbi ned organi c sol ution
was washed with brine solution, dried (Na2SQ4), and
w@oncessat ed i n vacuo. The residue was puri fPedukze07/001025

Si 02 colum chromat ography (1 to 5% MeOH in CH2ClI 2) to
afford racem c 2014D (183 ny, 76%yield). The active
enanti oner of 2014D was separated by chiral HPLC on
chiral OD colum (IPA/ hexane = 1:3) to afford active
i somer 2014D (50 ng). Step 4 2014D (49 ng, 0.11 mmol)
was placed in a pressure vesgpl and dissolved in
ammonia in MeOH (7 N solution, 7 nmL). The sol ution was
heated to 80 C for 18 h and cooled to 25 C fol | owed

b ration. The residue was purified by
e B8R
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hydant oi n 2014E (not shown, 35 ny, 84%yield). 2014E

O(34 ng, 0.089 mml) was di ssol ved in 10% MOH in
CléH (3 1nL) and waer,4 I egt ed in di OCF,H
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A m xture of 2014F (18 ng, 0.055 mml), 2014G (18 ny,

0.06 nmol ), and diisopropylethylamne (48 L, 0.28
Step®l ) in DM (0.5 nL) was heated to 60 C. The m xt ure
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dru\-ad %Q£§§O4). and concentrated in vacuo. The residue was purified by SiO»

column chromatography (CH,Cl,) to afford 2016B (900 mg, 46% yield).

Step 2

A suspension of 2016B (428 mg, 2.14 mmol) in water (2.5 mL) was treated
with 1N NaOH solution (2.14 mL, 2.14 mmo!) and the mixture was stirred at
100 °C for 2 h. The mixture was cooled and concentrated in vacuo. The
residual solid was dried by azeotropic distillation with tolune and dissolved in
DMF (2.5 mL). The solution was treated with iodomethane (0.4 mL, 6.42
mmol) at 25 °C for 4 h followed by addition to ice-water. The organic layers
were extracted with EtOAc and the combined organic solution was washed
with brine solution, dried (Na>S0O,4) and concentrated in vacuo. The residue
was purified by SiO. column chromatography (CH,Cl,) to afford 2016C (326
mg, 66% vield).

Step 3

A solution of 2016C (50 mg, 0.22 mmol) in THF (1 mL) was treated with
tribromophosphine (20 pL, 0.22 mmol) at 25 °C. The reaction mixture was
stirred at the temperature for 20 h and added to aqueous NaHCQ; solution.



Cl N, 2015B N step3 HN2\ '. | Ostepd " ,\ O\ O
NN/ \ NO-HO~NI1 ~ N/ HNiN | O-H O~ 2015D 1534
wW®E@p/084481 sol uti on of 2014B (193 ng, 0.52 nmol PCT/0S2007/001025
CH2Cl12 (3 m-) was treated with trifluoroacetic acid

(0.3 nL) at 25 C. The m xture was stirred for 2 h at
the tenperature and concentrated in vacuo to afford
2015A (280 ng, quant.). Step 2 WO 2007/ 084451

PCT/ US2007/ 001025 176 A m xture of 2015A (580 ngy, 1.2
mol ), 2015B (435 ng, 1.22 #%®l), and

di i sopropyl ethylamne (0.85 nL, 4.88 mmol) in DVF (7
nm.) was heated to 80 C. The mixture was stirred for

4 t j . ;
ool RS G EEPETEAYRE o8 i
sohatibr wasbwiashed sithubfine solittioad d(ited IB@4$0O4praihd concentrated in
a5 T BB IrBRkenenaciard SIES Galize) REematneraebt 2) (o
(CHiéQﬂiéxahéCflfﬁ’? 18 Qflrd 2096 D016 AR/ @BE NiEld). The active

0

enant i oner 015C was separated by chiral HPLC on
chiral OD colum (IPA/ hexane = 1:3) to afford active
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Step 1

2014C (73 mg, 0.24 mmol) was placed in a pressure vessel and dissolved in
ammonia in MeOH (7 N solution, 5 mL). The solution was heated to 80 °C for
18 h and cooled to 25 °C followed by concentration. The residue was purified
by SiO. column chromatography (1 to 10% MeOH in CH,Cl,) to afford 2017A
(20 mg, 33% vyield).

Step 2

2017A (20 mg, 0.08 mmol) in MeOH (2 mL) was treated with 4 N HClI in
dioxane (1 mL) at 25 °C. The mixture was stirred at the temperature for 20 h
and concentrated in vacuo to afford crude 2017B (19.6 mg).

Step 3

A mixture of 2017B (19.6 mg, 0.103 mmol), 2016B (37 mg, 0.12 mmol), and
diisopropylethylamine (0.11 mL, 0.6 mmal) in DMF (0.5 mL) was heated to 60
°C. The mixture was stirred for 48 h at the temperature and concentrated in
vacuo. The residue was purified by preparative TLC (6% MeOH in CH,Cl,) to
afford 2017C (11 mg, 32% yield).



pl aced in a pressure vessel and dissolved in anmoni a
in MeOH (7 N solution, 10 nL). The sol ution was
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by concentration to afford crude 2015D (39 ng, 82%
yield in 2steps). Step 4 A m xture of 2015D (39 nmy,
0.089 mmol ), 3-iodopyridine (37 ng, 0.18 mmol),
Pd(PPh3)2CI2 (1.4 ng, 9 prol), Cul (1.4 nyg, 2 nol),
and diisopropylethylamne (0.027 nm., 0.20 mml) in
DMF (1 m) was purged with 1K@ and heated to 70 C.
After heating for 3 h, the m xture was cooled to 25 C
and purified by columm chronmat ography on a reverse
phase C-18 colum (0.01 %CO2H in water/0.01 % HCO2H
in CH3CN) to afford 1534 (27 ng, 59% vyield). WO
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Step 1

Neat ethyl chloroformate (12.5 mL, 14.3 g, 132 mmol) was added dropwise
over ~10 min to a stirred, ice-cold solution of Compound 1087A (18.9 g, 125
mmol) and triethylamine (18.2 mL, 13.3 g, 132 mmol) in CH.Cl, (400 mL).
The solution was stirred at 0 °C for 1.5 h, after which solvents were removed
by evaporation. The resulting liquid was dissolved in EtOAc (~400 mL) and
the resulting solution was washed sequentially with water (2 x 100 mL) and
brine (~100 mL). The organic layer was dried over anhydrous MgS0O4,
filtered, and concentrated to give Compound 1087B as a pale yellow liquid
(26.9 g, 96%).

Step 2
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pressure vessel and dissolved in
follwingitiae iproddsidie (given :mEuatrmlfe 360A4 Btemkk sol uti on was
heated to 80 C for 18 h and cooled to 25 C fol | owed
by concentration. The residue was purified by Si02
Stepldumm chromat ography (1 to 10% MeCH in CH2CI 2) to

T gt hongeelllg %ﬂﬁbﬁmﬂnﬁf"mﬁgﬂ% ofieout

foltbvﬁngnﬁe(plodﬁdt)reagwé}‘iuCExéihm!@BﬂDAr StepE.stirred at
the tenmperature for 20 h and concentrated in vacuo to
afford crude 2017B (19.6 ny).

Step 5

Compounds 1087F (2.45 g, 10.1 mmol) and 1087E (2.86 g, 10.6 mmol) were
admixed. Dry THF (80 mL) was added and the resulting suspension was
cooled to —~78 °C and stirred for 30 min. LHMDS solution (20 mL, 1 M in THF,
20 mmol) was added dropwise over 15 min. The reaction mixture was stirred
at —78 °C for 2 h. Saturated aq. ammonium chloride solution (100 mL),
followed by EtOAc (250 mL), were added to the stirred reaction mixture and
the temperature was allowed to rise to rt. The organic layer was separated
and the aqueous layer was extracted with EtOAc (200 mL). The combined
organic layers were washed with brine, dried over anhydrous MgSQ,, filtered,
and concentrated. The resulting crude product was purified by sgc (10-100%
EtOAc-hexane gradient) to afford Compound 1087G (2.70 g, 62%) as a beige
solid.

Steps 6,7, 8
Compound 1087G was converted to Compound 1087 in a three-step
sequence following the procedure given in Example 300B, Steps D through F.

Example 1099



Step 3 A mxture of 2017B (19.6 ng, 0.103 nmmol), 2016B
(37 nyg, 0.12 mmol ), and diisopropylethylamne (0.11
worzgo708€85nmol ) in DMVF (0.5 nL) was heated to 6BCT/TS20011@1025

m xture was stirred for 48 h at the tenperature and
concentrated in vacuo. The residue was purified by
preparative TLC (5% MeOH in CH2CI2) to afford 2017C

(11 ng, 32%yield). WO 2007/084451 PCT/ US2007/ 001025

179 Exanple 1087 0 0 0 ~ Step 1 EtCr NHi N~z Step 2
H6:::~We Step 3 O ~~aone H2N8 OVe XI' O 1087A 1087B
1087C 1087D Si Me3 Step 4 O SI Me30 111087F HN O 1 |

Step 61 I ° MQR2C Co2Mer I5 HNNHN N~ ~Ow Br N

M2 O oMe. M202CO O% Step 5 Ove 108781 1087G 1087E o

Step 77THOMeN'eP: g9 8N ¢ Step2 O Mtﬁtew:’eoem/\:t‘:@m’
Gy 10871 Fi 10 ep | Neat

chl ogbrrmate (12.5 ndggepl4. 3 g, 132 mMmpighewas added 1099D
dropw se over -10 min to a stirred, ice-cold solution

of Conpound 1087A (18.9 g, 125 mmol) and sime lSte’”
triethylamne (18.2 nL, 13.3 g, 132 mol) ip CH2Cl 2

(40 . Te sol ution BoStirt at 0 {n o81.5 h, o
af t dr _whi sol wenbs wer rm by ®w@poretieon. Tga?/\n OMe
e eyl t i I qui d was ding0ol ved~¥n Et OAc (-étgosm_) an
he’/T®%&ul ti ng sol ut i"6f Mgashed sequentially with
wat enogegd x 100 nlL) and 1099F 1099E
Step 7
Y [N
Step 8 Z
HN HN
Me0,C 7/ ~ome o= =0
H
1099H ~ 1099

Compound 1099 was prepared by following the procedure given in Example
1087, but starting with commercially available 4-methoxyphenethylamine

(Compound 1099A) instead of 3-methoxyphenethylamine (Compound
1087A).

