19 '17T3 f !I'r WO 03/053915 PCT/ US02/ 40453 COVPOUNDS FOR THE TREATI\{EI\SE!,QE,W\
| NFLAMVATORY DI SORDERS CROSS- REFERENCE TO RELATED APPLI CATI ON Thi d & JUid 255
application clains the benefit of priority fromU. S. Provisional Patent

Appl i cati omoBans3als No. 601342, 332, fil ed Decenber 20, 2001pcTiuReQIey at ed

herein by reference.

BACKGROUND OF THE | NVENTION Field of the Invention This

I nvention relates to hydroxam c or carboxylic acid functional conpounds that
can inhibit the production of tunor necrosis factor alpha (TNF-a),
pharmaceuti cal conpositions conprising such conpounds, and nethods of

treatnent ustOMPYONDS FORITHE T%MEN*T@F INPIRMMASORSY ISORIARS! Pha
(TNF-a). has pbeen snown to pra tory

responses. | nappropriate or over- expression of TNF-a is a hallmark of a

nunber of di seases,
and sepsis. Inhibiti
I n many preclinical
TNE-a production or

including rheumatoid. arthritis (RA), Crohn's disease

e Lt T

signaling an appealing target for the devel opnment of

novel anti-infla - dr . i . p .S, a

cel | -associ at ed %{é%@t‘ﬁg?'ﬁ@gqﬁé 8%@‘&@3 pﬁ?hﬁ‘nﬁé}ééﬁ% B‘?‘@%’BP@or formto a
17 kd acti vegtentApphieatich Sekal Ro/60/342/33p, filed Disdetnisr @0o2oeh pha converting
enzyne" Int J BiochemCell Biol. 2002 Jan;34(1):1-5 and Mbss M., Wiite JM
Lanbert M, iNGoapeiated kereinrpyrefgrRNcst her ADAM proteases as targets for drug
di scovery"” Drug Discov Today. 2001 Apr 1;6(8):417-426, each of which is

I ncorporated by reference herein. -

BACKGROUND OF THE INVENTION
Field of the Invention

This invention relates to hydroxamic or carboxylic acid functional

compounds that can inhibit the production of tumor necrosis factor alpha

(TNF-a), pharmaceutical compositions comprising such compounds, and

methods of treatment using such compounds.

Description

Tumor necrosis factor alpha (TNF-a) has been shown to play a pivotal

role in immune and inflammatory responses. Inappropriate or over-

expression of TNF-a is a halimark of a number of diseases, including

rheumatoid arthritis (RA), Crohn’s disease 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

apf;aealing target for the development of novel anti-inflammatory drugs.

Tumor necrosis factor alpha is a cell-associated cytokine that is

processed from a 26 kd precursor form to a 17 kd active form. See Black

R.A. "Tumor necrosis factor-alpha converting enzyme” Int J Biochem Cell Biol.
2002 Jan;34(1):1-5 and Moss ML, White JM, Lambert MH, Andrews
RC."TACE and other ADAM proteases as targets for drUg discovery™ Drug
Discov Today. 2001 Apr 1,6(8):417-426, each of which is incorporated by

reference herein.

TNF-a has been shown to be a primary mediator in humans and

animals of inflammation, fever and acute phase responses, similar to those



TNF-a has been shown to be a prinary mediator in humans and anj %allﬁ}aoff ine
I nfl ammati on, fever and acute phase responses, simlar to those1 v ﬂJN‘
2P"c WD 03/053915 PCT/ US02140-453 observed during acute infection and shock.
Excess TNFO@¥ORAE been shown to be |ethal. Blocking the @CTARIZIGF3 TNF-a
with specific antibodies can be beneficial in a variety of conditions,

i ncl udi ng gigepleATHOANG BEERIAfeCHYS AindShotk e EXBESY TINRLY haks been(dholwdman et al,
Lancet, (1994) 344, 1105), non-insulin dependent diabetes nellitus

( Lohmandertolhe [8thalt chklnga\tttemffeots ofMbifrra: with spetifieAntibadies22n end Crohn' s
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extracel | uFﬁT Q@t |bw t?/ t)ﬁéroou)gh the action of specific inhibitors, such as

al pha- 2- macr ogl MBtﬂIiopsotemﬂs'e"s KMP) are graportantfun thet mcauﬁroﬂedzkiréai-;dmrel nase),
vvhichform nactlﬁ @ e';{ﬁ W th the MP' s. h g umatmd arthritis
(O ana Red! isclve S0P Tadiht edoleaghFon sar SoUSEN. JFadPGTBL: ar cart i | age
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There are fpeasé! &%?ﬁﬁllpihd&b%ﬁbuﬂ%ﬁﬂﬁsiéfé tightly regulated at the level
of their synthesis as well as at their level of extracellular activity through the
action of spéciﬁc inhibitors, such as alpha-2-macroglobulins and TIMP (tissue
inhibitor of metalloproteinase), which form inactive complexes with the MP's,

Osteo- and rheumatoid arthritis (OA and RA, respectively) are
. destructive diseases of articular cartilage characterized by localized erosion of
| the cartilage surface. Findings have shown that articular cartilage from the .

femoral heads of patients with OA, for example, had a reduced incorporation
of radiolabeled sulfate over controls, suggesting that there must be an'
enhanced rate of cartilage degradation in OA (Mankin et al. J. Bone Joint
Surg. 52A (1970) 424-434). There are four classes of protein degradative
enzymes in mammalian cells: serine, cysteine, aspartic and
meﬂalloproteinases. The available evidence supports that it is the
metalloproteinases that are responsible for the degradation of the extracellular
matrix of articullar cartilage in OA and RA. Increased activities of
collagenases and stromelysin have been found in OA cartilage and the
activity correlates with severity of the lesion (Mankin et al. Arthritis Rheum. 21,
1978, 761-766, Woessner et al. Arthritis Rheum. 26, 1983, 63-68 and Ibid. 27,
1984, 305-312). In addition, aggrecanase (a newly identified

metalloproteinase enzymatic activity) has been identified that provides the



enzynmes in mamualian cells: serine, cysteine, aspartic and VAR
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Rheum 36, 1993, 1214-22). There ot el nases ( been
i npl i cat ed eapetted thatytheemﬂ;omesns df seicH eliseasesican bef modified|iinan cartil age and

b o d h h f di b
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Rep. Med m 25, 175-184 San ounds i nhi bi t
t he pr oducMexh GiieriﬁI\ES,aﬁ&bBtt R, S arr Biego, 188@).apeutic inportance for the

treatment of inf]ammato r cently has been sh vvn that a
matrix metal | oprdﬂ'BPW&‘{esytt‘ﬂi\’Pg'bg tﬂ?&ﬁ?‘f‘j}’"@f‘ °fm arBpthrreforeds, hereafter
known as THhEs @&?&Ee( ) r | e of
converti ngl}ﬁ?\ﬁpagwgﬁ R r}‘gﬁﬁg\}geafl&e\gﬂ)fwga g?énggw‘g%@rd?rﬁ% gtegé;rﬁ Nat ur e,
1994, 370, idiEs) bech shewe that asnatix Thetalloproteinase (MMM)as famigpohot ed i n sever al
di sease conditions al so characterized by MW- nediated tissue de radatlon
conpounds RelalopToteiRAtes: HerpalePineana 3?!@“%‘“ eprygitased il Aek)ass¥elhave a

particul ar Rd4A0F s bib ElpBRSSPcoMVBHfg PNE-« from its inactive to active form

(Gearing et al Nature, 1994, 370, 555). Since excessive TNF-a production
has been noted in several disease conditions also characterized by MMP-
mediated tissue degradation, compounds which inhibit both MMPs and TNF-a
production may also have a particular advantage in diseases where both
mechanisms are involved. |

There are several patents which disclose hydroxamate and carboxylate
based MMP inhibitors.

W095/09841 describes compounds that are hydroxamic acid
derivatives and are inhibitors of cytokine production.

European Patent Application Publication No. 574,758 A1, discloses
hydroxamic acid derivatives as collagenase inhibitors. GB 2 268 934 A and
WO 94/24140 claim hydroxamate inhibitors of MMPs as inhibitors of TNF-a
production. _

There is a need in the art for inhibitors of MMPs, in particular TNF-a
convertase, which can be useful as anti-inflammatory compounds and
cartilage protecting therapeutics. The inhibition of TNF-a convertase and
other metalloproteinases can prevent the degradation of cartilage by these
enzymes, thereby alleviating the pathological conditions of osteo- and
rheumatoid arthritis.
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acid derivatives as collagenase inhibitors. GB 2 268 934 A and WD 94/24140
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There is a need in the art for inhibitors of MWs, in particular TNF-a :
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protecting therapeutics. The inhibition of TNF-a convertase and ot her

met al | opr orepresenteddaynFpmenia (). t he degradation of cartilage by these

enzynmes, thereby alleviating the pathol ogical conditions of osteo- and

rheumatoid arthritis. 3 16 JUNE 2 D 958911 PCT/ U502/ 40453 SUMVARY OF
THE. 1 NVENTI ON I n one enbodi nent he present invention provides a conpound
represented by Fornmula (I): ( MJRL MRZ (1) or a pharnmaceutically

acceptabl e salt, solvate or isomg? thereof, vvheﬂ in. Mis -(C(R30)(R40)) m.,
wherein mis 1 to 6; T is selected fromthe gro g consi sting of

R21- subst i tontaephaairiadeuticallycdcoaplaple shi¢tsohvaty of isanerl theaof,| wiadreimy| |
heterocycl oal keqyly _(RiMoyrE).cr ahetein mis 1 to 6:

T is selected from the group consisting of R¥'-substituted alkyl,
cycloalkyl, heterocyctoalkyl, cycloalkenyl, heterocycloalkenyl, aryl, heteroaryi,
-OR?, -C(O)R*, -C(O)OR?, -C(O)NR*R%, -C(O)NR*OR3, -C(0)SR?,

-NR?*R%, -NRZC(O)R*, -NR*C(0)OR3, -NR¥*C(O)NR*R%,
-NRZC(O)NR*OR?, -SR?, -S(0),NR?*R?, -S(O}NR?**0OR?, -CN,
-P(O)(R*)(OR?), -P(OXOR¥)(OR?), -C(R*}=N(OR?)), -C(0)-AA-NR**R®
and -C(0)-AA-NRZ0OR?,

wheérein each of the cycloalkyl, heterocycloalkyl, cycloalkenyl,
heterocycloalkenyl, aryl and heteroaryl groups of T is independently
unsubstituted or substituted with one to five independently selected R?
moieties which can be the same or different, each R® moiety being
independently selected from the group of R? moieties below;

V is selected from the group consisting of alkyl, R*'-substituted alkyl,
cycloalkyl, heterocycloalkyl, cycloalkenyl, heterocycloalkenyl, aryl, heteroaryl,
-OR3, -C(O)R?, -(CR®R*),/C(O)OR?, -C(O)NR¥R%, |
-(CF”R“)MC(O)NRZSOR:", -C(O)SR3, -NR*R%, -NR®C(O)R*,
-NR*C(0)OR?, -NR®C(O)NR*R?, -NR*C(0)NR*OR?, -SR?,
-S(O),NR?#R%, -.S(0),NR®0R?, -CN, -P(O}R¥)(OR?), -P(O)(OR?*)(OR?),
-C(R*)(=N(OR?), -C(O}AA-NR**R? and -C(O)}-AA-NR*OR?,

wherein each of the cycloalkyl, heterocycloalkyl, cycloalkenyl,
heterocycloalkenyl, aryl and heteroaryl groups of V is independently
unsubstituted or substituted with one to three independently selected R
moieties which can be the same or different, each R?° moiety being
independently selected from the group of R%°moieties below;

W is selected from the group consisting of



-OR3, -C(OR4, -C(OOR3, -C(ONR24R25, -C(ONR 21 OR 3, -C(Q SR, 16 JUNE 2006
-NR24R25-NR 25C(O R, -NR 25C(O OR 3, -NR25C(O NR 2'R 25. -NR 25C( O NR240R3,
-SR3. -S(O'xNR24R25, -S(O xNR25CR3, -CN, -P(O (R24)(0rR24),

- P(O) (OR24y 6 0b8skh1s - C(R4) (=N(OR3) ), - (O - AA-NR24R25  and pErfdsoAfdR 250R3,
wherein each of the cycloal kyl, heterocycloalkyl, cycl oal kenyl

het erocycl oal kenyl, aryl and heteroaryl ﬁy,ps of T is independently
unsubstituted or substituted with one to fifve i ndependent|y sel ected R20

noi eti es which can be tk@ sane dsffere RIR&Ch R20 noi ety being

i ndependent |y sel ect ed om t he roup of 0 nofeties below, V is selected
fromthe group consi s ,kg gtituted al kyl, cycloal kyl,
het er ocycl oal kyl , cycl oaI kenyl het ocyb—[ e}}W(enyI aryI het eroaryl, -OR3,
-C(O R4, (CR23R24) n1C( O OR3 C( O NR24R25 (CR23R24) 1C( O NR25CR3, -C(O SR
3, -NR 24e, -NR 21C(OR 4, RK?RZS C(O OR3, -NR25C( 0O NR24R25, -NR25C(O) NR24CR3,
-SR3, -S(O NR24R25, - S(@) xNR250R30Q 0:N -P(GD)(R24) 4), -P(O (OR24) (0OR24),

-C(R4) (=N(OR3)), -C( O NR2aR25 an% C(O}AA&NRZS wherein each of the
cycl oal kyl , heterocycl Félv cyckbalk€nyhy oal kenyl, aryl and
het er oaryl groups of \%i s Fndependently’ unsu stlt ted br substituted with

i TTerent, SSEYARBODGHHIclGRORRAGe | rernaBHtNZSel oct ad from the gr aup of
o Do X5 P SRYSE of g AR B Y BN, ShiBlend, 16 JUNE 2008
heterocycloalkylene, arylene, heteroarylene and -C==C-, wherein each of
the alkylene, cycloatkylene, heterocycloalkylene, arylene or hetéroarylene
groups of X is independently unsubstituted or substituted with one to four

independently selected R?® moieties which can be the same or different, each
R? moiety being independently selected from the group of R®moieties below:

U is selected from the group consisting of a covalent bond,
{CR)R* ), ~Y-(C(RPHR*)q~, -(C(R*)R))-Y-, and -Y-;

Y is selected from the group consisting of -O-, -S(O)-, -N(Z)-; -C(0)-,
-OC(O), -C(OIN(R?}, -N(R*)C(OIN(RZ)-, -N(R?*)S(0)-, -N(R**)S(O)-,
-S(O)N(R?})-, and -S(O):N(R?*)-;

Z is selected from the group consisting of -R®, -C{O)R?, -S(0),R? and
-C(O)NR’R*;

nis0to 2;

nlisOto2;

n2isito2;

pis1to4,;

qis1to 4;

tis1to4;

vis 110 3;

xis0to 2;

yis 0to 3;



~ , ,<CH \CH, OR25 000\ I , a covalent bond, -(C(R3)(R))"2 , HQUNE-2806
and -N(Z2); X is selected fromthe group consisting of alkyl ene,

cycl oal kyl ene, heterocycl oal kyl ene, aryl ene, heteroaryl ene and wherein each
of the awmQ/xsd915cycl oal kyl ene, heterocycl oal kyl ene, aryl BBUSI2/40453

het eroaryl ene groups of X is independently unsubstituted or substituted with
one to four independentl| ys2sel ected R20 noieties which can be the sanme or
different, each R20 i etyy .pei ng i ndependently selected fromthe group of
R20noi eti es bel ow, U ‘t\s S fromthe group consisting of a coval ent

bond, -(C(R3)(R))v-, -N<( (R4))n-, -(C(R3)(R4))rY-, and -Y-; Yis

sel ected fromthe grafip consifgting of -0-, -S(O"-, -N(2-, -C(O-, -0COC,
-CQ(ON(R24) -, - 4) (ONR®)-, - Xdh - S(O) N(R24) -,
and -S(0) 2N( R24J)N?\!?§Z i s sel ect ed ff*gﬁéti%'e'ﬁé?éﬂ%fﬁ?‘i‘h K Or L O B,

- S( O xR3 adiferer¢(@apdNrerachrindeperkientiy selectéd fromethe graup sbhsigting of Hs 1to 4, g

s 1to 4 ndd, Sr&Sang, bryiShetefoary, IR 1@HINHICERHINKD, 3 °
-CH;C(O)NH, -CH;C(O)OH, -CH,SH, -CH,S-SCH;CH(NHZ)C(O)OH,
_CH,CH;C(O)OH, -CH,CH;C(O)NHy, -(CHz)eNHa, ~-CHzCH,CH(OH)CH NHa,
-CH:CH(CH)a, -CH(CH3)CHz(CHs), ~CH,CH,SCHs, ~CH20H, <CH(OH)(CHs).

—H,C 7 NH

—Hzc@or+
and ,

or R®' and R¥%, together with the N to which R*! is attached and the C
to which R®! is attached, form a 5-membered ring which is unsubstituted or

independently substituted with a hydroxyl group;

R'is selected from the group consisting of alkyl, R?'-substituted alkyl,
cycloalkyl, heterocycloalkyi, cycloalkenyl, heterocycloalkenyl, aryl, heteroaryl,
-C==CR’ and -CR’=CR'R’,

wherein each of the alkyl, cycloalkyl, heterocycloalkyl, cycloalkenyl,
heterocycloalkenyl, aryl and heteroaryl groups of R’ is independently
unsubstituted or substituted with one to five independently selected R*
moieties which can be the same or different, each R?’ moiety being
independently selected from the group of R? moieties below,

each R?, R* and R® is the same or different and each is independently
selected from the group consisting of H, halo, alkyi, RZ-substituted alkyl,
cycloalkyl, heterocycloalkyl, cycloalkenyl, heterocycloalkenw. aryl, heteroaryl,
-OR?, -C(O)R’, -C(O)OR?, -NR¥R?, -NRC(O)R?, -N(=C-O-NR¥*R?%),



16 JUNE 2006 WD 03/053915 R32 AA is PCT/ US02/ 40453 , wherein R31 andisB3REa06s
the sane or different and are each i ndependently selected fromthe group
consisting of H, alkyl, cycloalkyl, aryl, heteroaryl, -NR24R25,

- (CH2) ANHW@-08A)BHB, - CH2C( O NH2, -CH2C(O OH, - CH2SH, PCT/US02/40453

- CH2S- SCH2CH(NH2) C(O) OH, - CH2CH2C( O OH, - CH2CH2C( O) NH2, - (CH2) 4NH2,

- CH2CH2CH( q—&@%@j% R% - CH2CH(CH3) 2, - CH( CH3) CH2(CH3), - CH2CH2SCH3, - CH2OH,

- CH( OH) ( CHI) H2C H2C and OH or R31 and R32, together with the N to
which R31 is attwbbesin aach Dhthe&yclaalwm themycloalkgt tcgclbatlgenybrm a 5-menbered

[ whi ch d dent | th hyd |
grglr(r)]gp; :?i i @é‘?‘g‘ﬂ)‘)@ﬁ# eﬁwloﬁg‘ ﬁ%ﬂr&ggﬁgﬂgﬂb% ﬁé/ (3 s1\4\’\”21 sﬁbs%/l '[lcﬁ(gd
al kyl, CyCIrﬂégﬁﬁhentﬂﬂjr%h%ﬁtﬁté?ﬁbﬂ‘é’ubstlﬁ}{éaQﬁt'h;(ﬁLB’iO fot]?frﬁf &Mﬁér‘ﬁ kenyl, aryl,

het er oaryl , Wherein e the a ycl oal kyI
het er ocycl oaelreyled allyyl) Bgl-mytu,ted htkybooRonoietties nHich ealy beahei samieqroar yl

groups of s i.ndepensgent | u.nsubtlt S ed with ope to five
i ndependenﬁ'&tH eLeited QRQBO"#X)P%'P%Q "dﬁ’ ﬂlﬁ k?&&i% ;ﬂ?ﬁ 9(5?“919“3% ent, each
R20 noi ety Hﬁjla{bs Berg\gpendent Iy sel ected fromthe group of R20 noieties

bel ow, each R2, R4 ang R5 is the sane or different and each is independently
. each R’ is the same or different and is independently selected from the

group consisting of H, alkyl, RZ-substituted alkyl, cycloalkyl, heterocycloalkyl,
cycloalkenyl, heterocycloalkenyl, aryl, heteroaryl, -OR®,
-C(O)R’, -C(O)OR?, -NR¥R®, -NR#C(0)R?, -N(=C-O-NR*R?) and
-NR*S(0%,R%,

each of the cycloalkyl, heterocycloalkyl, cycloalkenyl,
heterocycloatkenyl, aryl and heteroaryl groups of R?is independently
unsubstituted or substituted with one to four independently selected alkyl, R%-

~ substituted alkyl or R* moieties which can be the same or different, each R%

moiety being independently selected from the group of R moieties below; -

each R® is independently selected from the group consisting of H, alkyl
and -OCF3; |

each R’ is independently selected from the group consisting of H, alkyl,
heteroaryl and —CF3;

each RZis independently selected from the group consisting of: alkyl,
R?'-substituted alkyl, -OR?, halo, -CN, -NO,, -NR*R%, -C(O)R?, -C(O)OR?,
-C(O)NR*R?, -S(O)NR*R?, —S(O)R?, -CF3, ~OCF3, -CF.CF;,
-C(§=NOH)R3, aryl, halo-substituted aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, -N(R%*)S(O)R? —N(R®)C(O)R?, and -N(R®)C(O)NR¥*R%,

wherein each of the aryl, halo-substituted aryl, heteroaryl, cycloalkyl
and heterocycloalkyl groups of R is independently unsubstituted or
substituted with one to four independently selected R% moieties which can be
the same or different, each R% moiety being independently selected from the
group of R?® moieties below,



selected fromthe group consisting of H halo, alkyl, R22-substitutddJENEZ06
cycl oal kyl , heterocycl oal kyl, cycl oal kenyl, heterocycl oal kenyl, aryl,
heteroaryl, -OR6, -C(OR7, -C(OOR6, -NR24R25, -NR24C(O R25, -N(=C O NR24R5),
6 16 JUNWw@@86s393 03/ 053915 PCT/ US02/ 40453 - NR24S(0) 2R25, pomheweumseach of

t he cycl oal kyl, heterocycl oal kyl, cycl oal kenyl, heterocycl oal kenyl, aryl and

heteroaryl grougs RP2ar q rﬁ@ i Bbh Y E{ﬁh% ed or
substituted w tﬁ tgﬂfe togfoﬁéfq ?ﬁe epgr?g"eenrt@g?ﬁ?ek%gct edog'llrFl yl, t‘?Qg?substitut ed
al kyl or R22 noieties which™an be the sane or different, each R22 noiety"

bei ng i ndependently sel ected #rOhe group of R22 noieties bel ow, each R3
i s the samgraupsdiréfattachedémed”i s i ndependently selected fromthe group

consi sting of H_,al kyl, 2-substituted al kyl, cl oal kyl , heterocycl oal kyl',
cycl oal kenyl , hBf elﬁ&é‘ﬁcngﬁi%%&ls, 'i%ri‘ﬁ !"ﬁ@ﬁéﬁ%'&‘%‘?‘ec roro hhegmpp” - o( O) ORs,
-NR24R25 5 76 S NR&R @2@ 5 - (! 3each of the
cycl oal kyl %@%’%&?gmﬂ . Qf:mcl oa'k%ﬁ?ﬁt ' %@?o’c?c(%mbnyl , aryl and
het e{ oa][ yl -@(@)g{ﬁ‘ﬁds, F?(O)sNRﬁﬂ%%.egﬂ@{zlﬁ?,lyCFU,nsmﬁEs.L-CiF_czt@Ea,mC(s?lEB-ll)RPyt ggzwi t h.
one to four_sndependen sel ected a - substituted al kyl or
moi eties wht c'ﬁu‘igﬁu‘(?g Qd‘bﬁr %L&e&)‘?mém'féicg?ﬁl?ﬁdh‘%ﬁrqfa‘éloahdﬂet y being
I ndependent 8 _f 5 C yeR4i®S. bel ow, each R6 is .
i ndependent I%Rﬁg}gd ”‘?ﬁ’%’%r’?&% ?ﬁoﬁ:?&(%Ro H, al kyl and -OCF3; each
R7 is independenhieyeinaaebtafdhé and) hale-sgbstitntedbaryl, sieterganf, dycloalky| ,
ot er oary! s heegiciSak GR0pb b1 RS RRISHEMdoluy heGb il sy {1 9" 0P

substituted with one to four independently selected R% moieties which can be

the same or different, each R® moiety being independently selected from the

group of R% moieties below,

or two R?! groups taken together with the carbon to which both R%

\c——:o

groups are attached is -~ .