Example 1570

H
COH Oy N2
O,
Step 1
IS OMe i3 OMe
<N ——
M OHCI;J w :2] 3 Nw
(5]
2 o O ” (o]

OMe

1570A 1570

Compound 1570A was prepared from Compound 400 and 4-iodobenzoic acid
by sequential application of the procedures given in Parts H and | in Example
400. Solid carbonyl diimidazole (19 mg, 0.12 mmol) was added in one



brine (-100 nmL). The organic |layer was dried over
anhydrous MgSO4, filtered, and concentrated to give
w@ooposasi 1087B as a pale yellow liquid (26.9rQr/uSH9g/001025
Step 2 WO 2007/084451 PCT/ US2007/001025 180 The
transformati on of Conpound 1087B to Conpound 1087C was
carried out follow ng the procedure of Sall and
Gunewald, in Sail, D.J.; Gunewald, GL. J. Md.
Chem 1987, 30, 2208-2216. Step 3 The conversion of
Conpound 1087C to Conpound 1837D was carried out
follow ng the procedure given in Exanple 300A, Step D.
Step 4 The conversion of Conmpound 1087D to Conpound

oo A SRuedibhiteldf ool i RHASCARLST 154

soldtion Qvds sh@éEd a&ﬂ@ ‘@ﬁ?rEl Sh, &ﬁdgwaéguﬁsédi@edtly/\éﬂcﬂmed to cool

adm xed. Dry nm.)  was _added and the resu

to Gy RS HIPRRPANESERRTATISE 17 1035 Al TRelganAPBY(AS L., 43
md%%kg‘ﬁ\{@g WA Adey %é&lrjné?rl]ﬂall# 2Ad fheT}éEactloﬁ%me)wﬁ@étlrred

ropw se over he reaction m xtur
at gfor 18dn. hine spbrept was gvaporgied and e aeﬁudtaerma dlssolved in

D80 70 ° Jutt ot Wbellbmshed SebuRRalb it f o &7
hydhehtcmmacndt(uﬁé mh}a. vediteo (w26 ml.)ram:ebnne (+25 hhie). oflgabrganic
ey Fles Bled BVRF BbBerodaonDy TR d and e NEatgd pmer
reduteel ressure tmafied ah off-White solidlr The cmde probuey was purified
by % ’(:E) 1%@0—% and ¢ qe/&%ga):to( g h%dbgségstille%gCompound

15fomnh@>m% gémlaerébetg@ giflidor d Conpound 1087G (2 70
g, ?}9&5 bei (% éol id. St eﬁ‘
TosPertNMR seetisal dafadah et akhe %maoyﬁfie@rgts@bforth

bef@guence fol l ow ng the procedure gi ven in Exanpl e
300B, Steps D through F. le 1099 WD 2007/ 084451
Comapgound B010BINMR (400 Hz D SO-dg) 8 11.2 (s, 1H), 8.8 (s, 1H),

8.6 (m, 2H), 8.0 (d, 1H), 7.6 (m, 2H), 7.2 (m, 2H), 4.6 (m, 2H), 4.05 (m, 2H),
3.8 (s, 3H).

Compound 417C. 'H NMR (400 Hz, DMSO-ds) § 12.05 (s, 1H), 11.14 (s,
1H), 8.84 (d, J = 1.6 Hz, 1H), 6.63 (m, 1H), 7.27 (m, 2H), 7.18 (m, 2H), 6.19
(m, 1H), 4.59 (dd, J = 6.4 Hz, 16.8 Hz, 2H), 4.02 (m, 2H), 3.80 (s, 3H)

Compound 424. 'H NMR (400 Hz, DMSO-dg) 5 11.22 (s, 1H), 8.90 (d, 1H, J
= 1.0 Hz), 8.38 (s, 1H), 7,72 (m, 2H), 7.55 (d, 1H, J = 8.4 Hz), 7.19 ( m, 2H),
6.97 ( m, 1H), 4.60 (m, 2H), 4.18 (s, 3H), 4.12 (m, 2H), 3.83 (s, 3H).

Compound 447. 'H NMR (400 Hz, DMSO-dg) 5 8.85 (brs, 1H), 7.02 (br s,
1H), 7.91-7.88 (m, 2H), 7.77 — 7.74 (m, 1H), 7.61 (t, J = 8.20 Hz, 1H), 7.55 (d,
J=8.53 Hz, 1H), 7.23 - 7.17 (m, 2H), 4.64 — 4.5 (m, 2H), 4.15 — 4.01 (m, 2H),
3.82 (s, 3H).



181 000 | Owe Step | EtOANH I Owe Step 2 HN Owe
Step 3 OONI Owve HZN 1099A 1099B 1099C 1099D Si Me3
wQ 2repi4d81 SIMe3 11 308 j 11 O Ove O Ove HN O KCT/USt06P001025
6 konme Me02C COZMc Br' N Ove HN HN N MQ2CO Ove Me02CO
Step 5 10996 1099F 1099E Step 7 IN~N Step 8 O Owe O

O HNNHNN MOR2C O 0 'NOH 1099H 1099
Compound 1099 was prepared by follow ng the procedure
given in Exanple 1087, but arting wwth commercially
avai | abl e 4- met hoxyphenet hyl1§ ine (Conmpound 1099A)

i nstead of 3-nethoxyphenet hyl am ne (Conpound 1087A).
Exanple 1570 H CO2HONs 1102 1I1~1~ Step 111 O

c oundAsdE THMMR (400\Hz, PMSO@R) © 10MVE (SVIHD 8.9 (s, 1H),
8.71 ?bs?,A1 I-Il)?798 (s, 1H), 7.5 (d, 1H), 7.4-7.3 (m, 2H), 7.2-7.1 (m, 2H), 4.5 (dd,

9H, J = 17 Hz, 33 Hz), 4.05 (dd, 2H, J = 14 Hz, 20 Hz), 3.8 (s, 3 H).

Compound 507. TH NMR (400 Hz, DMSO-dg) 5 11.2 (s, 1H), 8.9 (s, 1H),
7.8 (d, 1H), 7.5 (m, 1H), 7.4 (s, 1H), 7.2-7.1 (m, 3H), 4.6 (dd, 2H, J=17 Hz, 26
Hz), 4.05 (dd, 2H, J = 14 Hz, 30 Hz), 3.8 (s, 3H), 3.0 (s, 3H).

Compound 554. 'H NMR (400 Hz, DMSO-dg) & 11.27 (s, 1H), 8.93 (d, 1H, J
= 1.2 Hz), 7.96 (bs, 2H) 7.52 (d, 1H, J = 8.4Hz), 7.23 (m, 2H), 1.17 (m, 1H),
4.54 (m, 2H), 4.07 (m, 2H), 3.8 (s, 3H).

Compound 555. TH NMR (400 Hz, DMSO-dg) 8 11.73 (s, 1H), 11.14 (s,
1H), 8.79 (s, 1H), 7.54 (m, 2H), 7.17 (m, 2H), 6.20 (s, 1H), 4.52 (dd, J = 25.6
Hz, 17.6 Hz, 2H), 4.03 (m, 2H), 3.79 (s, 3H), 2.03 (s, 3H).

Compound 516. 'H NMR (400 MHz, DMSO-de) 3 8.91 (s, 1H), 7.49 (m,
3H), 7.30 (m, 1H), 7.20 (m, 3H), 4.55 (dd, J = 36.8 Hz, 17.2 Hz, 2H), 4.07 (s,
2H), 3.80 (s, 3H).

Compound 490. "H NMR (400 MHz, DMSO-dg) & 10.9 (bs, 1H), 8.95 (s,
1H), 7.6 (m, 1H), 7.5 (d, 1H), 7.4 (m, 1H), 7.2-7.1 (m, 3H), 4.5 (m, 2H), 4.05
(s, 2H), 3.8 (s, 3H).

Compound 442, TH NMR (400 MHz, DMSO-dg) 5 11.36 (s, 1H), 9.74 (s,
1H), 9.08 (d, 1h, J = 1.7 Hz), 8.66 (d, 1H, J = 6.1 Hz), 8.45 (d, 1H, J = 8.5 Hz),
8.29d, 1H, J = 6.3 Hz), 8.19 (dd, 1H, J = 0.9, 7.2 Hz), 7.89 (dd, 1H, J = 7.6,
8.2 Hz), 7.55 (d, 1H, J = 8.0 Hz2), 7.25 — 7.10 (m, 2H), 4.63 (m, 2H), 4.29 (d,
1H, J = 14.0 Hz), 4.15 (d, 1H, J = 13.9 Hz), 3.82 (s, 3H)



Compound 1570A was prepared from Conpound 400 and
4-i odobenzoic acid by sequential application of the
w@e@cesidses given in Parts Hand | in Exanpl e p@D0S2007/001025
Solid carbonyl diimdazole (19 ng, 0.12 mol) was
added in one WD 2007/084451 PCT/ US2007/ 001025 182
portion to a stirred solution of Conpound 1570A in THE
(200 .tL). The solution was stirred at 70 C for 1.5
h, and was subsequently allowed to cool to rt. Solid
cycl opropanesul fonam de (1718®, 0.14 mmvol) and DBU (43
L, 43 ng, 0.29 mml) were added sequentially and the
reaction m xture was stirred at rt for 18 h. The

FSERAGS KRR RO L TR, e

(ddN'1‘}-h .p—io Nzaq 5 bmgrvqlal (@ HPI a&sisﬁzw GB)(d Whi, er=a‘ 53r$z)

Se Wa

7 25, J o BEi Bty 6 pTdse ] -&Héeﬁt'%)s GeTiaH, J
=17F C&%eo(ge%wfﬁ—w l‘ﬁ)f@ﬁg @n 194;.] WU, 5842 (sﬂ'iﬁ-l)

crude prodlct 'was puritie TLC (3:1 EtOAc hexanes
+ 1 %HCO2H) to afford the deS|red Cbnpound 1570 (24

Co%g&ﬁd/oéﬁiiel q) WR?S@?P&%&%H%&% %ré’%% ﬁ%‘s@ffthd

or cértaln oun ar e se
J=DOHW5. Ddzpt) 7. 925 Bit, JK1 Vi, (&12BizH2 H)ms@sda) JS8BHZ 1H),

1K), .8 21 . _H),
757 Tl Tot52 ot 3pn0 S 373 Flieshy, £ 7358, b= Thane,
56 FHE, 2H), 31267 ©uyde28d M4, 713.2He, RMR (400 Hz, DMBO d6) S
12.05 (s, 1H), 11.14 (s, 1 H), 8.84 (d, J = 1.6 Hz, 1
H, 6.63 (m 1H, 7.27 (m 2H), 7.18 (m 2H), 6.19
Coipodnt)960:. H NMR, (50025 MeOR;d.) & 8.492, (s2 BH), 8.187 (am

s=%kts, J8P. 240 GDIEEHED. 7 (& 5B aHEg THY .20 7,

—@5&& (265Hi h), 476'73 () Jﬁﬁz 2HE; 55 Fzén% 21—1)HA éa&g@d 4=37 .8Hz,

14-@ 2('1) 3 7 54 (m 2H) 3 83 (s, 3H) Con‘pound
447. HNI\/R(4OOHZ DI\/ISOdG) S 8.85 (br s, , 7.02
(br s, HZ)791788( 1777-774'% »&
Commuoﬂ 972. ="t NMR{BO0HZ MeQHE:) @0.319 (s, 4HB38 159 (5, 1H),
o 0 128 . W, o, 58 S Raed @ n e
1HROTBBSAd0I25HR I H)1 209 (dd, J=8.5Hz, 2.5Hz, 1H), 4.669 (dd,
J=59.9Hz, 16.7Hz, 2H), 4.277 (dd, J=29.6Hz, 14.8Hz, 2H), 3.871 (s, 3H).