each R% is independently selected from the group consisting of:
halo, alkynyl, aryl, heteroaryl, ~OR?, -(C4-Cs alkyl)-OR?, ~CN, —NOx,
~NR¥RZ, _C(O)R®, ~C(O)OR®, —C(O)NR*R?, —S(O)NR¥*R?, -S(OIR?,
—CF3, ~OCF3, =CF,CF3, —C(=NOH)R?, -N(R?*)S(0)R?®, -N(R*)C(O)R%,
and -N(R?*)C(O)NR#R?%,

or two R% groups taken together with the carbon to which both R%

\C=O

groups are attached is - ;

each R? is independently selected from the group consisting of H,
hydroxyl, halo and alkyl;

each R?* is independently selected from the group consisting of H and
alkyl;

each R?® is independently selected from the group consisting of H,
hydroxyl, alkyl, hydroxyalkyl, aryl, cycloalkyl, heteroaryl, -NR*R*, HC, to Ce
alky)NRZ*N?, -CF; and -S(O)R?%; 7

each R% is independently selected from the group consisting of H,
hydroxyl, alkyl, hydroxyalkyl, aryl, cycloalkyl, heteroaryl and -NR*R";



R21-substituted al kyl, -OR3, halo, -CN, -NO2, -NR24R25, -C(O R3, - C&yoms32006
-C(O NR24R25, -S(O.NR24R25, -S(O XR5, -CF3, -OCF3, -CF2CF3, -Ct=NOH) R3
aryl, halo-substituted aryl, heteroaryl, cycloal kyl, heterocycloal kyl,
- N( R25) S(vdpoBB539N R25) C(O R5, and - N( R25) C(O) NR24R25, wheceiusopambks of t he
aryl, halo-substituted aryl, heteroaryl, cycloal kyl and heterocycl oal kyl
groups of R20i sRFhidapdemmevdenyly sekichss fromithe gpoup soHisistirigdfabtedidaiyione to four
independenhlé selcfc e RéZW‘, tj es which can be the sane or different, each
R22 noi et y "BERy %’%&YE@H emryhsel ected fromthe group of R23 noieties

bel ow, 7 16 JUNR3®QQ rdén : F@zogroups t aken
together with the gaﬁ%é(ﬁ]ato %?gﬁgﬁﬁoﬁé%é&ﬁ%g@?éﬁgp ached is R21 is
one to threebstitberitigroeps sbovejependent |y sel ected fromthe group consisting
of: -OR3, halo, 3fN,. N2, -NR24R25, -C(OQ)R3, -C(OOR3, -C(O NR24R 25,
-S(O, cNrR24Re5, R 9&%‘%9%@@9% Sﬁﬁe,d fremAbe groupcongigiingf H Rﬂg-lg%bst i tut ed

al kyl, aryl REEY oal kyl , heterocycl oal kyl, -NR25)S(0O) xR5,

_N( R25) C(C))?i’%é,l gn(}@k%%% %}(‘éO) NR24R25; wherein each of the aryl,

hal ‘o- subst i t ut edr R*Yand R&Y, takeartplyethey sithahk hrbonatodwiich &°0ayd R34y  gr oups

of R21 is independently unsubstituted or substituted wth one to four
I ndependent |y sel ect@d\éﬁﬁ noi eti es which can be the sane or different, each

R23 noi etyﬂ%gin i_ndﬁg _cl'egt_ly selected fromthe group of R23 noieties
bel ow, or c'Fédl'ggroups taken together with the carbon to which both R21

C=0 gr oups yhehapré\isSthat St least one of V or T is selected from the group
consisting of ~C(OIN(R%)(OR*), -C(0)OR? and ~C(O)NR*R%, and

when —{W),-X-U- is alkylene, R' is not alkyl.

in another embodiment, a compound of Formula I is provided with the
provisos that at least one of V or T is selected from the group consisting of
—C(O)N(R*(OR?), -C(0)OR?® and —C(O)NRZR?, and
when —(W),-X-U- is alkylene, R is not alkyl, and
when —(W),-X- is alkylene, -Y- is not -N(R*)C(O}-, and
whenoneof TorVis -NR258(0)XR3, the other of T or V is not
—C(O)NR®OR?.

Another aspect of the present invention is a composition comprising at
least one of the above compounds. Methods of using the compounds for the
treatment of MMP and TNF-a mediated diseases and conditions also are
provided. The compounds of the invention may be used alone or in
combination with other appropriate therapeutic agents.

Other than in the operating examples, or where otherwise indicated, all
numbers expressing quantities of ingredients, reaction conditions, and so forth
used in the specification and claims are to be understood as being modified in
all instances by the term “about.”

DETAILED DESCRIPTION OF THE INVENTION

In its several embodiments, the present invention provides a novel

class of inhibitors of MMP and TNF-a convertase, pharmaceutical



each R22 is independently selected fromthe group consisting of: hakoyUNE 2006
al kynyl, aryl, heteroaryl, -OR24, -(Cr-C6 al kyl)-0OR24, -CN, -N®2, -NR24R25,

-C(O R23, -C(O OR23, -C(O NR24R2s -S(0O) xNR24R25- S(O) xR23, -CF3, -0OCF3,

- CF2CF3, we(@BhadR23, -N(R24) S(O, R25, -N(R24) C(O R25, amT/Us02/40453

-N(R24) C( O NR24R21, or two R22 groups taken together with the carbon to which

both R22 @omﬁ@sﬂbﬂﬁ%n@é‘ﬁin?fd@%}%oiéoﬁﬂé'boﬁ?p%dnﬁs' AERRIAISH raﬁ Ey Rrg‘gi ect ed

fromthe group consisting o droxyl, hal’'o and al kyl;
i ndependentphprsateuticalifcrmsiations ngmsmgmee Qt mtgeéﬂch-lcampoamldyl ancbach R25 is

d dent| h I | kyl ,
e oG BBl e PR et o S o R
al kyl) NR24N¥gthp torRE 3f #ifthmmaid R23; each R26 is independently sel ected from

t he group consisting of H Kjdr oxyl, alkyl, hydroxyal kyl, aryl, cycloal kyl,
het eroaryl and InNRBRemMiEdimen megm:s@nv\mmaxmam«smm@oamdmwmmﬂ is

I ndependent | sel cte 0 stln f het er

het er ocycl @é¥§ glxﬁt{z‘%i%%‘?f%hg "ﬁ@a%ﬁ é‘ﬁ(?é frg}schgf‘éﬂ from t he group.
consi sting a&e aBRﬁs:ﬂ?%olv%!@éf isbHRIF théreof iehetbiPMfe vBfBus foietiaPsredant |y
selected fromthe group consisting of H and R20 substituent groups above, or

R30 and R4Glescekethaboy®t her with the carbon to which R30 and R40 are C=0O .
in one embodiment, mis 4. In another embodiment, mis 3. In another
embodiment, mis 2. In another embodiment, m is 1.

In another embodiment, R* is H or —(Cy- Cg)alkyl. In another
embodiment, R* is H.

In another embodiment, R*’ is H or (C;- Cg)alkyl. In another
embodiment, R* is H.

In another embodiment, T is selected from the group consisting of
—C(O)R*, —C(0)OR?, -C(O)NR?*R?, and ~C(O)NRZ0OR®.

In one embodiment, T is ~C(O)R* in which R* is a pyrrolidinyl ring that
is unsubstituted or substituted with one to three F{"’_2 moieties which are each
independently selected from the group consisting of -OR%,

-(C1-Cs alkyl}-OR? and -NR?*R?*. Preferred R moieties are hydroxyl,
hydroxyalkyl and alkylamino and amino.

In another embodiment, T is ~C(O)OR? in which R is alkyl.

In another embodiment, T is —C(O)NR®RZ in which R% is H or alkyl
and R% is H, alkyl or «(C1 to Cs alkyl)]NRZN?,

In another embodiment, T is —C(O)NRZOR? in which R is H or alkyt
and R®is H or alkyl.

In another embodiment, V is ~C(O)NRZOR? in which R% is H or alkyl
and R%is H or alkyl. In another embodiment, V is ~C(O)OR? in which R*is H
or alkyl, such as methyl.

In another embodiment, W is -C(R®)(R%)- in which R®is H and R* is H
or W is a covalent bond.

In another embodiment, nis 1.

10



attached, is wth the proviso that at |east one of V or T is sel ect et funmoos
the group consisting of -C(ONR )(OR 4), -C(OOR and -C(ONR 24 R2", and
when -(W"-X-U is alkylene, Rl is not alkyl. In another enbodinent, a
conpound YO PFHYI¥MSa | is provided with the provisos that ptTls@stnssne of V
or Tis selected fromthe group consisting of -C(ONR3)(OR4), -C(OOR3 and

- O(O) NR24R25, ang ameatver-drifibSdihel, X%Q«Zl@ﬂeﬂﬁﬁichﬁluh@ﬂ%‘ﬂuté&w' and when
-(W"-X- is alké{tene -Y- is not -N(R2 , when one of T or Vis -NR

25S(0) XR3, §uhstiBited witbrone tgrtwy lﬂ@eﬁ)ﬁndenﬂ eqtehBR3mojeties whichasarbe of t he

present i nvgnt Fémposmlon conpri sing at Ieast one of the above
conpounds. @gtdr?ﬂgbs iﬁu5| ng the conpounds for the treatnent of MW and TNF-a

medi at ed di seasds mmhmﬁbédlmtakwmrﬁder@ WHICASS unditstieREgeynds of the
i nvention may be used alone or in conbination with other appropriate

t her apeut i cSERRthited withine enfue hato substdpentsiwhigh erabsl the same ather e ot her wi se
I ndi cat ed, lﬁ unbers expressing quantities of ingredients, reaction
condi tions, am? so forth wused in the specification and clains are to be

under st ood as banrwmdumﬂémb@uumnt@tisanétén\@@@ﬁanléwﬁabﬁné@ﬁénbsﬁﬁﬁéﬂ or DETAILED
DESCRI PTION OF THE I NVENTION In its several énbod nts, the present

i nventi on pPéRatiied withang to twpaa@elaﬂndermﬂmete@tad Bf® mmietias whittFean benver t ase,
phar maceut i gal 006 WO 03/053915 PCTI US02/ 40453 conpositions
cont ai ni ng @%esag?éﬁog@%l%rﬁ‘t he conpounds, nethods of preparing pharnmaceutical

formul ati ons conlprarfither embodimefibr e issa hbtetoaminedseledad from the group
consisting of

/

K\/\l /\. m f"’@

which is unsubstituted or substituted with one or two halo substituents, such
as Cl, F or |, which can be the same or different.

In another embodiment, U is —Y-(C(Ra)(R‘))q-. In another embodiment,
Y is —O-. In another embodiment, q is 1, R® is H or alkyl and R* is H or alkyl.

In another embodiment, R'is selected from the group consisting of
cycloalkyl, aryl and heteroaryl, wherein each of the cycloalkyl, aryl and
heteroaryl groups of R' is independently unsubstituted or substituted with one
to f\we independently selected R moieties which can be the same or
different, each R?® moiety being independently selected from the group of R?°
moieties above.

In another embodiment, R'is a cycloalkyl group selected from the
group consisting of cyclopropyl, cyclobutyl and cyclohexyl, wherein each of
the cycloalkyl groups is independently unsubstituted or substituted with one to
five independently selected R?® moieties which can be the same or different,
each R moiety being independently selected from the group of R® moieties
above, such as alkyl.

11



met hods of treatnent, prevention or anelioration of one or nore of tIBGUNE 2006
synptons of inflammtion. In one enbodi ment, the present invention provides
conpounds which are represented by structural Fornmula (1) above or a

phar macewO®alokipis accept abl e salt, solvate or isoner ther @EfT/USMYE¢S3 N t he
various noieties are as described above. In one enbodinment, mis 4. In

anot her enbodi nBRtanofdrenbodiMefn gt s teq f I ot her
noffdrentbodifment 3t annfyﬁggbﬁ%%lecéﬂ rémzthe g&sﬁg

embodi ment, mis 1. In another embodi me or -( | kyl. In -
anot her  ensowistaatof pheoyli Baphthyh indasyhand taettahjfdmaphtilalenylswhlemn (C1- :

el oot vd 1 1AM G e SPBTL ST ensigenty urisy Rl ol TurSie] WiRepemos® and
- C( O) NR230ORB . fivelindéperiehtly seeated R? moicieOWitich BaMBeahe Bdnicsord pyrrol i di nyrl

ring that 1is unsubstltigted or substituted with one to three R22 npi etles

whi ch are ediffiarent, faspdtidenrietly bring independently selegtedifforo dhe igetipof RT -

-(C1-C6 al I . Preferred R22 noieties are hydroxyl,

hydr oxyal k;ﬁl¥I f@gépgo‘? ?’f{éﬁ%\?\%g Iam no. In another enbodiment, T is -C(O OR3
in which R3 is ah@Hothér@rﬁﬁﬁdlﬁ@m Wh@@'ﬁéiéﬁoar%bgr up Sl FHR%hen Whi ch R23
is Hor alkyl and R25 is H, 'WY or - al kyl ) NR23N24. I n anot her

enbodi nment , greupsongistipgrbeorma mmiylmquwowldnamlwypynayid R3is Hor

al kyl. In nt ) NR23OR3 in which R23 is H or alKkyl
and R3 is ﬁﬂﬁﬁgﬁ%yﬁﬁmgpé%%ﬁ)ﬁem Vis -CCOOR3 in which R3is H
or al kyl, such as nethyl. In t her enmbodi ment, Wis -C(R3)(R4)- in which R3
Is Hand R4 is H

, wherein each of the hetercaryl groups is
independently unsubstituted or substituted with one to five independently
selected R?® moieties which can be the same or different, each R? moiety
being independently selected from the group of R%® moieties, such as alkyl,
R?'-substituted alky!, halo, amino, carboxamide, aryl, heteroaryl,
heterocycloalkyt and —-OR? . _

in another embodiment, R'is a fused bicyclic aryl group which is
unsubstituted or substituted with one to three independently selected R
moieties which can be the same or different.

In another embodiment, R'is a fused bicyclic heteroaryl group which is
unsubstituted or substituted with one to three independently selected R
moieties which can be the same or different.

In another embodiment, R? is H.

In another embodiment, each R? is independently H, alkyt or aryl.

In another embodiment, each R* is independently H, alkyl or aryl.

In another embodiment, each R® is independently H, alkyl or aryl.

In another embodiment, each R is independently selected from the
group consisting of alkyl, R*'-substituted alkyl, -OR3, halo, -CN, -NO,, -NRR*,

12



or Wis a covalent bond. In another enbodinment, nis 1. 10 16 JUNE 2GQ0NED006
03/ 053915 PCT/ US02/ 40453 I n anot her enbodinent, X is arylene which is
unsubstituted or substituted with one to two independently sel ected R20

noi eti es Woewsess be the same or different. In another erbpdsoraniss X is
phenyl ene which is unsubstituted or substituted with one or two halo

subst i t uentE(QIOR, -SH0) I, TR, SO iryl, ActdgagNicycloalkgn IGBincsBRpFbfTeNt . X i S

a heteroaryl ene which is unsubstituted or sybstituted with one to two
i ndependentth§ asdy keterprand.eyciaalivd oiminsof R iniedepaadentiyeunsubgtitutest ent . 1 n

oo N s R RURERbig Wi 8nBRb B HihdosttBenfl SEleBftd ROTbRteR i ¢fiBa ua « n one
or two hal hesthosaneientifierentcéacreR?Ghoiely aéig?,in etidehtly sBRcldirGAME or

different. |In another,enbodiment, Uis -Y-(C(R3)(R4))q . In another
enbodi nent the greup olR™ maielifst her enbodinent, q is 1, R3 is Hor alkyl and R4

oo oF B o RO RS Tl Foud o S RER Ao
cycl oal kyl ,greupy toasisting of pyrazinyl, pyrrolyl, pyridyl and morpholinyl.

In another embodiment, R is a cycloalky! selected ffom the group
consisting of cyclopropyl, cyclobutyl and cyciohexyl.

In another embodiment, R% is a heteracycloalkyl selected from the
group consisting of piperazinyl and pyrrolidinyl. .

In another embodiment, each R moiety is selected from the group
consisting of |{C4- Cg)alkyl and aryl.

In another embodiment, M is -(C(R**)}R**))n-. wherein mis 1 to 4; V is
~C(O)OR® or -C(O)NR**0OR?; T is R?'-substituted alkyl, -CN, -C(O)OR?,
—C(O)NR?*0R3, -C(O)NR*R%, -C(O)R? or —-C(R*)}(=N(OR®)); W is a covalent
bond or —(C(R*}R*)nz; X is arylene or heteroarylene, each of which can be
independently unsubstituted or substituted with one to four independently
selected R?® moieties; R is cycloalkyl, aryl, heteroaryl, each of which can be
independentty unsubstituted or substituted with one to four independently
selected R? moieties; R? is H; and each of the other variables are as above in
the Summary of the Invention.

A preferred group of compounds are shown in Table 1 below.

Except where stated otherwise, the following definitions apply
throughout the present specification and claims. Additionally, all technical and
scientific terms used herein have the same meaning as is commonly
understood by one skilled in the art to which this invention belongs. These
definitions apply regardless of whether a term is used by itself or in
combination with other terms. Hence the definition of “alkyl” applies to “altkyt”
as well as to the “alkyl” portions of “alkoxy”, etc.

“Patient" or “subject” includes both humans and animals.

“Mammal” includes humans and other mammalian animals.

13



het eroaryl groups of R is independently unsubstituted or substltutqu%gE2006
one to five independently selected e noieties which can be the sane
different, each e noiety being i ndependently selected fromthe group of R20
noi eti es ab@vﬂwgbﬁ anot her enbodi ment, Rl is a cycl oal kyl EE?HBoﬁRJ%Fted from
the group consisting of cyclopropyl, cyclobutyl and cycl ohexyl, wherein each

f th | oal k, tl b tituted th
R TR W M AR e R
di fferent, branshed@Ad Eopiigingel 10abdil SREEHBOA laYorhs irttHetdhdin. OP‘\'éfBﬁ"e@r oup of

R20 noi etles above, such as alkyl. 11 16 JUNE 2006 WO 03/.053915
PCTI US021 4Gk OroupsheeMain bt%@imutéﬁtcarbm iatoras imthg chpimuMase lpeafesrddf r om t he .

I e e A T

substi t ut edhaf dre @ﬂmoré%vﬁér\éﬂkyl@ a9 meshcéhdi didto ?; d €s which can
be the sanme or different, each noi et zﬂbel ng i ndependent 'y sel ected from

the group cattached t@rﬂ'éleiaég"quﬁén duveras TRWanSIa"lgl@upthngaahmrmnent RL is

qui notyl - 12 EE8 GbST pBngfe i BhRR e PR sBkiaheof brdnthar, the

benzodi oxol sikyl andl be Whbsftutedeach of the het eroaryl groups is i ndependent |y
unsubstituted or_substitut 91d with one to five i ndeggndent ly selected R20
noi eti es whi ch clde plrasgéRsapebstitutgdraligriomeans dbat the@lkybgeaup carebeng

e btk b ok R 588 BRI sihe RLpRarBIeN
each substituent being independently selected from the group consisting of
R?' substituents listed above. Each of the aryl, halo-substituted aryl,
heteroaryl, cycloalkyl and heterocycloalkyl groups of R*' can be unsubstituted
or independently substituted with one to four independently selected R%
moieties which can be the same or different, each R% moiety being
independently selected from the group of R moieties above.

The phrase "R%- substituted alkyl” means that the alkyl group can be
substituted by one or more R?% substituents that may be the same or different,
‘each substituent being independently selected from the group consisting of
R* substituents listed above.

The phrase "R%% substituted alkyl" means that the alkyl group can be
substituted by one or more R*? substituents which may be the same or
different, each substituent being independently selected from the group
consisting of R? substituents listed above.

‘, “Alkenyl" means an aliphatic hydrocarbon group comprising at least
one carbon-carbon double bond and which may be straight or branched and
comprising 2 to about 15 carbon atoms in the chain. Preferred alkenyl groups
have 2 to about 12 carbon atoms in the chain; and more preferably 2 to about
6 carbon atoms in the chain. Branched means that one or more lower alkyl
groups such as methyi, ethyl or propyl, are attached to a linear alkenyl chain.
"Lower alkeny!" means 2 to about 6 carbon atoms in the chain which may be
straight or branched. The alkenyl may be substituted and the term "R*-
substituted alkenyi” means that the atkenyl group may be substituted by one

or more substituents which can be the same or different, each substituent
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het er ocycl oal kyl and -OR 3 . In another enbodinent, R is a fused bi gyglnE2006
aryl group which is wunsubstituted or substituted with one to three
i ndependent|ly selected R20 npieties which can be the sanme or different. In

anot her enfyodizwents R is a fused bicyclic heteroaryl groupcyhjs fifhdﬁs
unsubsti tut ed or substltut ed with one to three independently selected R20

moi eti es Wygh & sﬁ% BS nt, R2 is H
I n anot her e od| Qﬁd rﬂ? e(?’groﬁ{n{jﬂcggirsgé cpbglsﬁﬁﬁbrﬁ mﬁ@?ﬁﬁ I n anot her
enbodi nent ,Iismbabd?edf is i ndependently H, al kyI or ar yI I n anot her

enmbodi nent, each

d d | h nbodi
each R20 is ind %@’ﬁd@ﬁﬁpgagt%?g@gﬁﬁ "ﬁmawegr '&PBGﬁCl 4 ?‘;@go?ra?kylo ent

R21- subst i tyjk 3R 06 WO

Dol 085015 RPNy SystofiRbmmASy a?‘gsafYofopl\%%“t B q&é@}grp}#gﬁ.% eroaryl
cycl oal kyl ahnhtaﬁém abeut1D oarbonraioraSleheraarylegroapslof any, K}(afyl)@idy)alndgroups of
R20|S|nd ntI d r substituted with one to four
|ndependent ﬁ%@’%ﬁae?&ﬂ? &@?“&ﬁ?@fﬁ%ﬁﬁﬁﬁg“ﬂ n&ledfv§r different, each
R22" i ety |m¢wadbnd§ge@e@@tw &%ie%&?fhéﬂeaﬁ bl'te SaUittétert, BRGe! ! es- 1

anot her enbodi nent I's a heteroar group se ect € group
consi sti ng ase apyie&ﬂeﬂyﬂerelpyfrhelqrﬂ groyps diyR%, &Y Rip mulRﬁ‘?Icanlbl& anot her

A 1 D0 o L Lo e KT A = M
Dot o A s B e i b S iR, S B e
gr oup herein. The aryl groups of R? can be unsubstituted or independently

substituted with one to four independently selected R%® moieties which can be

the same or different, and are as defined herein. Non-limiting examples of

suitable aryl groups include phenyl, naphthyl, indenyl, tetrahydronaphthyl and

indanyl.

“Alkylene” refers to an alkanediyl group commonly having free
valencies on two carbon atoms. Non-limiting examples include methylene,
propylene and the like, |

“Arylene” is a bivalent group denived from an aromatic hydrocarbon by
removal of a hydrogen atom from two ring carbon atoms. Non-limiting
examples include phenylene and the like.

“Heteroarylene” is a bivalent group derived from a heterocyclic
aromatic compound by removal of a hYdrogen atom from two ring atoms such
as, for example, the bivalent group derived from pyridine, pyrrole and the like.
The‘ii bonds to the parent moiety can be through different carbon ring atoms,
different hetero ring atoms or through a carbon ring atom and a hetero ring
atom.