Compound 1003. 'H NMR (500 MHz, DMSO-dg) § 11.32 (s, 1H), 9.01 (s,
1H), 8.59 (d, 1H, J = 4.5 Hz), 8.07 (d, 1H, J = 7.5 Hz), 7.55 (d, 1H, J = 8 Hz),
7.50 (t, 1H, J = 5.5 Hz), 7.21 (m, 2H), 4.62 (d, 1H, J = 17 Hz), 4.56 (d, 1H, J =
17 Hz), 4.18 (d, 1H, J = 14 Hz), 4.09 (d, 1H, J = 14 Hz), 3.83 (s, 3H), 2.58 (s,
3H).

Compound 1256. 'H NMR (500 MHz, DMSO-dg) 5 11.23 (s, 1H), 10.84 (s,
1H), 8.91 (s, 1H), 8.66 (s, 1H), 7.55 (H, J = 8 Hz), 7.50 (d, 1H, J =9 Hz), 7.48
(d, 1H, J = 9 Hz), 7.23 (d, 1H, J = 2.5 Hz), 7.20 (dd, 1H, J = 8, 2.5 Hz), 4.62
(d, 1H, J = 17 Hz), 4.54 (d. 1H, J = 17 Hz), 4.11 (d, 1H, J = 15 Hz), 4.07 (d,
1H, J = 15 Hz), 3.83 (s, 3H), 1.65 (s, 3H).



Conmpound 494. 'H NMR (400 Hz, DMSO-d6) b 11.2 (s, 1
H, 8.9 (s, 1 H, 8.7 (bs, 1|—|) 7.8 (s, 1 H, 7.5
W@ ego7/08441 7.4-7.3 (m 2H), 7.2-7.1 (m 2H) 4pGr/(82907/001025
2H, J=17Hz, 33Hz), 4. 05(dd, 2H, J=14Hz, 20Hz) , 3. 8(s, 3H) .
Conpound 507. 'H NVR (400 Hz, DI\/SOd6) s 11.2 (s, 1
H, 8.9 (s, 1 H, 7.8 (d, 1|—|) 7.5 (m 1 H, 7.4 (s,
1H, 7.2-7.1 (m 3H), 4.6 (dd, 2H, J= 17 Hz, 26 Hz),
4.05 (dd, 2H, J = 14 Hz, 30 Hz), 3.8 (s, 3H), 3.0 (s,
3H). Conpound 554. 1H NMR (486 Hz, DMVMSO-d6) 8 11. 27
(s, 1 H, 893 (d, 1 H J 12Hz) 7.96 (bs, 2H) 7.52
(d, 1 H J =8.4Hz), 7.23 (m 2H), 1.17 (m 1 H),
4 54 (m 2H), 4.07 (m 2H), 3.8 (s, 3H). Conpound 555.
"H NMR (400 Hz DVBO-d6) b 11.73(s, 1H), 11.14 (s, 1
Corfipo@ndaAn qag. HHNMR (S@O(MHZZEMSQGQS(W 63Hps, 6H2011.24 (s,

113,899,311, BEA 5% 4 3 550 I 7 B Bl 70 by 0 g
(bsi7\IMR|)( 6,34 (vhlzszS@oqa)msED 08 59 Hz), Y2 a 119 ana 1GSH)iz) 4.56
(. 0 Sh6.5 1) 4.6 1. Spra. %H?S» 13 i 80y, 3.00

(3439@ HNI\/R(4OOI\/HZ DVBO d6) 610.9 (bs, 1H), 8.95
7.6 (m 1 H, 7.5(d, 1 H, 7.4 (m 1 H),
7 (m 3H), 4.5 (m 2H), 4.05 (s, 2H), 3.8 (s,

d : 0 SR 61,
c°?§?’°‘1'ﬁ9, R ?imfREfwj"% %&'é? 67 139ss! &é‘}’?@'gd’ (s,
1H3, B89((8, 1H)17.79 (d, 6HL JIz B,5 Bz} 57.66 (d11H, JI= 8.58H5), 50 (d,
8.,29 = 6,3 Hz) o 8. H )=
M85y, 1,28 @ J09 25 Bl 726 ag, 1 56 45 Hay o (@,
1H J8= mmgmﬂ 7.38 (d, ’Vng 5=( 1(%'522%4413 ®§d (11:;“ 92 l:l)|z1) 4. 53|-?%Zaobg (d,
1H(5? é#—o HE). 5089 (hididh1 o] US2007) 001095 164 Conpound
930. 'H NI\/R(500 Hz, MeO+d4) fi 7.95 (d, 1 H J =4
Hz), 7.67_(dd, 1 H J =10 Hz, 1.5 Hz), 7.48 (d, 1 H,
Compgund;4253; 3H NMRy(500 MHzp DBISO)de) 571 b27((gd 1H), $195Js,
1H 235'&'3 $HY, T'é)r'sgﬁﬁh(d@l-éé) '7'6?_?](3‘8&{% H%&F 111‘3‘1 5(7§3 Hz),
Y, .t 8T @(@81w55~szlﬁHz)oﬁpwmg1¢s T aRH),
0 568 4(dd
4. 6335@93%,““29??@@ 80T 1454 7405 H2) 28 E2pp .15 @ 1H
J =4 Hz)54.99((d, 15:8). 8 Ha), )84 (5.3¥)s, 1 H), 7.452 (m
2H), 6.940 (t, J=73.1 Hz, 1 H), 4.731 (dd, J=16.4Hz,

56. 7Hz, 2H), 4.267 (dd, J=23.1 Hz, 14.2Hz, 2H).
Compound 1015. 'H NMR (500 MHz, DMSO-dg) § 11.27 (s, 1H), 8.84 (s,

1H), 8.21 (s, 1H), 7.88 (d, 1H, J = 8 Hz), 7.56 (d, 1H, J = 8 Hz), 7.48 (d, 1H, J
= 7.5 Hz), 7.25 (d, 1H, J = 2 Hz), 7.20 (dd, 1H, J = 8, 2 Hz), 7.14 (d, 1H, J =
7.5 Hz), 4.65 (d, 1H, J = 17.5 Hz), 4.61 (d, 1H, J = 17.5 Hz), 4.30 (d, 1H, J =
14 Hz), 4.15 (d, 1H, J = 14 Hz), 3.83 (s, 3H).

Compound 1155. 'H NMR (500 MHz, MeOH-dg) § 8.90 (bs, 1H), 8.51 (d of
d, 1H,J =8 Hz, J = 2 Hz), 7.94 (d, 1H, 8 Hz), 7.49 (d, 1H, 9 Hz), 7.31 (d, 1H,
J=2Hz),7.23 (dofd, 1H, J =9 Hz, 2 Hz), 4.69 (d, 1H, J = 17 Hz), 4.60 (d,
1H, J =17 Hz), 4.35 (d, 1H, J = 14 Hz), 4.22 (d, 1H, 14 Hz), 3.88 (s, 3H).



Conpound 960. 1H NMR (500Hz, MeOH d4) 5 8.492 (s, 2H),
8.137 (d, J=2.2Hz, 1 H), 7.490 (d, J=8.5Hz, 1 H),

W 2®3Bs4ay J=2.8Hz, 1 H), 7.217 (dd, J=8.5Hz, PCI/BSEMN7/101025
H, 4.673 (dd, J=55.2Hz, 17.3Hz, 2H), 4.280 (dd,
J=37.BHz, 14.2Hz, 2H), 3.877 (s, 3H). Conpound 972.
"H NMR (500Hz, MeOHd4) 5 9.319 (s, 1 H), 8.159 (s, 1
H, 8.083(d, J=8.5Hz, 1H), 7.547 (dd, J=2.3Hz, 8.6Hz,
1H), 7.482 (d, J=8.8Hz, 1 H), 7.334 (d, J=2.5Hz, 1
H, 7.209 (dd, J=8.5Hz, 2.5t86 1 H), 4.669 (dd,

J 59 OHz, 16.7Hz, 2H), 4.277 (dd, J=29.6Hz, 14.8Hz,
3.871 (s, 3H). Conpound 1003. 1H NMR (500 MHz,

Coal\ﬁg%ﬂﬁh @% @?gﬁ\@g (%QD’ wiﬁﬁ%f@*l ysgahﬁ 96 8r7§13 é&\ HJ)1 7.31
(s, HH).J 7 208(cAH, J 7 95Az), 6,66 (s, TH) 4568 (HZYH, J =217 [-m 4.57 (d,

Mg 1R, 450 @ iy < bl 28 g =114 e} Se7dd, an.

Hz) 3.83 (s 3H), 2.58 (s 3H) . Con'pound 1256. 'H
NMR (500 DVBO- dGé 11. 23;(5 10. 84 (s,
Con)pmenqm@@ "1H NMR4568 MKz, MegH- e} B BR(s.J1H), snw 46

1ﬁg %gg 712§:(m] 3H)97?® 715 @ﬁz%lﬂl? c?d'le?s 1JH§ 4975'%25 L1, J =

17@)‘4451@ 1 J 2 17 H2), £2157(staH) BEALBHL H, J = 17
Hz), 4.11 (d, 1 H J = 15 Hz), 4.07 (d, 1 H J = 15
Hz), 3.83 (s. 3H). 1.65 (s, 3H). WD 2007/ 084451

Coﬁqi%mﬁama)o%ow;Exsecl) wﬂppmg)f?iw ) 7%904%% ((ggzm(rgo:misﬁ
74 a5 7 92 sk 2pa? 25 . T 47049, TH. 46 Thei)
4.60 () 1H7J8=317(tb2), 41284d, 1?427 (15 H%»—EM 27 (801|€|d.1 —11$+Hz; 3.88
g 4.62 (d, 1 H,
(s, 65Hz) 4.15 (d, 1H J—145Hz) 406(d 1H
J = 14.5 Hz), 3.84 (s, 3H). Conpound 1012. 'H NMWR
(5oo Mz, DMBO-d6) $ 11.27 (s, 1 H), 8.94 (s, 1H),
Compound 11434.) 'H N8 (560 MHz, MeCH8IshS 97 (5, B8), (793-7.88

(mytHY, 76826, 10058 sr 47, b, . 93 G, 7 2B 1 (b, 11,
47(lc(d81H K= 372y 450%), 1Hl, 58 ‘1(785121;—.28@,:1&!7\]5: ¥8 Hz), 4.23
4 1H J=145
349 %1;3 éﬁs oo 1583, CIH R (500 M,
DI\/ISOdG) S11.27 (s, 1 H, 895 (s, 1H, 872 (s, 1

7.67 =8 Hy), 7. 63 1 H. 7.55 (d 1
Coppound 1P, HNaRalo Mz, WDy 'y 5 7 887583 . 2H, 7.55-
7.48 (h,2319), 234-77280n( dfh), 2.28.7.457n8.318), 3.6 1d, 1H, J = 17 H2),
459 (d, 1H, J = 17 Hz), 4.28 (d, 1H, J = 14 Hz), 4.21 (d, 1H, J = 14 Hz), 3.87
(s, 3H).