“Heteroaryl” represents cyclic aromatic groups of 5 or 6 atoms or
bicyclic groups of 8 to 12 atoms having 1, 2 or 3 heteroatoms independently
selected from O, S or N, said heteroatom(s) interrupting a carbocyclic ring
structure and having a sufficient number of delocalized pi electrons to provide
aromatic character, provided that the rings do not contain adjacent oxygen
and/or sulfur atoms. Preferred monocyclic heteroaryls contain about 5 to

about 6 ring atoms. Preferred bicyclic heteroaryls contain about 10 ring
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consisting of -(Cr C6)al kyl and aryl. In another enbodinment, Mis 16 JUNE 2006
-(C(R30) (R40))m, wherein mis 1 to 4; Vis -C(OOR3 or -C(ONR250R3; T is
R21-substituted alkyl, -CN, -C(OOR3, -C(ONR250R3, -C(O NR24R25, -C(OR4 or
-C(R4) (=Npv@B¥y)s391%V i s a coval ent bond or -(C(R3)(R4))"2; pcTeserphgne or

het er oaryl ene, each of which can be independently unsubstituted or

subst i t ut edatiinid) m@héféré,wgﬂonss%?ggvm(g\ﬁteﬁsbmérfé;,aﬁamn& pees: Rl is

cycloal kyl, aryl, heteroaryl? eac can'be ‘i ndependently
unsubst i t ut wasubstitied or independgntly substituted with eneitefimedodepgndestiiyect ed R20

i i o R2.i Hi: h of .th i abl. -ab i h d
Commary or - elelte R ARETER whict B8 B M st Hifidrel and R aRudisiRd: 1 Fabl o 1
bel ow. ExcepéreiIeTIge ﬁtaeérsdrypgﬂwwo‘f K2, RART ®I s RS 6laf be hh&%biittﬁllea' y

t hroughout the present specification and clainms. Additionally, all technical
and sci ent Pfindependantlysathstieited with ane to ieursindependentygelactedREonmonl y

d d by. kill ed,i h .0 whi.ch fhis | ' bel . Th
det i nit1 onsMEIES g o dedng Aaptiorifeltht and Mo aR defnRd fetedy (The i
combi nat i onhafefdhrptdroups of R8! calebe %n&,@@stﬁetfebrartihaéb%ﬁde'hay kMbstitasel i es to

"alkyl" as well as to the "al kyl" ortl%as of "al'koxy", etc. "Patient" or
"subj ect" i withgaedofeumindependentlysewstechRE” moigtiganehichicaolheolbe saommns and

h [ i i ls. 13 16. JUNE 2006 WD 031053915 PCT/.US02/ 40453 "A|k|;l'
ears anar phitfefE B are s AEMe R aT Ao BIF B, i grnig Barse 108 e and
conpri sing hefefodtyPidot ABrEAhBaRs tHab BB ldast b MitredtH, DxyGELbESIIRA atehky! groups

contain 1 to about 12 carbon atonms in the chain. Mrie preferred alkyl groups
contain 1 t tespectivels isaresantasening atomeNdregen. atemsnesinelormean-oxideat one or

more | ower %lllkrggljio%BPnuéarg ate %Qnt%?nprfﬁwy é.g.,%B%de?fs-BW&’Qf I::1hd6}lr-8yridyi.
Useful 6-membered heteroaryl groups include pyridyl, pyrimidinyl, pyrazinyl,
pyridazinyl, morpholinyl and the like and the N-oxides thereof. Useful 5-
membered heteroaryl rings include furyl, triazolyl, thienyl, pyrrolyl, thiazolyl,
isothiazolyl, imidazolyl, pyrazolyl, isoxazolyl and the like. Typical bicyclic
groups are benzo-fused ring systems derived from the heteroaryl groups
named above, e.g. quinolyl, isoquinolyl, phthalazinyl, quinazolinyl,
-benzofuranyl, benzothienyi, benzodioxolyl, indolyl-and the like.
~ "Cycloalkyl" 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. Preferred cycloalkyl rings contain about 5 to about 7 ring
atoms. The cycloalkyl groups of T, V, X (cycloalkylene) and R' can be
unsubstituted or indepéndently substituted with one to five independently
selected R® moieties which can be the same or different, and are as defined
herein. The cycloalkyl groups of R?, R%, R4, R® and R? can be unsubstituted
or independently substituted with one to four independently selected R?
moieties which can be the same or different, and are as defined herein. The
cycloalky!l groups of R%! can be unsubstituted or independently substituted
with one to four independently selected R? moieties which can be the same
or different, and are as defined herein. Non-limiting examples of suitable
monocyclic cycloalkyls include cyclopropyl, cyclobutyl, cyclopentyl, cyciohexyl
and the like. Non-limiting examples of suitable muiticyclic cycloalkyls include
1-decalinyl, norbomyl, adamantyl and the like.
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AR AR

attached to a linear alkyl chain. "Lower alkyl" neans a group havi ngi@ahiNE 2086
to about 6 carbon atons in the chain which may be straight or branched. The
al kyl may be substituted. The phrase "R21-substituted al kyl" neans that the
al kyl growpooamsibs substituted by one or nore R21 substit peniysodtoass may be
the sane or different, each substituent being independently selected from

the group consi siyg)g- theanga%ﬁ)ugﬁfdr%,;lgrpm Iolr%cgﬁ%.eﬁg%/e Préafidd %{ﬁt he aryl,

hal o-substituted aryl, heteroar 'Kyl ‘erocyclo groups of
R 21 can beflupreudsora oltlm'ommuandndelpeepm&néq/ammctanﬂmuﬂumth one to four

| ndependent |y se,ldeccﬁﬂeﬁ(j R23, _noieties whi c can be t or different, each
R23 i ety bei ng “X @Wgéﬁ??gﬁ adjon:rome Pdﬁ?'?%@’ﬂwﬁ i NRG SYStBMt i es
above. The pihafsing %&ut&@ﬁbb&t%@&:ﬁbhﬂmm@e rébgab g%‘%'ouP‘iQ“p can be
substi t ut edcgg one or nore 2 substituents t e sane

o)

di fferent h aé@rhstwmjemntamsmj Ieaaiemermmn-gzameheimmhb bowdn t he group
consi sting gf bs ents |isted,ab . _The phras R52 substituted

al kyl " nean@retfﬂﬁ?gpﬁgloafkﬁ? TEssen i%{ﬂ a&gu?ég%gppqtl}tp%g@ Bl nore R52 .
substi t uent !Wgyo T t being

[ ndependent;éy(m";s!a‘e'IE‘!!(;h froéth’te&%ﬁﬁnﬁigﬁﬁ%&gtﬁamugé{}&%%ent s listed
above. "Al keuhdtituted avith ene Wi fivehindependentiyseidoted BFD uwle:tmq:mhmhrmgnéﬂe | east

b b d d d h ht b h d
oo L Dor B e 5F ittt Rl Aftag Hefined Rensy The, o aeny oW ety | gr oups
have 2 to aR8uR3 ¥ RéréharR%ﬁfc@%e mwédb%uﬁl?@d Br inABHend &wsﬁﬁféa %itg to about

6 carbon atons i'n the chain. Branched Jreans t hat” one o nore | ower al kyl
groups suchOa%tmﬁtllﬁymdep@tﬂﬁ?ntl)oselpcf@dﬁ moetaasmdmﬂrechn be thé samearoral kenyl

RN i BB At SRR TSR o e 1

"R35- subst yhsiitatititbl o iHdepBRaastiyt Sibstitdied ditkeshe to%GHRdHBé‘n&lﬁntl?“ bstituted by

one selected R*¥ moieties which can be the same or different, and are as defined
herein. Non-limiting examples of suitable monocyclic cycloalkenyls include
cyclopentenyl, cyclohexenyl, cycloheptenyl, and the like. Non-limiting
example of a suitable multicyclic cycloalkenyl is norbomyil.

"Heterocycloalkenyl" means a non-aromatic monocyclic or multicyclic

ring systerm compnsing 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 atom,
alone or in combination, and which contains at least one carbon-carbon
double bond or carbon-nitrogen double bond. There are no adjacent oxygen
and/or sulfur atoms present in the ring system. Preferred heterocycloalkenyl
n’ng’s contain about 5 to about 6 ring atoms. The prefix aza, oxa or thia before
the heterocyclenyl root name means that at least a nitrogen, oxygen or sulfur
atom respectively is present as a nng atom. The heterocycloalkenyl groups of
T, V and R' can be unsubstituted or independently substituted with one to five
independently selected R moieties which can be the same or different, and
are as defined herein. The heterocycloalkenyl groups of R?, R?, R%, R® and
R% can be unsubstituted or independently substituted with one to four
independently selected R¥ moieties which can be the same or different, and
are as defined herein. The heterocycloalkenyl groups of R?' can be
unsubstituted or independently substituted with one to four independently
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or nore substituents which can be the sanme or different, each substi tGBiNE 2D46
16 JUNE 2006 WO 03/ 053915 PCTI US02/ 40453 bei ng i ndependently selected from
the group consisting of R35 substituents ||isted above. "Aryl" neans an
aromati c wormeyshic or nulticyclic (for exanple, bicycli BACWUSI/H8453t em
conprising about 5 to about 14 carbon atons, preferably about 6 to about 10

carbon at ogglectdteR" MoidtierusicRican be\'fhe%aﬁﬂar o @ifelertshd Hre S8 fefifed
unsubstituted or i ndetpendent |y substituted with one to five | ndependently -

sel ect ed Rbereini dheaitrogener swfuridomiof theyhetespcyglaalkarehecanded are as defi ned

" mdependenpPLLINPRIRELE UIE sortEhpolynd AN e SeRRR o &y S USRS, cu o2
moi eti es whiorliriiting eaifpreseisuiblelinohebfdlic azaribteroeyaibak@hingdupder ei n. The
aryl groups of R21 can be unsubstituted or independently substituted with

one to fouindugdfepentidntatiphydiapyridy, R2adihydopyadyiwhidchbcan be the sane or

ar oups. 1 nc SRR, AR FSInS Aol MRRRIERR A Ba s iy~
" Al kyl ene" Ndhf-lﬁ'hﬁlnﬁb xafmpiekenasliable ai@uetef&v@wlaedwgtdwsﬁhaadew encies on

t wo carbon at ons n-limting exanpl es include nethyl ene, proggl ene and the
| i ke. "Arydéngro2&l- Byllﬂnviadéwﬂquﬂtm .@ddithe dike.r dondimiting examplengtia ocar bon by .

herude. pnsnrSRaREydte DReiedEre o Rk BMITABER 70"k Vol ent Tor oup der ved
from a het exabitgtiofR.2 Ajsmény. Wﬁiﬁﬁmﬂd%@kaﬁ'@l&v@ﬂ suitabRe ﬂmﬂbgﬁma tiggom from t wo

ring atonms such as, for exanple i val ent group derived from pyridine,
pyrrol e andreterecyslaalkenyl rings mclude dihydrothiophenyl, dihydrothiopyranyl, and

the like.

"Heterocycloalkyl” 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
atomns present in the ring system. Preferred heterocycloalkyls 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. The heterocycloalkyl groups of T, V, X (cycloalkylene)
and R' can be unsubstituted or independently substituted with one to five |
independently selected R® moieties which can be the same or different, and
are as defined herein. The heterocycloalkyl groups of R?, R®, R*, R® and R?°
canu1 be unsubstituted or independently substituted with one to four
independently selected R2 moieties which can be the same or different, and
are as defined herein. The heterocycloalkyl groups of R* can be

~ unsubstituted or independently substituted with one to four independently
selected R® moieties which can be the same or different, and are as defined
herein. The nitrogen or sulfur atom of the heterocycloalkyl can be optionally
oxidized to the corresponding N-oxide, S-oxide or S,S-dioxide. Non-limiting
examples of suitable monocyclic heterocycloalkyl rings include piperidyl,
pyrrolidinyl, piperazinyl, morpholinyl, 1,3-dioxolanyl, tetrahydrofuranyl,
tetrahydrothiophenyl and the like.
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The' kbonds to the parent noiety can be through different carbon ri nt JANERE06
different hetero ring atons or through a carbon ring atomand a hetero ring
atom "Heteroaryl" represents cyclic aromatic groups of 5 or 6 atons or

bicyclicygheupsepf 8 to 12 atons having 1, 2 or 3 heteroapommsingdesendent |y
selected fromO, S or N, said heteroaton(s) interrupting a carbocyclic ring

structure and hakfidody MIINIEILTH aNRGH GbuldkAGel ibfea Reidberiigons Lo

provi de aromatic charact € rlngs ai n adj acent
oxygen anatydoalkyl chmpanmﬂTby ré?ne\iaﬂrofedmydwgmyaioimfrbattwmmg/hmnmnt ain about 5

to about r|n toms ferr het roaryls contajn about 10 ring
15 16 JUNESE%G viergxp i e%m 6%#34@@1 L RPIBFRRINA NS, th,n;;p groups of

T,.V, X (h f I fﬁ{g&'% Q@Wgntl
substitute %%{%Agmtﬁ% ?W\éRﬁorll pen ct e%a%o&l ﬂgfe i'es which can

be the sandifferent dtercerng atombs alrtbrmgrdat:aﬂmlh nigeatormand behdtefoairapr yl  gr oups
of R2, RS, R4 R5 and R20 can be unsubstituted or independently substituted
wi th one t@qrﬁur |ndependently sel ected R22 nvoieties which can be the sane

or~different, amg %ﬁi,y of R21 can be
unsubstituted or ?’&'ré"’a% ent y SU@StI{k It gﬁhﬁ) {\ﬁﬁlﬁﬁe bf&' qylgﬁdependently
sel ect ed RBeviousy ldeﬁnedhl Prefeaed bydtdxgakkgiseontain dowérealieyls Noammrmga as defined

herein. The prefix a X r thia before t etero root nanme neans
that at Ieﬁg"ﬁ"?ﬁ?fﬂ'ﬂ@?ﬁa %@@f?' Q&HWF‘C'HBSMVHF% a‘P " is present as

a ring atormg gd%&ybﬁﬂﬁ’” atons can forman N-oxide. A I reg| oi soners are
contenpl ate 2-pyridyl, 3-pyridyl and 4-pyridyl. Useful 6-nenbered
het eroaryl gr ouﬂ'sha tBUhddptl(pI;allyaybstitpgeldf‘ mains\optiopgal subistitution withr theazi nyl |
nmor phol i nyl pecﬁ‘ied group';skerag'cals or}emol\llét?é(sl des thereof. Useful 5-
As a general note, any open-ended nitrogen atom with unfulfilled
valence in the chemical structures in this application refers to NH, or in the
case of a terminal nitrogen, -NH;. Similarly, any open-ended oxygen atom
‘with-unfulfilled valence in the chemical structures in this application refers to
-OH and any open-ended carbon atom with unfilled valence is appropriately
filled with -H.
As used heérein, the term “composition” is intended to encompass a
product comprising the specified ingredients in the specified amounts, as well
as any product which results, directly or indirectly, from combination of the
specified ingredients in the specified amounts.
Prodrugs and solvates of the compounds of the invention are also
contemplated herein. The term "prodrug”, as employed herein, denotes a
corélpound that is a drug precursor which, upon administration to a subject,
undergoes chemical conversion by metabolic or chemical processes to yield a
compound of formula | or a salt and/or solvate thereof. A discussion of
prodrugs is provided in T. Higuchi and V. Stella, Pro-drugs as Novel Delivery
Systerns (1987) Volume 14 of the A.C.S. Symposium Series, and in
Bioreversible Carriers in Drug Design, (1987) Edward B. Roche, ed.,
American Pharmaceutical Association and Pergamon Press, both of which
are incorporated herein by reference thereto.
"Solvate™ means a physical association of a compound of this invention

with one or more solvent molecules. This physical association involves
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menbered heteroaryl rings include furyl, triazolyl, thienyl, pyrrolyl,

thiazolyl, isothiazolyl, imdazolyl, pyrazolyl, isoxazolyl and the 16JU&E 2006
Typi cal bicyclic groups are benzo-fused ring systens derived from.the
het eroaryl groups named above, e.g. quinolyl, isoquinolyl, phthalazinyl,

qui nazol i W‘”’“"%‘ﬁzof uranyl, benzothienyl, benzodioxolyl, PEHUBN404Fd t he
like. "Cycloal kyl" means a non-aromatic nmono- or multicyclic ring system

conpri si ng valpying degreesatfdonic HRdeaivaient dbadmg, mcﬁfcﬁigibi'd’rogbﬁlﬂonambohﬁbom 10
carbon atons. Pref erredrﬂ%cl oal kyl rings contain about 5 to about ring

atoms. The S@fiaibiskances thf sivate will b@C@Pé(f&‘i/@f t§9lﬂi’9f‘eﬁ%)‘3xaﬁtﬂ)'%~hean be
s ! sffe G mbRASAGERSOIbYuRURE o 6dhatdd Ih ABRrial Lt eldtgRpendent |y

sel ected noi et es can e or ent as defined

herei n. Thergstallinalsblid. WBalvate” ehocﬁapaﬁees Rath%lmm Jﬁwmrmhfusumamt ituted or
i ndependent loi substituted with gne to four independently selected R22
noi eti es w yrlimfipgssenies af syitatde solvatas 'aﬁléd§§ hasfalated, herein. The

Wi one i 'ﬂFmﬁﬂﬁ'aQ%Fé%i‘ﬁéﬁ‘%‘!"fé’-e;%& a2 ¢ B HeRERTRBEERERY D"t sane

with one to Tour In m)leles be the sane -
or differenholeguid istOas defined herein. Non-limting exanples of suitable
monocyclic cyclgalkyls include cyclopropyl, cyclobutyl, cyclopentyl,

cycl ohexyl and HHECHY&@MONR OF | hefanaytisalivpiieetiverarseuntiisi @eant toi cycl i ¢

cycl oal kyl like. 16 16
JUNE 2006 3&%%@5"3%@931@ W#%}Jﬁ%?ﬁ’%seﬂgﬁ'&gﬁéﬁ Fﬁéc]) I\}Enﬁhl oro, brono, or
i odo gr oupsinhiBitieigeTE4: af MMP lanarthus prddudingthebdetifed thedpeufig, preferred are
fluoro and chloro. "Cycloal kenyt" nmeans a non-aromatic m)no or nmulticyclic

ring syst emmeliprlivesiinkibieryor preventativegffed. car bon atons, preferably about 5
{0 about 10 carQn. Ak 80 SBrRoNY AahToRth sReHn NS eALE UnGAHRON doubl e

scope of this invention. Reference to a compound of formula | herein is
understood to include reference to salts thereof, unless otherwise indicated.
The term "salt(s)", as employed herein, denotes acidic salts formed with
inorganic and/or organic acids, as well as basic salts formed with inorganic .
and/or organic bases. In addition, when a compound of formula | contains
both a basic moiety, such as, but not limited to a pyridine or imidazole, and an
acidic moiety, such as, but not limited to a carboxylic acid, zwitterions ("inner
salts") may be formed and are included within the term "salt(s)" as used '
herein. Pharmaceutically acceptable (i.e., non-toxic, physiologically
acceptable) salts are preferred, although other salts are also useful. Salts of
the compounds of the formula | may be formed, for example, by reacting a
compound of formula | with an amount of acid or base, such as an equivalent
amé)unt, in a medium such as one in which the salt precipitates or in an
aqueous medium followed by lyophilization.

Exemplary acid addition salts include acetates, adipates, alginates,
ascorbates, aspartates, benzoates, benzenesulforiates, bisulfates, borates,
butyrates, citrates, camphorates, camphorsulfonates,
cyclopentanepropionates, digluconates, dodecylsuifates, ethanesulfonates,
fumarates, glucoheptanoétes, glycerophosphates, hemisulfates, heptanoates,
hexanoates, hydrochlorides, hydrobromides, hydroiodides, 2-
hydroxyethanesulfonates, lactates, maleates, methanesulfonates, 2-
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Preferred cycl oal kenyl rings contain about 5 to about 7 ring atons. TPH&NE 2006
cycl oal kenyl groups of T, V and R can be unsubstituted or independently
substituted with one to five independently sel ected R20 noi eties which can be
t he sane ®vodi/dBersent, and are as defined herein. The cycl pet/ksiydsgr oups of
R2, R3, R4, R5 and R20 can be unsubstituted or independently substituted with

one to fournamﬁﬁm@ndﬁmdnme%ehmtuﬁﬁkeBZRitrﬁmsebk@lswdﬂIp@buﬁ@t@sb@er&metééﬁe or
different, and are as defi ned herei n. The cycl oal kenyl groups of RZ1 can be

unsubst i t ut%& eRYIprRRigRAes mh %Pbﬁﬂ%t pictates piyalatesnprapionates, saliedatesdent | vy

sel ect ed c 0 nd ar as defi ned
her-ei n. Non- %éﬁgﬁgégﬁbg%s o ﬁhpﬁﬁﬁﬁﬁ%é’éﬁ'ﬂ‘%&f@i‘?‘%&%? i ncl ude
cycl opent erthlocyalsl@tleshwulf@}ﬁlwm% RAYWN aBtdsylams)) Llﬁ'ﬁjecblﬁ@atbh Nadd ng
exanple of a suitable Itlcycllc cycl oal kenyl i's norbony

" Het er ocycl thallikenfdditingallys agidggrhich éfﬁagel@efﬁﬂﬁh%w¢1%fadrsummafoyme| c ring

system co about 5 to
abaqut 10 %gﬁg ons, BHém%n hég& 3’!.9#8:1@9@?& Eﬁ%cﬁgﬁ'gﬁﬁﬂ%b ring systemis
an el ement wmpasurtdmeqﬁsdmsedfforemm ey's. Ber?@mapmgﬁfat@r sul fur atom
al one or in_conbination ich contains at | east one carbon-carbon

doubl e bondpﬁﬁm?,%ﬁ%’&ﬁa’nﬁ’?wm%ﬂbﬁi@( hdrkd: Pr@léddﬂ@'ﬁ@ﬂ%’dc@fnt oxygen
o cont (PR RTRRS SRR sabde 817 N ANGISER SFREUREIFChE & 00V c! o2t kenv!

rings contain about atons a or thia

before t heMediciad Ghelnsislyy (19989, A&Eﬁﬁ%nﬁiﬁ@‘resﬁ Mw&brlt)@ﬁés@di%blbé@@%ﬂ oxygen
or sulfur ataom respectlvely S Present as a ring atom The

het er ocycl oBEkBAYIPOEEH herain by referengedhrretean be unsubstituted or
| ndependent ) Sué?é@éwrﬁga%gglt%r”‘%&ﬁ]%fgerb%{"d ngﬁg"ﬁﬁ{ﬂ Jn% eg%’ %& ere| n. The

noi eti es whi ch can ar e as

het er ocycl oas$ kediyh, Githiuwpsand pBlassiBmh szﬂt‘s alRaline @arthdfletahsaltesuchagost i t ut ed or
i ndependent I% substituted with one to four independently selected R22
moi eti es whf ﬁ'usaan%mgﬁ@sya?@alb% saits w@haﬁsamanaseaﬂf@r gxamele; AE@Nier ei n. The

het er ocycl ogletuay sugh Q8 Ren2hthiFes, 8RYciBRexylamines, hydrabamines (formed
with N,N-bis(dehydroabietyl)ethylenediamine), N-methyl-D-glucamines, N-
methyl-D-glucamides, 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,
propyl, and butyl chiorides, bromides and iodides), dialkyl sulfates (e.g.
dimethyl, diethyl, dibutyl, and diamyl suifates), long chain halides (e.g. decyl,
lauryl, myristyl and stearyl chlorides, bromides and iodides), aralkyl halides
(e.g. benzy! and phenethy! bromides), and others.