Compound 1146. 'H NMR (400 MHz, MeOH-dg) 5 7.50-7.48 (m, 2H), 7.42
(d, 2H, J = 8 Hz), 7.37-7.33 (m, 1H), 7.30-7.24 (m, 2H), 7.18-7.14 (m, 1H),
5.48 (s, 1H), 4.69 (d, 1H, J = 17 Hz), 4.55 (d, 1H, J = 17Hz), 4.23 (d, 1H, J =
14 Hz), 4.20 (d, 1H, J = 14 Hz), 3.83 (s, 3H).

Compound 1132. 'H NMR (500 MHz, MeOH-dg) § 7.47-7.41 (m, 2H), 7.34-
7.28 (m, 2H), 7.22-7.13 (m, 2H), 7.10-7.04 (m, 1H), 6.55-6.52 (m, 1H), 4.73



4.63 (d, 1 H J =17.5 Hz), 4.56 (d, 1 H J = 17.5
Hz), 4.41 (s, 2H), 4.15 (d, 1 H J = 14 Hz), 4.09 (d,
waz2ady/osuast 14 Hz), 3.84 (s, 3H). Conpound 1015.PCTHUBIRI/001025

500 MHz, DMSO-d6) S 11.27 (s, 1H), 8.84 (s, 1 H),

.21 (s, 1 H, 7.88 (d, 1 H J =8 Hz), 7.56 (d, 1 H,
=8 Hz), 7.48 (d, 1 H J =7.5Hz), 7.25 (d, 1 H J
2 Hz), 7.20 (dd, 1 H, J 8, 2 H), 7.14 (d, 1 H J
7.5 Hz), 4.65 (d, 1 H, = 17.5 Hz), 4.61 (d, 1 H,
= 17.5 Hz), 4.30 (d, 1 H187= 14 Hz), 4.15 (d, 1H,
14 Hz), 3.83 (s, 3H). Conpound 1155. 1H NI\/R (500

MHz, MeOHd6) S 8.90 (bs, 1H), 8.51 (d of d, =

i 77, ol M L. bty 1,34
1HOJ W15 Miz)Wz3.864s68H)d, 1 H J = 17 Hz), 4.60 (d, 1 H J
= 17 Hz), 4.35 (d, 1 H J = 14 Hz), 4.22 (d, 1 H 14
Hz), 3.88 (s, 3H). WD 2007/ 084451 PCT/ US2007/ 001025
d o
ﬁﬁ%@ﬂ??ug #%&Mmsmlgéwu?yt??@/go@id%%rﬁ 780 (d. 2H, J
= 8 Hy), 7s4467 Bs(m %7&3631(@ J £ 2i), 7.22 (qd - J4=83l7lz 2

Hap STQUINPI S 57 1) S8 st u P e 3BT ="k v

42de osbcmsmmaa)(ssam)m (s, 1 H, 7.51-7.46 (m

CoydBynd 10837 2% NOIR 15bq Mz, c0,0b A% 48, 1y L= B 1,

7.3844, 18, 35 26 H2)))7.28.(B8, 119), 732&%—7 up), 17.38-7. 19 MR H),

75 W g ot hag il ool 8 ¢4 i @ AR

421 (u 18,3 414t Hz), 388 S(QH?_' J =17 H), 4.28 (d, 1
=15 Hz), 4.22 ( J = 15 Hz), 3.88 (s,
3H) Conpound 1134. 'H NMR (500 MHz, MeOH-d6) S 7.97

ol 10765 5 M o W By PR’y PR ) g, 19

= 84 H.z)(as2j(dH1l-u J= Z‘A-il-)z)7f224(cﬁrl) 1H,J £ 85 Hz, 2 H:iZ) FZ17 (s, TH),

463 @ 114 1S Bk 45716 14c0 S 1p k) dhtert2e Trdiua e

(s, 8H}. 88-7.83 (m 2H) 755 7.45 (m 3H), 734729(m
1 H), 7.23-7.15 (m 3H), 4.69 (d, 1 H J = 17 Hz),
4.59 (d, 1 H J =17 Hz), 4.28 (d, 1 H, J = 14 Hz),

Coﬁmﬂdun’;a A1090H, ’ﬂ-l NMI# 5@0 MBz 8@0301:9 2‘37‘048 @Of’m{)w 8.5 Hz),
1146. 1H NMR ( % g8 (m

7.33 (dp1H d = 213 HE) 78‘&427}23f"’3$ eﬁg(«a 1t1|~b 17" 13@),74 5a(d,

1H{IN= #HHz),7 2184 (@, H (I 14.50Hz), 2.21 (d, 1H, J = 14.5 Hz), 3.88 (s,
3H).

< oo—

1

[@rpy gy | |

Compound 1092. "H NMR (500 MHz, DMSO-dg) § 8.80 (s, 1H), 8.62 (bd,
1H, J =12 Hz), 7.89 (dt, 1H, J = 8.3 Hz, 2 Hz), 7.83 (d, 1H, J = 8.3 Hz), 7.43—
7.47 (m, 1H), 6.91 (dd, 1H, J = 8 Hz, 2.5 Hz), 6.86 (d, 1H, J = 2.5 Hz), 4.14 (d,
1H, J = 13.5 Hz), 4.02 (d, 1H, J = 13.5 Hz), 3.81 (s, 3H), 3.68-3.74 (m, 1H),
3.60-3.67 (m, 1H), 2.88-3.01 (m, 2H).

Compound 1098. 'H NMR (500 MHz, DMSO-dg) § 8.91 (s, 1H), 8.21 (bs,
1H), 7.55 (d, 1H, J = 6 Hz), 7.17-7.26 (m, 2H), 4.63 (d, 1H, J = 17 Hz), 4.57



5.48 (s, 1 H, 4.69 (d, 1 H J =17 Hz), 4.55 (d, 1 H,

J = 17Hz), 4.23 (d, 1 H J = 14 Hz), 4.20 (d, 1 H J
wWe24/084351 3.83 (s, 3H). Conpound 1132. 1H NMRPCB082007/001025
MHz, MeOH-d6) 8 7.47-7.41 (m 2H), 7.34- 7.28 (m 2H),
7.22-7.13 (m 2H), 7.10-7.04 (m 1 H), 6.55-6.52 (m 1
H, 4.73 WO 2007/ 084451 PCT/ US2007/ 001025 187 (d, 1
H J =17 Hz), 4.60 (d, 1 H J =17 Hz), 4.30 (d, 1 H,

J =15 Hz), 4.27 (d, 1 H J = 15 Hz), 3.86 (s, 3H).
Conmpound 1091. |H NVR (500 4&&, CD3OD) S 8.09(s, 1H),
7.60 (d, 2H, J =8 Hz), 7.44-7.51 (m 3H), 7.33 (d, 1
H J=2H, 7.22 (dd, 1 H, J =8 Hz, 2 Hz), 4.70 (d, 1
L, J =17 , 9,(d, 1 = 4,27. 44, ,
(@537 whEF e f@ b =11 Ho el 1.9 85, Bles
(s, 3H), 2 @#). 1063. 'H NVR (500 MHz, CD3QOD) S 7.48 (d,
1H J = 8.5 Hz), 7.33(d, 1 H J =25 Hz), 7.28 (bs,
1H), 7.20-7.30 (m 2H), 7.11-7.19 (m 1 H), 4.70 (d,
Hzf , 128
Cofnbburd 1068, "7 NMRIS00 MitzI CDIODYY 7149 (. hED £8.5 Ha),

7.32Hd. 1&%@@%%21'@dm, (508.5Hz, 2@3@)3)?.@%6@811@34 =8
relghe 70 () o 1, 1 )L, 40 0l 1= 7

Hz}. 4639 (d, 14, #i= 17 H2)64 26Hg) 1H} 57 14dHz)] 420 §d ~1HBJ & 14 Hz),

38l afy10-4.28 (M 4K, 388 (s, '3H). Compound 1090.
BHER) 500 Mz, CDBOD) S 7.48 (d, 1H, J = 8.5 Hz),
7.33(d, 1 H J =25 Hg), 7.18-7.23 (m 3H)., 4.69 (d,

)
1 H J =17 7 (d, 1 =17 Hz), 2.24 (d, 1
Cofppguad 189, | -H N3 {500 iz, PMSo dq) bt T2)(s” 488 83 5,

: . 1i4H 0 =0 _
“;i?-??%”?“&f%%é b et ﬁ““ﬁ"*‘ﬁz%d%@ tﬁé‘%??*% 2y} 7.52
7.56 (n-pH), 7 48 {d, 1Had <3 Hz), 11241 d= 181, 3 +48)5 Hz).48081dd71H, J =

] . ’ "_‘1 1 A 1 N - . ]

8.8 flk. 3 HA), 43730, G50y 2 1B ), 3,07 (8,14, 97 1§, 396, ol
3.68-A,79 (m, 16)53.64)-3.67, 6n, 1H), 202960 32HL (m 1 H),
3.60-3.67 (m 1H), 2.88-3.01 (m 2H). Conpound 1098.

| H NMR (500 MHz, DMBO-d6) 8 8.91 (s, 1 H), 8.21 (bs,
Coinpdund. B2, d, "THINNIRJ500 8viHz) DMIS O7de} 5261.6M(s21HH), 81983s,

1HY B 7 B a8 5 8 (B ornd 756 (D AL LWE1RS), 7.24 (0, 11, a =26
Hz), 7.21 (dd, 1H, J = 8.2 Hz, 2.6 Hz), 4.63 (d, 1H, J = 17.1 Hz), 4.57 (d, 1H, J
=17.1 Hz), 4.16 (d, 1H, J = 13.9 Hz), 4.11 (d, 1H, J = 13.0 Hz), 3.84 (s, 3H),
3.30 (m, 2H), 1.19 (t, 3H, J = 7.2 Hz).

Compound 1505. 'H NMR (500 MHz, DMSO-dg) § 11.25 (s, 1H), 8.93 (s,
1H), 8.76 (s, 1H), 7.69 (s, 1H), 7.56 (d, 1H, J = 8.5 Hz), 7.45 (d, 1H, J = 9.4
Hz), 7.25 (d, 1H, J = 2.6 Hz), 7.21 (dd, 1H, J = 8.5 Hz, 2.6 Hz), 7.13 (dd, 1H, J
= 9.4 Hz, 1.6 Hz), 4.63 (d, 1H, J = 17.1 Hz), 4.55 (d, 1H, J = 17.1 Hz), 4.13 (d,
1H, J = 14.2 Hz), 4.08 (d, 1H, J = 14.2 Hz), 3.83 (s, 3H), 2.33 (s, 3H).

Compound 1513. "H NMR (500 MHz, DMSO-dg) 5 11.31 (s, 1H), 8.98 (s,
1H), 8.68 (s, 1H), 8.20 (s, 1H), 8.06 (dd, 1H, J = 8.2 Hz, 1.9 Hz), 8.04 (d, 1H,
J = 8.2 Hz), 7.78 (brs, 1H), 7.56 (d, 1H, J = 8.5 Hz), 7.24 (d, 1H, J = 2.4 Hz),



(d, 1 H J =17 Hz), 4.17 (d, 1 H J = 13.5 Hz), 4.08
(d, 1 H J = 13.5 Hz), 3.83 (s, 3H), 2.47 (s, 3H).
w@ooposast 1069. 1H NVR (500 MHz, CD3C0D) S 7. 47p€MyUS2bii/001025
J =85H), 7.32(d, 1 H J=2.5H), 7.21 (dd, 1
H J =85Hz, 2.5 H), 7.15 (dd, 1 H, J:8 Hz, 1
Hz), 7.12 (d, 1 H J =1Hz), 7.01 (d, 1 H J =8 Hz),
4.70 (d, 1 H J =17 Hz), 4.59 (d, 1 H J = 17 Hz),
4.26 (d, 1 H J = 14 Hz), 4.20 (d, 1 H J = 14 Hz),
3.84 (s, 3H). Conpound 1099486H NVR (500 MHz, DMSO- d6)
S11.2 (s, 1 H, 883 (s, 1 H, 871 (s, 1 H, 8.66
(bd, 1H J=4H), 7.99 (dt, 1 H J =8 Hz, 2 Hz)

EL A ATIEREY SRR S

174 HZ), A17 IdHH)J= 139HB)) A DM, (1H, 1=H3.9 H2)] 3. 3‘4208, 3H)
3.78 (s, 3H), 3.69-3.75 (m 1 H), 3.61-3.67 (m 1 H),
2.84-2.96 (m 2H). Conpound 1502. 'H NMR (500 MHz,

Co‘ﬁ'\@&lﬂﬁhﬁ!’ll ﬁ-’hx(l\ﬂR ééb‘b Mﬁzgﬁ)MQO—d%Eﬂ‘i 18- (511(-5 835 (d,
8.01 (m

1H1JH= 12 Hzp, 7691 Kﬂ) 1H7Jz=_L £ddz), 7.55 (4, HHgJ = 842 Hz) 6’ z&;m

s Fol gy =370 s kg 3 45 . donfe e e
3H133.§12H3)3FB.1’3&7((523391), 3.30 (m 2H), 1.19 (t, 3H, J
= 7.2 Hz). Conpound 1505. I H NMR (500 MHz, DMBO- d6)5
11.25 (s, 1H), 8.93 (s, 1 H), 8.76 (s, 1 H, 7.69 (s,
Compbund. £820.d, 'H NMRJ(ﬁGO&\AHzHD)\ns@dQ A 28 (U, 1 Bl) 8 974(d

Hz), 7. 25 (d H_ J = 7.21 (dd
1H= 5.2 F2, 806 (et 2757 @, T, LE8% Ha 7 (kb H, 4 397
Hz( 16 szhésidl?HlJ'iim Ai@ p4d (d& ’rH J—"8]57H§.L #&)sz) 4.64

(d, |—1z'7| JS‘BM("&,Z) 31%7 (@ 13‘8 ~(s1731-|7'|2) uﬁbi)1$ﬂ§ (d,pH, J=
8. 98 1

1o h 052 DY SBs ety g 11 228 (o 110

Hz, 1.9 Hz), 8.04 (d, 1 H J =8.2 Hz), 7.78 (brs, 1

H

Cq*r&smﬂaé%%n MRB&@P&E&%&?@%% ety *%a 7 GaleH. 9
= 10 Hz)77&3(diziH,2) 4 84 Hz)47 88 (o) 1H, JH= 814 HzZ),77 nsfda):, 1H, J =

452, 1 el g3atarpHp S 3l 2 A ddm Bado i %8 Ha),
4, ﬂo(mqwudj &511791 HZ, Mm_(kﬁiﬂgi FIZME 179@?) ?tgboilidllHlﬁ £ 94, 2 Hz),
41&?;2‘5 134 5g£(1d"2}'4)r 3§8:(383§')Hz) 7.20 (m 3H), 4. 60

(d, 1 H J =17.0 Hz), 4.51 (d, 1H J—17OHz)

4.05 (s, 2|—[|)), 3,83 (s, SI—P_l, 3.42 3H), gi
Cogpypund 1220B. 'H NMR (500 Hz, dmso- )889(bs 1H) g5 (d, 2H,

J = 5Hz), 7.64 (d, 2H, J = 5Hz), 7.6 (d, 1H, J = 3 Hz), 7.28 (s, 1H), 7.2 (d, 1H,
J = 3Hz), 4.6 (dd, 2H, J =16Hz, 9 Hz), 4.15 (dd, 2H, J =16 Hz, 9 Hz), 3.82 (s,
3H).

Compound 1206. 'H NMR (500 Hz, dmso-dg) § 8.9 (bs, 1H,), 7.52 (d, 1H, J
= 5Hz), 7.2 (m, 2H), 4.6 (dd, 2H, J = 8 Hz, 28 Hz ), 4.2 (s, 2H), 3.81 (s, 3H),
212 (s, 3H).



Conpound 1520. 'H NWR (500 MHz, DMSO-d6) & 11.28 (s,

1H, 8.97 (d, 1 H J =1.2 Hz), 8.06 (m 2H), 7.57
w@ego7a84d5s1J = 8.5 Hz), 7.41 (dd, 1 H J = 8.7 PERUSHNB001025

Hz), 7.25 (d, 1 H J =2.4 Hz), 7.21 (dd, 1 H J =8.5

Hz, 2.4 Hz), 4.64 (d, 1 H J = 17.1 Hz), 4.57 (d, 1

H J=17.1 Hz), 4.31 (s, 3H), 4.16 (d, 1 H J = 13.8

Hz), 4.12 (d, 1 H J = 13.8 Hz), 3.84 (s, 3H).

Conpound 1523. | H NWR (500 Mz, CD3CD) 8 8.08 (s,

1H), 7.92 (d, 1H, J = 1.0 A®Y, 7.53 (d, 1 H J = 8.4

Hz), 7.48 (d, 1 H J =8.4 Hz), 7.43 (dd, 1 H J = ‘

8.6 Hz, 1.4 Hz), 7.34 (d, 1 H J = 2.6 Hz), 7.21 (dd,

oy 107, 58 0 .Sy 4 0 6 .
= Gid3), 7.2-7142 (10, 4)17.4Xds 114 J2= Bijiz), s’.ma(t(és 1H%.62 (d. 1H, J
1220B " _d§),.S 8.9 (bs, 1
=R ade 28R S M B 0205, 20 BB °, 06ty
TR LR e 2t R (e T T
Compotind 120, fj‘FbNé%Né?O i imass bt B o g 1.4 R, 2H),
, . | , 1 H, =
AR o A e S B L
(s, 2H). 3.81 (s, 3H), 212 (s. 3H). WD 2007/ 084451

0 0% 4.
cdiibotngf #2200 HAMASQSHEPANEE 0 b a4ds) I, (283,
7.78 @, THI2=(18921Hz), B.85(ct 1H, I 2.522 162),126.696d,7H =B.512Hz),
4 " L 2BHZ) . A ppa
6.4} 2%?“'(5%'?‘%5'28% ‘Psmg'g%& 4(%%%’0%‘%5“'%. &Qﬁﬁgﬁﬁsoo
J=HZ,02Hz =82 85HE) 93.48(dd]12H, )= B4 687Hm J2)1,703H4), 73.067(s,
4.6 H J =16 Hz, 24 Hz),4.15 5H) |

3@&%@?@1‘&2’8‘.‘5{% ' (500Hz, drrBo-dS)? 8.4495?1 E)o

7.93(s,1 H, 7.73 (t. 1 H, J= 1.892 Hz), 6.55(d, 1 H,

J= 2.522 HgY. 6.69(d 1 H, J=8. 512Hz), . 6.41(dd, 1 H,
Comapounst 1554 _F18MResbobiaaC BN 8148, TheT e, TH, J =

T402Hz o JF 14, I8
8'%5‘2%17.]'?’%‘3%’% Y DREr 7T St 0. it I AL Pk,
4. G806 it TEATEHE) 14 AR 600 14 EdEoy 25 89 111: ¢ & A4 EH2),
, = 8.5 Hz), 7.33 (d, 1 H J =2 Hr),

3'%?@-%62&%%3133@); 4,72 zd, 1 H,(J -7 ), 4 2 (d,

1H J =17 Hz), 4.31 (d, 1 H J = 14.5 Hz). 4.23 (d,
Combouhd1962.5 TBINMR S fitiz, MdoH2ads #33-78) (m, 2H) (s,
1H), 7.57-7.55(m, 2H), 7.48 (d, 1H, 9 Hz), 7.32 (d, 1H, J = 3 Hz), 7.22 (d of d,
1H, J = 9 Hz, 3 Hz), 4.69 (d, 1H, J = 18 Hz), 4.58 (d, 1H, J = 18 Hz), 4.27 (d,
1H, J = 15 Hz), 4.21 (d, 1H, 15 Hz), 3.88 (s, 3H), 3.89-3.86 (m, 1H), 3.40-3.37
(m, 1H).

Compound 1576. 'H NMR (500 MHz, DMSO-dg) 5 11.23 (s, 1H), 10.83 (s,
1H), 8.91 (s, 1H), 8.46 (s, 1H), 7.56 (d, J = 8.5 Hz, 1H), 7.35 (br. s, 1H), 7.32
(d, J = 8.5 Hz, 1H), 7.24 (d, J = 2.5 Hz, 1H), 7.20 (m, 2H), 4.63 (d, J = 17 Hz,
1H), 4.54 (d, J = 17 Hz, 1H), 4.11 (d, J = 14 Hz, 1H), 4.07 (d, J = 14 Hz, 1H),
3.83 (s, 3H),.2.98 (m, 2H), 2.54 (m, 1H), 2.16 (m, 1H).