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

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

All stereoisomers (for example, geometric isomers, optical isomers and
the like) of the present compounds (including those of the salts, solvates and
prodrugs of the compounds as well as the salts and solvates of the prodrugs),
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unsubstituted or independently substituted wth one to four independenjunNg 2hds
16 JUNE 2006 WD 0 310 5 39 1 5 PCT/ US02140453 sel ected R23 noi eties which can
be the sane or different, and are as defined herein. The nitrogen or sul fur
at om of t Wo tsatseridcycl oal kenyl can be optionally oxidi zedptQusdreiosss
correspondi ng N-oxide, S-oxide or S, 5-dioxide. Non-limting exanples of

sui tabl e I 2,3, 4-
tetrahydr ggg@?ég th&é&ﬁlcﬁﬁtﬁi gg’;}éf{jg‘gwsﬁy@@@&%@{)ﬁﬁb ropS}rl m di nyl,

2- pyr Ir ol i n?ubstﬂuenl;hSdmhldlng/enarﬂrqnyelbmziliﬂEmsxrthMayIemsl Fkgn in {N@n limting
exanpl es of  suitabl e oxa het ogl ken roups i ncl ude

di h;rgro 2HARSERGR P! awwap}?f g?’l‘{ﬁs rcgﬁ@e{lﬁéo A TORBYPME @"‘i‘\g exanpl e of a
sui tabl e gFiZésgéﬂé?h'le?lc%ﬁné‘eérér&ﬁ @éiéﬂﬁﬁm%@%@o@oi this invention

oxabi cycl . ept enyl I'ng exanpl es nonocyclic thia
het er ocycl Imii'kiduall steramm)mersloidhae dotmpdund $ obtrtecinyéntio m;ayl,rfot ekampleanyl , and

the lik kyl t t ted |
nuiet.'cy§|  bers BTy Ele et 5 i1 TR isn Of NP RP ARGIEOL I RRE. e, pr of or ably
about toriéé?ﬁété%ﬁvhﬂﬂa!%t‘ﬁ@? 10r'oTh%W§é?&%tBHest8Fe erdl THECHapM™® in the ring

systemis an el ement other thadn car or exarrp e mtrogen oxygen or
sul fur, al caatems of thecpnebentinventionTdes bave ther® oal cordigurationgesidefimador sul fur .

at ons pres stem Preferred heterocycl ogl kyl ontai n about 5
to about 6 hﬁ?‘a{{b gﬁ‘éé%geﬁ @fﬂ%@déﬁans oigeé'rse éé’l”é?'éaﬁ gsqc{\éﬁt@r ocycl yl
raot namen it tlikkee I respectively
o pr ocont ooy IR IKeCRINRIELAL 202 %9?%'8*%*?3%%%*3 Sl |

(cycl oal kylpeodrug cirechaRtiomers, istereoisotrers,trotarders; tautarepes) dacenhates obst i t ut ed

with one to f(ljve fﬁ? endﬁ@tltﬁgseﬁted R20 noi eti es which can be the sane
or diff er eFOUTHAR O e MYENYNG FHBEC in. The heterocycloal kyl groups of R2,

R3, R4, RS and K¥Ren a variable appears more than once in the structural formula, for
example R? or R®, the identity of each variable appearing more than once may
be independently selected from the definition for that variable.

The compounds of the present invention can have pharmacological
properties, for example the compounds of Formula | can be inhibitors of TACE
(TNF-a) and/or MMP activity. The compounds of Formula | can have anti-
inflammatory activity and/or immunomodulatory activity and can be useful in
the treatment of diseases including but not limited to septic shock,
haemodynamic shock, sepsis syndrome, post ischaemic reperfusion injury,
maiaria, mycobacterial infection, meningitis, psoriasis, congestive heart
failure, fibrotic diseases, cachexia, graft rejection, cancers such as cutaneous
T-cell ymphoma, diseases involving angiogenesis, autoimmune diseases,
skirs 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 scierosis, 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
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can, be unsubstituted or independently substituted with one to four 16JUNE2006
I ndependently sel ected R22 noi eties which can be the sane or different, and
are as defined herein. The heterocycl oal kyl groups of R21 can be

unsubst i t wwed3smsvimndependent|y substituted with one to fourcrndepensent!y

sel ected R23 noi eties which can be the sane or different, and are as defined

herein. The.nit L.sul fur,. .at f th t | oal kyl b ti |1
ox1 di sed 1o ey R R oAU SPTErenR RS SR RSectl BYIasES Non- 1 ¢1 ng
exanpl es of awbﬁt%bbeomqméprame;éjwlmgd@bts»}mét’itﬁmagaﬂiﬁe,d |e§ peridyl,

pyrrolidinyl, piperazinyl, norpholinyl, di oxol anyl, tetrahydrofuranyl,
t et r ahydr ot Iseaperal @llergieirhinitis | rexersible aimay gtstrotion, \aduli3eopicaasy

ot er ooyl | arctigss SYRIBNE SEE EMBpic bl b oty BBeRSaIShdom t vo 11 ng
atons  such aagl/orfbpenehigsIPit & cortempiatad et EHHPoERT bMBR huemady rrasg%i ne and

the like. The bonds to the parent noiety can be through different carbon
ring atons, usefulicireatingenepomare gf theotiseasesilistedigh a carbon ring atom and a

hetero ring atom,: X | s a HO-al kyl.- group in which al kyl
group is as pre\rﬂdgﬁ%hge%%é#uwn‘é?&er@ﬁs %P\S@Eﬂ"&p?%&?&ﬁf ain |lower alkyl.
Non- | i mi ti ngadreinigtEree or abed i Eathbinaliva Witk dade-mbaifiAg antitiétendlicdr oxynet hyl
and 2- hydroxyethyl. The term "optionally substituted" mnmeans optional

substi t uti orfirugs (PMARDsushiascmethiatiepste, aaathioprineclefluppmidess. As a gener al
ot e 2 ORRRERRURng) S98880 AP, bion bR fnd "o e o
nitrogen, - NtRer shinifaf @iugs. They radealseyéesh-adindfisterdddWith or used in

combination with NSAIDS such as piroxicam, naproxen, indomethacin,

ibuprofen and the like; COX-2 selective inhibitors such as Vioxx® and

Celebrex®; immunosuppressives such as steroids, cyclosporin, Tacrolimus,

rapamycin and the like; biological response modifiers (BRMs) such as

Enbrel®, Remicade®, IL-1 antagonists, anti-CD40, anti-CD28, IL-10, anti- .

adhesion molecules and the like; and other anti-inflammatory agents such as

p38 kinase inhibitors, PDE4 inhibitors, other chemically different TACE

inhibitors, chemokine receptor antagonists, Thalidomide and other small

molecule inhibitors of pro-inflammatory cytokine production.

Also, a compound of the present invention may be co-administered or
used in combination with an H1 antagonist for the treatment of seasonal
allergic rhinitis and/or asthma. Suitable H1 antagonists may be, for example,
Claritin®, Clarinex®, Allegra®, or Zyrtec®.

In another aspect, the invention provides a method for treating
rheumatoid arthritis comprising administering a compound of the formula | in
combination with compound selected from the class consisting of a COX-2
inhibitor e.g. Celebrex® or Vioxx®; a COX-1 inhibitor e.g. Feldene®; an
immunosuppressive e.g. methotrexate or cyclosporin; a steroid e.g. B-
methasone; and anti-TNF-a compound, e.g. Enbrel® or Remicade®; a PDE
IV inhibitor, or other classes of compounds indicated for the treatment of
rheumatoid arthritis.
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with unfulfilled valence in the chem cal structures in this applicat16rWNE 2006
refers to -OH and any open-ended carbon atomw th unfilled val ence is
appropriately filled with -H As used herein, the term"conposition” is

i nt ended two eneBy@Eass a product conprising the specified pogusdi/watxs in the

specified amounts, as well as any product which results, directly or
indirectly, fro m@g ecified
anmounts. Pr odruglsrpan h ?‘T&é at tgﬂhgf'n npo'gﬁ S o?lrh%ﬂ fsmrg\é/aefrll ltnﬂﬂ reg al so. -

cont enpl at edclBrysis mmiﬁhs;ngeadmnhrsnenhg@bompsuadpftlyee&tnheraell in, denot es a
conpound that is a druy recursor whi ch, upon adm nistrati-on to a subject,

under goes cRemPNnatiop s SPBIPOMR rﬁ?@%@ﬁ f"@”bmec%%‘ﬁﬁ’ E'Q'PS'BVQQ:@%&WQX@ yield a
d of f | f
(r;(r)gg(r)ﬂgs ?s p?e({)s'\%%ﬁcﬁ; X‘P%eﬁﬁg&t}g éo'%mséﬁ&%?{éaqbr?g{edtrré%@eig% Si/gln %el ivery

Syst ens (lgﬂi)ltlp!elsula;aos’ist of the A C S. Synposium Series, and in

Bi oreversible Carriers in Drug Design, (1987) Edward B. Roche, ed. Aneri can
Phar maceuti cal Ad&&dE agtiviiy '%ﬁ&tqﬁﬁﬂ%b)’law&@ asgay messufinodhe rate of -

i ncorporate

assoct at | on sroasef Rire LBt FERah o b TACK atdF A RaBNEO0A)

ol ecul es. Tﬁtemaﬁhn&endiecaﬁemdeasmbvnrat@mE%)lghéQ)u}ﬁbEcaMﬁuc\/\D 0 3/053 915
PCT/ US02/ 40453 var i ng degrees of jonic and coval ent bondi ng,Z i ncl udi ng

hydr ogen bo®@Mmain of recopinanthuman JAEES(IHACEs) Rasidugidid tad /d lbwo of

nthe orysta ﬁ&?{g’%e AR N i B alie s B8 A 8, R o2 Sos “bot

sol ution- phqnmﬁedlﬂonstbieai&dmlmnmsﬂﬂuﬁ&b&s estssbnmyslenguemgrmﬁmﬁj of suitable
sol vat es i ncl ude et hanol af es, tg% %La and the like. "Hydrate"” is a

sol vat e whercdromategraphyy ckhe substrat is an internally quenched peptide
(MCA-Pro-Leu-Ala-Gin-Ala-Val-Arg-Ser-Ser-Ser-Dpa-Arg-NH2), with its

sequence derived from the pro-TNFa cleavage site. MCA is (7-
Methoxycoumarin4-yl)acetyl. Dpa is N-3-(2,4-Dinitrophenyl)-L-2,3-
diaminopropionyl.

A 50 pl assay mixture contains 20 mM HEPES, pH 7.3, 5 mM CaCl,,
100 uM ZnCliy, 2 % DMSO, 0.04% Methylcellutose, 30 uM SPDL-3, 70 pM
rhTACEc and a test complound. 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 compound is shown as % of TACE activity
in the absence of the compound.

Useful compounds for TACE inhibitory activity can exhibit K; values of
less than about 1000 nm, preferably about 0.01 nm to about 1000 nm, more
preferably about 0.1 nm to about 100 nm, more preferably about 0.1 to about
15 nm, and most preferably less that about 15 nm. Representative
compounds of the invention which exhibit excellent TACE inhibitory activity (K;
values of less than about 20 nanomolar, nm) are as follows: Compounds BX,
JH, BD, BW, KM, BL, O, P, JY, JX, CV, CA, JG, BV, CC, JO, CP, JN, CT, FQ,
DE, FN, KX, LB, 1Z, GV, JB, JA, LA, KY, BY, JD, BO, BP, DA, FG, CU, CW,
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mol ecule is H2O. "Effective amount” or "therapeutically effective anmoJHNE 206
meant to describe an anount of conpound of the present invention effective
in inhibiting TNF-a or MW and thus producing the desired therapeutic,

amel i or at Wpy3dsphisbi tory or preventative effect. The conmporaggsoafiofsar nul a
can formsalts which are also within the scope of this invention. Reference
to a conmpound of fornmula | herein is_understood to include reference to

salts therebf, Jﬁn@@sgsotjﬁerlﬁn K&, CRiildarbddS, IR Y bfh CaiGR.GY, Jhs enpl oyed
herein, denghe%zla gc?r'rre tFX{ EU”?QVVHWhFV'@W %‘3}, U, BRII R, L?gggikf_nac' ds, as

wel | as basic’'sa f nor'ganl ¢ ' and of ganic-’ba addi tion,

when a corrp@hecCavﬁpdmdﬂBtter ﬂeggnatmnssrefémbM\@Idﬂesdemgnamnsfoﬂh‘eh as, but not
limted to a pyridine or| and an aci di c, noi et such as, but not

li mi _tedl tg lga PIRYAUES 4B 8%‘7_911/\/!'1E@EMMP@E%Wiongﬁuﬂéb?l%y be for rr:ald and
Scceptable (i e. The phifinatélical BompSaiioRS cothitting e dcklle siahiERe gy °*' 'Y

preferred, betiladgim cuitatsle Sod <br8l ase.faiémmplef g tab"ﬁ@tbll@zeiﬁgest ligueegpounds of

the formula | pay be forned, for exanp by reacting a conpound of formula
| with an aﬁbQM %p%mscﬁlssﬁwlemmea%owa@qlﬁsmw}ﬁwn%mmmr seft a medi um

such a5 one chfelflh ¢ il dinf SR Iy Befor LR AR U {0l | oved

by Iyophlllza |on ry acrd ad I'on sa s adi pat es,
al gi nat es, paepmedtate&dlmﬁyahemodhefwwatbahe alﬂlefbimwmahﬁfabtmé%
bi sul fates, borates,, butyrates, citrates, hor at es, canphor sul f onat es,

cycl opent an@B?BB?Qﬁ%{C@gcorﬂp@qlmc&ucmmw ions mexsontaimeRe ol f onat es,
f t h t t
a6 AR B .t o

hydr oxyet haflesodiigpagérts, colodigagents rmﬂqnesawngeagmmemwrﬂemw movidé 20
pharmaceutically elegant and palatable preparations. Tablets contain the
active ingredient in admixture with non-toxic pharmaceutically acceptable
excipients that are suitable for the manufacture of tablets. These excipients
may be for example, inert diluents, such as calcium carbonate, sodium
carbonate, lactose, calcium phosphate or sodium phosphate; granulating and
disintegrating agents, for example, com starch, or alginic acid; binding agents,
for example starch, gelatin or acacia, and lubricating agents, for example
magnesium stearate, stearic acid or talc. The tablets may be uncoated or
they may be coated by known techniques to delay disintegration and
absorption in the gastrointestinal tract and thereby provide a sustained action
over a longer period. For example, a time delay material such as glyceryl
monostearate or glyceryl distearate may be employed. They may also be
coé:ted 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.