Conpound 1562. 1H NWR (500 MHz, MeOHd6) S 7.63-7.61
(m 2H) (bs, | H, 7.57-7.55(m 2H), 7.48 (d, 1 H, 9
wo2Q07/084432 (d, | H J = 3 Hz), 7.22 (d of d, RCHUS200#001025
9 Hz, 3 Hz), 4.69 (d, H = 18 Hz), 4.58 (d, 1 H J
= 18 Hz), 4.27 (d, 1 H J =15 Hz), 4.21 (d, 1 H, 15
Hz), 3.88 (s, 3H), 38 -3.86 (m 1 H), 3.40-3.37 (m
1 H. Conmpound 1576. 'H N 500 MHz, DMSO-d6) S 11.23
(s, 1H), 10.83 (s, | H), 1
H, 7.56 (d, J = 8.5 Hz,
p
17

MR
8. (s, 1 H, 846 (s, 1
1 Hg17.35 (br. s, 1 H, 7.32
(d J =8.5Hz, | H, 4 (d, J =2.5Hz, I H, 7.20
m2H) 4.63 (d, J = Hz, | H), 4.54 (d, J:17

I}vgn gids(py‘eé%’ éfl' g%dm'k_&%i in gw? élq(th?t qhqq)geschldd be

mede ta tlhe emmmmé)aéé&lbé?ﬁbb@W%Q@&Q?Emanfkhﬁtgte broad

ci at é t hose skill ed he art

'“}é%%ﬁh"gee‘éc’ eSOl itds unglersioos niheapiasa: thag this imantion is not
linaibsty © thiel PticuRe RFBOAEhdrts iddissdd, 8R4 it |§ nﬁ(t%%?ﬁ‘?? cover

ce t thereof. It is understood, therefore
m?ﬁ afions tat e within the spifitaed saoperef therinventiar, as defined
byetheosbpeHed SlaffRs.osed, but it is intended to cover
nodi fications that are within the spirit and scope of
t he Facidpeementsefepiedrtodersin istiscoppeatiecbycteference in its
erred to herein is incorporated by
refeﬁgﬁgg |pﬁo§é§: entirety for all purposes. WO
2007/ 084451 PCT/ US2007/ 001025 192 THEREFORE, WE
CLAIM 1. A conpound represented by Formula (1): O
Vi Y-RL T NA R3IN X Z-R2 HO(Il) or a
pharmaceutically acceptable salt, solvate, ester or
i sonmer thereof, wherein: ring Ais selected fromthe
group consisting of aryl and heteroaryl,



each of which is substituted with -Y-RlL and -Z-R2 as
shown; X is selected fromthe group consisting of

WO 307/08H51 - S(O) 2-, S(O-, -(C(R3)2)m and - N(R3)/uUS2097/001025
is alkynyl; Vis selected fromthe group consisting H,
al kyl, cycl oal kyl, cycl oal kenyl, aryl, heteroaryl,

het erocyclyl, and N-oxi des of said heteroaryl and
het er ocycl yl, wherein when each of said cycloal kyl,
cycl oal kenyl, aryl, hetero é%l’ het erocyclyl, and N
oxi des of said heteroaryl antd“heterocyclyl contains
two radicals on sane or adjacent carbon atons, said
radicals nay optionally be taken together with the
THERBPORE OVECLAMMNI ch they are attached to forma
five- to eight-nenbered cycloal | oal kenyl ,
aryll; h&@g’&&%‘ |regre 89%’§r§%/'1'?ll'lééﬁ'\/\herein each
of the aforenentioned cycl oal kyl, cycl oal kenyl, aryl,
heteroaryl, and heterocyclyl, optionally with said
five- to eight-nmenbered cy& oal kyl, cycl oal kenyl
aryl, heterocycl yVM, or heter¥ i s Yrmd@pendent |y
unsubstituted or substituted w fflh ¢Ne to four R10
moi eti es which can eNQane different; Yis
sel ected from tafe up consk a coval ent bond,
-(Q(RH)2)"-, -MRA)-\ -(ONRA)-, -N(RHCO-,
-N(R4) C(O) N( N N(R4)-, -N(R4)-S(O 2-,
-0,-S-, -(O-, -§(O-,%nd -S(02-; WO 20@F/ 084451
PCT/ US2007/ 001025 193 Z is selected fromthe group
oreopisarsnaceytichlly acoeplable satineplvatecesterorisomer thetepf,
WHC%%.N(FM)-, -N(R4) C(O) -, -N(R4) (O N(R4) -,
WY 2N(RA) -, -N(R4)- S(O2-, -O,-S, -(O-, -S(O-,
and rifg@ & selecies! fromothe: gronpi consistingef axyl ard heterepad,

fromthe grou onst Shd.N 1 CYaRD I,
eachy geien 5 RUBP RIS Rl Rrir' g SERVps ShBUP
het ex easglecteahfto rether groypl gonsisting ef -ASwi@n -SE@ph, B(0)-,
saigd cycl oal kyk, heterocyclyl, aryl and heteroaryl
'(Q(ﬁt)@)hnngnﬂwbl(%ahi cals on adjacent carbon atons, said

r adi .optionally be taken together with the
carbﬁ%%&kgﬁil'to which they are attached to forma

fiveV is selectgr fromethsegreiipcgansisting/H, agqywqycloalkyl,

) ¢ N _BkideSaR b hbfoary!
cy%%aj\&%ﬁ: g&l‘k‘%’ﬁﬁf&irﬁ? Sﬁé t%k%@edﬁgh?y N asrﬁgeh eterocyclyl, v
araphétenatyclylnivhereinevien eash of said cycloalkyl, cycloalkenyl, aryl,
heteroaryl, heterocyclyl, and N oxides of said heteroaryl and heterocyclyl

contains two radicals on same or adjacent carbon atoms, said radicals may
optionally be taken together with the carbon atom(s) to which they are
attached to form a five- to eight-membered cycloalkyl, cycloalkenyl, aryl,
heterocyclyl or heteroaryl ring, wherein each of the aforementioned cycloalkyl,
cycloalkenyl, aryl, heteroaryl, and heterocyclyl, optionally with said five- to
eight-membered cycloalkyl, cycloalkenyl, 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(RH2)n-,
N(R")-, -C(OIN(RY)-, -N(R*)C(O)-, -N(R)C(O)N(R*)-, -S(O)N(R)-,
-N(R*-S(0)z-, -O-,~S-, -C(O)-, -S(0)-, and -5(0)-;



si x-menbered cycl oal kyl, aryl, heterocyclyl or
heteroaryl ring is unsubstituted or optionally

w0 pabeperdent |y substituted with one to four R2ZBCT/US2007/001025
noi eties which can be the sanme or different; with the
proviso that when Y is -N(R4)-, -S -or -0-, then Rl
is not hal ogen or cyano; R2 is selected fromthe group
consi sting of H, cyano, alkynyl, hal ogen, alkyl,
cycl oal kyl, hal oal kyl, aryl, heteroaryl, and
het erocycl yl, wherein when 1@ach of said cycl oal kyl,
heterocyclyl, aryl and heteroaryl contains two
radicals on adjacent carbon atons, said radicals may

opti0g %ﬁ'lé’ctgg £/t e RS E&}ig%ﬁ@a;h v%f'er&kf%%&zj; OE&92).-
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S(@&te{%% -CéQir, hS(Q)-oapdlf;?(O)zoptu onal | y with the five

or si -mered cycl oal kyl, aryl, heterocyclyl or
hetéﬁogary ring is unsubst i tut ed or optionally

i ndepgerder®;l y substituted with one to four R2
noi etsi es whi ch can be the sane or different; with the

pr off 4 selestediem the groupgaepisting of Hopyanp,, iy, halogen,
alkyﬁ c?@ioa'ﬂé}’l OKABaidy], @¥AN Rtk F§nc? ﬁe%éi@c?é}gl‘ren ereln when

erent” and i s I ndependent | ect ed
ea@a ofipaidoriaalipl h§¥er9py<dvlk Ayt wwamm e mlicals
on gffacsr Xaroh ltins, 2aid raafeaisthaypitinally B Gken together with
thegearbpncatapissto wglwfthery aaé laftached ¢o daimk @l fiven 40 @ighdy | |
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R fallory alkenyr any, etesoayl, rz@ddhetbmbwgﬁkmpmgrmlg with the)ﬁve or

N, OR4 R 4) 2 R4,
snx-rﬁ%ﬂﬂ%eéfg))cyﬁlgalkwm %e@facyfgﬁlz) &E%&Phg(lb Hﬁstltuted
or oXicH AN iRAppELEEnTRAsubSHtRIS With G(n@)tB‘four R? moieties which can

be t&@é}é&%&%\@m RN@Q%IBFZ N {/{ﬁg)ztbat w gg\é% ﬁ}g%— -S -or —O-,

thenROZM6Halo§eRoryanoN( R4) - C(=NR4) - N(R4) 2,
-N(R4) - C(=N- -N(R4) 2, -hal oal koxy, -C(O)(P4,
- C( B B selectad) fioruih® grolupl caywsisting i, c&mhmadlkyiyl, halogen,

oG SechoF e o, AVERRELPRY): A JeHRL Rl o wher
ead:ieb_é selciyc,chj_)alkwn tetarotyclylk aryliand heleubsty| tontathsotwo radicals
on A o ARl Ry B BB gh ol @er it
thertarbenmatbws B1Whichi they ese attaeheditd doined five-tbeigttre or
me?ndﬂ)grce%néycloalkyl, 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;



carbon atons may optionally be taken together with the
carbon aton(s) to which they are attached to forma
w@eymiosd4kyl , cycl oal kenyl, heterocyclyl, aryl,PCDDS2007/001025

heteroaryl ring; R2 is selected fromthe group
consi sting of cyano, nitro, -C(R4)=N-OCR4, -OR4, -SK4,
-N(R4)2. -S(OR4, -S(O2R4, -N(R4)S(O 2R4, -N(R4) -
C(O-R4, -C(ONPR4)-S(O2R4, -S(O2N(R4)-C(O) - R4,
-AONRY)AORA, -CLONR4)C(ONRA -S(O 2N(R4) 2,
-N(R4) - C(OQ) OR4, - OC( O) N(R4) 294- N(R4) (O N(R4) 2,
-S(O 2N(R4) 2, -S(O2N(R4)-C(O - R4,

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

- hal oal koxy, -C(O) OR4, C(O N(R4) 2 hal o
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alky&dl(alkiyls)z Mtemmmtawhmmdemyl sai d radicals may
optiapal |y be taken together W|th the carbon atons _to
whi & iseslegtad omaibegrorp qonskting¢fdregen, cyano, nitro,
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N(RATIIN(R); ¢csmggw§§k1 t&tggﬂwwcgmem‘ O-N(E-OBNE )24 R?);,
-Na%ﬁré{siéﬁg BRE0S: heidalkei CHOIG R (I SN2
hacﬂgj@rﬂo fugylal 192108 KyR Al rretttfrbdmxﬁete@éwwéi ?(mlc anlgﬁgeyy ,wherein
eaCKI(OSIﬂR?IB ga'k%ra%éwt?mfﬁzbetﬁfpewws zﬂﬁ“sdh%d to
untsngsﬁtaf@d 8F oBﬁbﬁ&lﬁJ‘hdeﬁéhE&ﬁtl@EQﬁ&ﬂﬁ%ﬂ RithicHead iup R

en toget her the carbon atom(s) to which they

mqe@eawmm@anthe Mwmewalfwenw cycl oal kenyl ,
het ¢ ﬁPY i twé P moilfied!&k él‘i’%ﬁébhé ‘B@the §3fhd §r adjacent

sel ecte e group consi st ng yano, nitro,

cartg{rratornis oray opiipaally m&akemi(qggﬁzqzr wtg(: @)emarbq;( alprmis) to

ol B g Bl RS i aon

orre((@pu(rmjmq 0) NR4 -S(0) 2N(R4) 2, - N(R4) - C( O) OR4,
NRH2, - O N(R4) 2, 2N( R4).2,
8?(@% Relopled BpITHHe OURorT et a@‘@f

CURGHIREE 8;” %&f‘z‘lﬁ%e%ﬁéeﬂh“ i, %@@P»R“ NR)-
C(HR’, -OKOIN(R )y$(OhE¢“e+fSJ(Q0@N@FR4) -@fta)- B?C-IG!@)WR JC(O)R?,
OBEACOINRY -S(O)N(RY, N(RFC(O)OR", -OCONRY -
N(RYC(OIN(R*), -S(0)2N(R*)z, -S(0)2N(R4)-C(0)-R?, -N(R*)-C(=NR*)-N(R*)2,
-N(R*)-C(=N-CN)-N(R*)2, -haloalkoxy, -C(O)OR?, -C(O)R*, -C(O)N(R*)2,
halogen, alkyl, haloalkyl, aryl, heteroaryl, heterocyclyl, and cycloalkyl; wherein
when each of said RZ° 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



when each of said R30 aryl, heteroaryl, heterocyclyl
and cycl oal kyl contains two radicals on adjacent

W@ a00bosu4at ons, sai d radicals nmay optionally beP€EHKS2907/001025
together with the carbon atons to which they are
attached to forma five- to eight-nenbered
cycl oal kyl, aryl, heterocyclyl or heteroaryl ring;
wherein each of said R30 al kyl, aryl, heteroaryl,
het erocycl yl, and cycl oal kyl ptlonally with said
five- to eight-nenbered cyclt%@kyl aryl, heterocyclyl
or heteroaryl ring is unsubstltuted or substituted
with one to four noieties selected i ndependently from

frédnethgrgrupplaxl?lmsisihgrtig‘ aJkylahhlyol halualikyl, Ilwc!roaykaﬂ&géy, haloalkoxy,
oXy ano, nitro, -
hy%ﬂl‘)ﬁ%ﬁbﬂl’ fya’éﬂoh'trﬂ( atﬁel?’l -;?\ﬁ)f(aélfyﬁ two R30 noieties

-NgaR@)at t ached to the same or adjacent carbon atoms

may optional ly he taken together with the carbon

at on?%‘j"hﬁﬂ tWWth hmeiptiesaviaen attached te $he samesor adjacent

I I r

O R may P PRa B ok OR AR REF Wi tne dhroon Jom(s) to
WB@hdhezm@tt gd tefferm@ @)&i@&ilkWBquihe"@@mewm@yclyl aryl,
orch&erd dr @relnrlngAls sel ected fromthe group
consi s f phenyl, thiophenyl, pyridyl, pyrimdyl,

and mfﬂ.gwé&gemnm@u&z@@aﬁ%ﬁﬁg@f cﬂ«gﬁo Nigach of

which is substituted with -Y-Rl -Z-R2 as sﬁovvn

-A(R*F-QRAPAORY -8R*c+M(RN)3-S(BR? eta(@)am NRDHOBR?, -N(R?)-

ofIBRY, -UORME E5( QR -SIOBRR- O, FoRiELicioR:

-G{E)BKRC(O)MRY hS(CQ)szB")ch\(ﬂ“&FG(ﬂDOR" ~OQ(BINERM,, and
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-N(Réb-m(ﬁw @mwﬂt)mhaloblkc&y. Tmmm‘bawt@)ﬁtf‘ de@l)m(ﬁ“)z,
ound o C

nalhafh Al Relaibe. Srvl dheteraryb REGeREvEN e sxcloalkyt: winerein
wHBR eRich of daid FEP asyjl eﬂetferr@myt f}ﬂatgfdwelall aﬁa%y%tddtw%ntéms

ar het eroaryl, ‘and N oxi d sai d heteroaryl’

%é@ﬂs fRerdiagaptcaPoniaiorss saltkfadieis anay pptionslly be taken
HBIRAAY g B Tk by e SBTRCEL AN o
eight-membered cycloalkyl aryl, heteroc;}/clyle)r 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 alkyl, halo, haloalkyl, hydroxy, alkoxy, haloalkoxy,
cyano, nitro, -NHz, -NH(alkyl), and -N(alkyl)s;

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.

2. The compound of claim 1, wherein said isomer is a
stereoisomer.

3. The compound of claim 1, wherein ring A is selected from the
group consisting of phenyl, thiophenyl, pyridyl, pyrimidyl, and



together wth the carbon aton(s) to which they are
attached to forma five or six-nenbered cycloal kyl,
w@eool7/084a8t er ocycl yl or heteroaryl ring; wherei PCHEBH07/001025
aryl and heteroaryl optionally with said five or
si x-menbered cycl oal kyl, aryl, heterocyclyl or
heteroaryl ring is unsubstituted or optionally
substituted with one to four RLO noieties which can
be the sane or different. 11. The conmpound of claim9,
wherein V is selected from4®@& group consisting of
phenyl , naphthyl, pyrrolyl, furanyl, thiophenyl,
pyrrazolyl, benzopyrazolyl, imdazoly,
benzi m dazol yl, furazanyl, pyridyl, pyridyl-N oxide,
pyrlda2|n I, pyrimdinyl, pyrazinyl, indolyl,
, indazolyl, indolizinyl, quinolinyl,
opquithol i nyl , qui nazolinyl, pteridinyl, tetrazolyl
, isothiazolyl, thiazolyl

O/ \»@azb@fmmmsmwmm'iho&%é@ndm&R $shqwn
anitd N A5 Ppopng Sgeli Fywigrein Sala fhg gyt e s

subitotedwvith ¥-R' @ndrrAE-B* as shown.

5. The compound of claim 1, wherein X is selected from the group
consisting of ~(C(R%)2)m- and —N(R®)-.

6. The compound of claim 5, wherein X is (C(R3)2)m, wherein m is
1or2.

7. The compound of claim 6, wherein m is 1.

8. The compound of claim 1, 6, or 7, wherein R® is H.

9. The compound of claim 1, wherein T is -C=C-.

10. The compound of claim 1, wherein V is selected from the group
consisting of H, aryl, heteroaryl, and N-oxide of said heteroaryl; wherein when
each of the aforementioned aryl, and heteroaryl contains two radicals on
same or adjacent carbon atoms, said radicals may optionally be taken
together with the carbon atom(s) to which they are attached to form a five or
six-membered cycloalkyl, aryl, heterocyclyl or heteroaryl ring; wherein said
aryl and heteroaryl optionally with said five or six-membered cycloalkyl, aryl,
heterocyclyl or heteroaryl ring is unsubstituted or optionally substituted with
one to four R moieties which can be the same or different.

11. The compound of claim 9, wherein V is selected from the group
consisting of phenyl, naphthyl, pyrrolyl, furanyl, thiophenyl, pyrrazolyl,
benzopyrazolyl, imidazoly, benzimidazolyl, furazanyl, pyridyl, pyridyl-N-oxide,
pyridaziﬁyl, pyrimidinyl, pyrazinyl, indolyl, isoindolyl, indazolyl, indolizinyl,
quinolinyl, isopquinolinyl, quinazolinyl, pteridinyl, tetrazolyl, oxazolyl,
isothiazolyl, thiazolyl,
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each of which is optionally substituted with one or

nore R10 noieties such that the nunber of R10

noi eti es per V group does not exceed four. 12. The

conmpound of claim1, wherein{80 is selected fromthe
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are taken together with the carbon atomto which they

are attached to forma heterocyclyl ring; each R4 is
wao bh@7eseel or different and is independently seP@USIH0T7/001025

fromthe group consisting of H alkyl, cycloal kyl,

hal oal kyl , hydroxy, -alkylcycl oal kyl,

-al kyl -N(al kyl )2, heterocyclyl, aryl, and heteroaryl;

and R30 is selected fromthe group consisting of

hal ogen, al kyl, hal oal kyl, hydroxy, al koxy,

het erocyclyl, -C(R4)=N-OR, +@gal kyl -cycl oal kyl ,

-N(R4)2, and - C(ON(R4)2, wherein said R30 alkyl is

substituted with a -NH2. 13. The conpound of claim 12,

wherein R10 i s~sel ggled p\},onsi sting of

k

ro, _nmal kyl en, gal KY| . y, al koxy,
S( V, al ~Mal kyl )2
I , hgtero het erocycl ¥l ,
e erocycl Yl ge-cycl oaI <yl - NH2, 2- NH2,
-S(0 2a| kyl’, C( Q) NH2, ~ hydr oxy,
- N(F')%qy%loo kyL). C(O)N(H)(
I kyf G( O O al kyl

§—S(O)ZI Wk
yl ., each of which is

h droxyalk¥ alkoxyalk.l Ik yl -cycl oal kyl
optignijly sobsfitjed %W@)%PRWOTG %‘?@gqq@p sughi thahfhg number of

I CH=N- 0- al kyl
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Wt@@ﬁgrsqntwg\aav ingepasyiantlysubsttuted with one fte,
meé%%g wﬁfchf&%fgbg'?ﬁé §¥he oCHifRFént: di f | uor omet hoxy,

I"'uor onmet hoxy, . met hoxy, hydroxyl cyano, -
S( 0) AONBEreiNHVO IRS dpp@jws, |Q}.’£ﬁqﬂ%ﬂ o the same carbon atom
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each R4 is the same or different and is independently selected from the
group consisting of H, alkyl, cycloalkyl, haloalkyl, hydroxy,

-alkylcycloalkyl, -alkyl-N(alkyl)z, heterocyclyl, aryl, and heteroaryl; and

R3° is selected from the group consisting of halogen, alkyl, haloalkyl,
hydroxy, alkoxy, heterocyclyl, -C(R*)=N-OR, -O-alkyl-cycloalkyl, -N(R*);, and -
C(O)N(R*)2, wherein said R* alkyl is substituted with a —NH.

13. The compound of claim 12, wherein R'C is selected from the
group consisting of nitro, alkyl, halogen, haloalkyl, haloalkoxy, alkoxy, cyano, -
S(0)z-alkyl, -NHa, -NH(alkyl), -N(alkyl)2, cycloalkyl, aryl, heteroaryl,
heterocyclyl, -alkyl-heterocyclyl, -cycloalkyl-NHz, -S(O)2-NH>, -S(O).alkyl, -
C(O)NHa, hydroxy, -C(O)N(H)(cycloalkyl), -C(O)N(H)(alkyl), -N(H)(cycloalkyl),
-C(0)0-alkyl, -C(O)OH, -S(O)2N(H)(alkyl), -S(O).0H, -S-haloalkyl, -S(0)2-



S(0)2N(H)CH3, -C(O NH(CH3), -C(O NH(cycl opropyl),
-S(0)20H, -S-CF3, - S(0)2-CF3, ethoxy, hydroxynethyl,
woredonosasset hyl , i sopropoxy, -OCH2- cycl opropyl PCT/US2007/001025
- CH2O CH2- cycl opropyl, -C(O CH3, -C(O CH3, -CH(CH3)OH,
- CH2NH2, - CH(CH3) NH2, - CH2NH CH3, - CH(CH3) OH,
- CH2ZNHCH3, -CH=N- OCH3, - C(CH3) =N OCH3, - (0O OCH2CH3,
- C(O) NHCH2CH2N(CH3) 2, -NH C(O) CH3, NHCH2CH3 ~CH~ NH2
N "p N:r"~p N O 5 (4CH3 <rc32 1 NNand , or
wherein two R10 noieties, wwygg attached to the sane
carbon atom are taken together with the carbon atom
to which they are attached to form WD 2007/ 084451

PCT. 0Q7/.001025 = 200 ~HN O S 5., The c ound
SR e VR T ST R o SRt
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conp f claim 15, wherein Y Is a coval ent bond.
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the group consisting of a covalent bond and -0-. .
moieties siahectad fierm dhe oreus conpistieg of alkyd, -NiH2, -Hbl(alkyy, and —
N@Eppund of claim1, wherein R is selected fromthe

group’ consisting of hydrogen, cyano, hal ogen, alkyl,

ar y| or wheeaio &vg| R '°raoiesier dttachad to dahé game catbeneatom are

j ' ' y [tute iLth an
1aeh fodbingt 8 AAURSANRE b Bh 4 ke bR B
heterdcyclybriagoaryl , or heterocyclyl contains two

radigal s ' t rhon atons, sailghradicals. ma

opti a1 JheEEniRe 6E0RM 47, Wiirefls " rat i toe
groehpdorisistingasfehyatrbgemetitropfethyl) fluoro, bromo, trifluoromethyl,
chloro, difluoromethoxy, trifluoromethoxy, methoxy, hydroxyl, cyano, -

S(0)2CHj3, -NH,, isopropyl, cyclopropyl, -cyclopropyl-NH.,

CHj
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-NH(cyclopropyl), -NH(CHj3), -S(0)2-NHz, -C(O)NH_, -C(O)OCH3, -C(O)OH, -
S(0)2N(H)CHs, -C(O)NH(CHz), -C(O)NH(cyclopropyl), -S(0),0H, -S-CF3, -
5(0).-CFs3, ethoxy, hydroxymethyl, methoxymethyl, isopropoxy, -OCH-
cyclopropyl, -CH>O-CHz-cyclopropyl, -C(O)CHs, -C(O)CHa, -CH(CH3)OH, -
CHzNHjz, -CH(CH3)NH_, -CH>NH-CH3;, -CH(CH3)OH, -CH.NHCH3, -CH=N-
OCHj, -C(CH3)=N-OCHa, -C(O)OCH;CHs, -C(O)NHCH,CH2N(CHs3)2, -NH-
C(O)CHG,

NHCHCH,
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or wherein two R'® moieties, when attached to the same carbon atom
are taken together with the carbon atom to which they are attached to form



five- to eight-nenbered cycloal kyl, aryl, heterocyclyl
or heteroaryl ring; wherein said aryl, heteroaryl or
whedoenpaycl yl substitutent of said RL al kyl opeT/o8m07/§01025
with said five- to eight-nmenbered cycl oal kyl, aryl,
heterocyclyl or heteroaryl ring is unsubstituted or
optionally independently substituted with one to four
R20 noieties. 21. The conpound of claim11, wherein R2
is selected fromthe group consisting of hydrogen,
cyano, hal ogen, al kyl, aryl , odeteroaryl, hal oal kyl,
and al kynyl; wherein said R alkyl is unsubstituted
or substituted with an aryl, heteroaryl, or
o heterocyclyl, wherein when said aryl, heteroaryl, or
§Eet rocyclyl contains two radicals on adjacent carbon
wt O said radicals nay optionally be taken together
wixXh the carbon atons to which they are attached to
rma_ five- to eight-nenbered cycloal kyl, aryl,
het erocyclyl or heteroaryl ring; wherein said aryl,
het et®ar yl grcqm@mstw:c%imsﬂu grein ¥ris setected from the group
' i i g _five- to eight-nmenbered
°°§*y§§‘l%‘a‘%Q@%F‘*g@%?bﬁ'&%{%‘?y§ry| or WD 2007/ 084451
PCT/ 16200 The @odzsourtDaef tlaireridamHereimy is & covalent bond.
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optionally with said five- to eight-membered cycloalkyl, aryl, heterocyclyl or
heteroaryl ring is unsubstituted or optionally independently substituted with
one to four R® moieties.

21. The compound of claim 1, wherein R? is selected from the group
consisting of hydrogen, cyano, halogen, alkyl, aryl, heteroaryl, haloalkyl, and
alkynyl; wherein said R' alkyl is unsubstituted or substituted with an aryl,
heteroaryl, or heterocyclyl, wherein when said aryl, heteroaryl, or heterocyclyl
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 said aryl, heteroaryl or heterocyclyl substitutent of said R” alkyl
optionally with said five- to eight-membered cycloalkyl, aryl, heterocyclyl or



0 W Y-R TRIN\X N>D::) OH((IIl), whereinin
formula (I11), Xis -(CH)1 2-, and T, V, Y, Rl, and
WRoangt4ss set forth in Forrmula (1). 27. The PORpPs2nt001025
of claim 26, wherein Xis -CH2-. 28. The conpound of
claim1, wherein, the conmpound of Forrmula (I) is
represented by the conpound of formula (I1V): WO
2007/ 084451 PCT/ US2007/ 001025 202 0 WT az R3 N x
R2 OIli (1V), whereinin formula (1V), Xis _
-(CH2)1_2-, T, V, Y, Rl, and2®B are as set forth in
Formula (1). 29. The conpound of claim 28, wherein X
is -CH2-. 30. A compound selected fromthe group

héi@Fb‘érﬁ h |§ﬁn¥%§9&yd%éo@i'o£a@£ Wé&%o&?bst&%d with

Conpoiund 2tructures
one to four R“” moieties.

22. The compound of claim 16, wherein R’ is halogen or cyano.

23. The compound of claim 22, wherein R' is fluoro, chloro, or
cyano.

24. The compound of claim 17, wherein R! is selected from the
group consisting of alkyl, haloalkyl, and alkynyl; wherein said R alky} is
unsubstituted or substituted with a 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- or six-membered aryl; wherein said heteroaryl substituent of said R’
alkyl, optionally with said five- or six-membered aryl is substituted with alkyl.

25. The compound of claim 24, wherein R' is selected from the
group consisting of CHs, -CH2-C=C-CHj3, difluoromethyl, and
_ ]

\u
26.  The compound of claim 1, wherein, the compound of Formula (1)
is represented by the compound of formula (IlIl):

vV, Y—R?

H (),
wherein in formula (lll), X is {CH2)+1.2-, and T, V, Y, R, and R® are as set forth
in Formula (1).
27.  The compound of claim 26, wherein X is —CH,-.
28. The compound of claim 1, wherein, the compound of Formula (I)
is represented by the compound of formula (IV):
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wherein in formula (IV), X is (CHz)1.2-, T, V, Y, R', and R® are as set forth in
Formula (1).

29. The compound of claim 28, wherein X is —CHa-.

30. A compound selected from the group consisting of
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or a pharmaceutically acceptable salt, solvate, or ester thereof.

33. A compound of claim 1 in purified form.

34. A pharmaceutical composition comprising the compound of
claim 1 or a pharmaceutically acceptable salt, solvate or ester thereof, and at
least one pharmaceutically acceptable carrier.

35. A method of treating disorders associated with TACE, TNF-q,
MMPs, aggrecanase, ADAMs or any combination thereof, said method
comprising administering to a patient in need of such treatment a
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therapeutically effective amount of at least one compound of claim 1, or a
pharmaceutically acceptable salt, solvate or ester thereof.

36. A method of treating disorders associated with TACE, TNF-a,
aggrecanase, MMPs, ADAMSs or any combination thereof, said method
comprising administering to a patient in need of such treatment the
pharmaceutical composition of claim 33.

37. A method of treating a condition or disease selected from the
group consisting of rheumatoid arthritis, osteoarthritis, periodontitis, gingivitis,
corneal ulceration, solid tumor growth and tumor invasion by secondary
metastases, neovascular glaucoma, inflammatory bowel disease, multiple
sclerosis and psoriasis in a subject, comprising: administering to the subject in
need of such treatment a therapeutically effective amount of at least one
compound of claim 1, or a pharmaceutically acceptable salt, solvate or ester
thereof.

38. 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
therapeutically effective amount of at least one compound of claim 1, or a
pharmaceutically acceptable salt, solvate or ester thereof.

39. A method of treating a condition or disease selected from the
group consisting of septic shock, haemodynamic shock, sepsis syndrome,
post ischaemic reperfusion injury, malaria, mycobacterial infection, meningitis,
psoriasis, congestive heart failure, fibrotic diseases, cachexia, graft rejection,
cancers such as cutaneous T-cell 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,
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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 fibrasis, bronchopulmonary dysplasia, retinal disease,
scleroderma, osteoporosis, renal ischemia, myocardial infarction, cerebral
stroke, cerebral ischemia, nephritis, hepatitis, glomerulonephritis, cryptogenic
fibrosing aveolitis, psoriasis, transplant rejection, atopic dermatitis, vasculitis,
allergy, seasonal allergic rhinitis, reversible airway obstruction, adult
respiratory distress syndrome, asthma, chronic obstructive pulmonary disease
(COPD) and bronchitis in a subject comprising administering to the subject in
need of such treatment a therapeutically effective amount of at least one
compound of claim 1, or a pharmaceutically acceptable salt, solvate or ester
thereof.

40. 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.

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

42. 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.

43. 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.

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

45. 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.

46. 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.

47. 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.

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

49. The method of claim 36, 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.

50. A method of claim 37, further comprising administering to said
subject a therapeutically effective amount of at least one medicament
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selected from the group consisting of DMARDS, NSAIDs, COX-2 inhibitors,
COX-1 inhibitors, immunosuppressives, BRMs, anti-inflammatory agents and
H1 antagonists.

31. A method of claim 38, 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.