Formulations for oral use may also be presented as hard gelatin
capsules wherein the active ingredients is mixed with an inert solid diluent, for
example, calcium carbonate, calcium phosphate or kaolin, or a soft gelatin
capsules where in the active ingredient is mixed with water or an oil medium,
for example peanut oil, liquid paraffin or olive oil.

Aqueous suspensions contain the active material in admixture with
excipients suitable for the manufacture of aqueous suspensions. Such
excipients are suspending agents, for example, sodium
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16 JUNE 2006 WD 03/ 053915 PCT/ US02140453 napht hal enesul f onat es, ni cosiJVNEQ8(6
nitrates, oxal ates, pectinates, persulfates, 3-phenyl propionates,

phosphat es, picrates, pival ates, propionates, salicylates, succinates,
sul f at es,wouwfosivas es (such as those nentioned herein), tarRCAVERIRLH453

t hi ocyanates, toluenesul fonates (al so known as tosyl ates,) undecanoates, and

the Iike. Acubbxymatﬁy;cellatosdsnwmwctemmegaymﬁbay;bmpymathwmamlm table for the
formation onA) qel‘xgar]ﬁceu“ 3/ useful salts from basi c pharmaceuti cal
conpounds af¥HMAIGESLE YepyFelidone; gus) tragacanth and|guny ggagial  of

Phar maceut @%"??@%‘%?F%“@é%@‘aﬁdb & hiurdly-GRetlfing bROSRARIECRY 0
Medi ci nal Ceaearnpley, lec(tthG) cordertbation produsts oi\blwamweln)e oxXithe withdfaftg| osures are

|ncorporat ed gerel n br‘\r/1 Lﬁi rence thereto. Exenplary basic salts Include
ammoni um saPEigs. 19F exaMpipelyoxyatihdeng slearats, %’o‘%ﬂ “SF"‘P%PWHU%Gf pot assi um

sal s, al Kabingfrtide Wit Iond Phiin BRI SIcofial Sl Biapgigmanest um sal ts,  sal ts

wi th organic rex a anic amnes) such ds benzat hi nes,
di cycl ohexy hephadesaethylénebmynetaﬂo[ fomt:cmdbnsatlbh products of ethylene oxnde

mi’i?@."s%ﬂﬁ ] S5 S o B A 3 PRI S aci ds such as
ar gi ni ne, éé%ﬂﬁ%élﬂglehg%o%d&?m 218! &1 GABB AR B S G e

guarterni ze ents such as lTower al , ethyl,
propyl, andokidewittcpartial esters dbemddmdatty acids dad)wxﬂnladd{wdndakffat es (e g

di met hyl, dieth d | | h hal i d
Gecyl " | auegambl, pobeileneSabugh fronatr d 48 a&us%r} §s§$£ﬁ«pr§w'r@§§) (e-9
aral kyl hal g ﬁ‘gs%orﬁﬁng)qe%éﬁe ﬁt‘é@!ew&ﬁ{?@é iyt e)@[ l orat'i‘glrtﬁﬁﬁ such

acid salts an ase salts are inte dto bep utic acceptable
sal ts wi t hi hydioaybemgoatefoneher mioveodlonng agehtaj d)neior momedlabamg agénts, are
considered el & thofeswostening agents: such as Sicrose, SaCchafin of ComPounds
aspartame.
Oily suspensions may be formulated by suspending the active
ingredient in a vegetable oil, for example, arachis oil, olive oil, sesame oil or
coconut oil, or in mineral oil such as liquid paraffin. The oily suspensions may
contain a thickening agent, for example, beeswax, hard paraffin or cetyl
alcohol. Sweetening agents such as those set forth above, and flavoring
agents may be added to provide a palatable oral preparation. These
compositions may be preserved by the addition of an anti-oxidant such as
ascorbic acid.
Dispersible powders and granules suitable for preparation of an
aqueous suspension by the addition of water provide the active ingredient in
admixture with a dispersing or wetting agent, suspending agent and one or
more preservatives. Suitable dispersing or wetting agents and suspending
agents are exemplified by those already mentioned above. Additional
excipients, e.g., sweetening, flavoring and coloring agents, may also be
present.
The pharmaceutical compositions of the invention may also be in the
form of an oil-in-water emulsions. The oily phase may be a vegetabie oil, e.g.,
olive oil or arachis oil, or a mineral oil, e.g., fiquid paraffin or mixtures of these.

Suitable emulsifying agents may be naturally-occurring phosphatides, e.g.,
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for purposes of the invention. Conpounds of formula I, and salts, sdl6JHNEZ006
and prodrugs thereof, may exist in their tautoneric form (for exanple, as an
am de or imno ether). Al such tautoneric forns are contenpl ated herein as

part of tReoRYESGHRt invention. Al stereoisoners (for exappr@sogpeaetric
| somers, optical 1sonmers and the like) of the present conmpounds (i ncluding

those of the salts, so]Jvates and prodrugs of the conpounds as well as the

salts and s&P¥deassdecthia. apdestatryr pariiahestemdenveddranniatly agds aad

PCT/ US02/ 40 : fw}h O o] el rJ ar bons on
vari ous su@gg 'l@@rb s,ﬁdléér}gﬁﬁel ngﬁlgh%ft%%ﬁén‘%t%aﬁ%%éﬁﬁﬁoéxi st even in
the absenceroducts phthet sdid padiabeste)s withtetingenes okidene.g. giolgmiyethyeres  and

di ast ereoneri &?,{a&rn& e‘re CQﬂ%?gn%I ated within the scope of this invention.

| ndi vi dual SPENES DERePlsats: eRyisnsTaay #lso srntainawasetening@dnd for exanpl e,
be subst ant iﬂ%bb%né%ﬁ?nt@f ot her isomers, or may be adm xed, for exanple, as
racenates or wth” a other, or other selected, stereoisoners. The chiral

centers of the prSysepd andielixits may barfoimulatddwiticsweetentanbgentsgforon as defi ned

by the | UPAC 1%}7‘3 Reicom‘rendatlons. The use of the terpgs "salt!, "solvate”
"prodrug” arfXample, glyeerol, propyiangeivcal sl ansusmne, sech teemylationssol vat e and

prodrug of GRanLIAEintain 3 derAbaRE] %éergélﬂféeéﬁdﬂ% 1 Peolbfifi B €S Or

prodrugs of the I nventive conmpounds. a varla ppears e than once
in the strudgentd. fornula, for exanple R3 or R5, the identity of each

vari abl e appeari re than once nmay,, be independently selected fromthe
definition for t Elg}e maseutical ¢p@POSiERS FeaY b In fBF’éé%ﬁtStWH@ent i on can

have phar mGgegibféhqueous or oleagenous suspension. This suspension may be
formulated according to the known art using those suitable dispersing or
wetting agents and suspending agents which have been mentioned above.
The sterile injectable preparation may also be a sterile injectable solution or
suspension in a non-toxic parenterally-acceptable diluent or solvent, e.g., as a
solution in 1,3-butane diol. Among the acceptable vehicles and solvents that -
may be employed are watér, Ringer's solution and isotonic sodium chlonde
solution. In addition, sterile fixed oils are conventionally employed as a
solvent or suspending medium. For this purpose any bland fixed oil may be
employed including synthetic mono- or diglycerides. In addition, fatty acids
such as oleic acid find use in the preparation of injectables.

Compounds of the invention may also be administered in the form of
suppositories for rectal administration of the drug. The compositions can be
prepared by mixing the drug with a suitable non-irritating excipient which is
solid at ordinary temperatures but liquid at the rectal temperature and will
therefore melt in the rectum to release the drug. Such materials are cocoa
butter and polyethylene glycols.

For topical use, creams, ointments, jellies, solutions or suspensions,
etc., containing the compound of The invention are employed. (For purposes
of this application, topical application shall include mouthwashes and gargles.)

The compounds for the present invention can be administered in the
intranasal form via topical use of suitable intranasal vehicles, or via
transdermal routes, using those forms of transdermal skin patches well known

to those of ordinary skill in the art. To be administered in the form of a
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properties, for exanple the conpounds of Formula | can be inhibitora600NT2AGE
(TNF-a) and/or MWP activity. The conpounds of Fornula | can have anti -

i nflammatory activity and/ or i munonodul atory activity and can be useful in
t he treatwensnsbisdi seases including but not limted to sepCirwssiianks
haemodynam ¢ shock, sepsi s syndrone, post ischaemc reperfusi on injury,

mal ari a, cob cter,jal, infection n|n|t|s squas conetlve heart
failure, '@”5 ?’(T""E‘ %’é@ystﬁiﬂh@? ﬂ“’ﬂ@ 39“84‘\' % is3§‘:uch as

cut aneots cBpfifihdud 1ARAAAE .xﬁéﬁﬁﬁéﬁmwﬁqﬂt% aagéﬁeg%bg aut oi mune
di seases, I'r 1 nflamatory di seases anmat or | seases such as
Crohn's  diCorapeuratsiofdbe ipresent irstestionmiay alsorbe deliveced s atsuppositdty! osi ng

spondylitis, soriatic arthritis, adult Still's dlseaj.a,id ureltls Wegener''s

or anul ot GERIOYINGbASER stich 35 0804 Bber. aivCeriaplast gpian

I t QELRUF
Egpg%;)lsl: g’lége(ﬁﬁgé 8??§I,nj ur y‘,ég Bg??’gg{gk eﬂe@?@%ﬁ?ﬁ%ﬁ@ﬁ%ﬁh!aﬁ&ﬁ@%dependent
di abet es mankdi fattg acidsgstemsrof polyetudene yiyoehat osus, gl auconm, sarcoi dosi s,

i di opat hic pul nmpnary.. fibrosjs, bronchopul nobnary spl asia, .retinal disease,
scl er oder i, gg"t‘é&ﬁﬁ%@f‘!,b‘)dﬂ’@ﬁﬁﬁ t.%f@ﬂ%ﬁfcaﬂdqﬁ/%%pﬁagpmp@uaﬁ@{. on, cerebral

stroke, “cerighnal A2k MhEc 206 40 SRLERGRE: RELAE AThkATHET 2

nephritis, hepatl cryptogeni c rosing aveolitis,

psori asi s, ihflamsatientor aayectheaaheaumeaseddrs&asséd hereirpincarbutijiest, al | er gy,
seasonal allergic rhinitis,, reversible airway obstruction, adult respiratory
di stress syndrong® dasageLedimenHiilizing the- ¢rrpp qﬁﬂ’fﬁﬁﬁaﬁ’ﬂiﬁ%t ywestion isoPD)

o0/ o1 e b8 iy iecraR VAT A 1Bt RTINS, bl TVeTL] o

conpound ofweight, pegmdtmedlmrmndmcmmf the patientathe severiy efdtherconditioni n

conbinati Or{ \Met trr]ea({ea %e route Offggnrl]iﬂlS?g%I(IZ)I[I *}ﬁg?&},al and hepatic function of the
patient; and the particular compound thereof employed. A physician or
veterinarian of ordinary skill can readily determine and prescribe the effective
.amount of the drug required to prevent, counter, arrest or reverse the
progress of the condition. Optimal precision in achieving concentration of
drug within the range that yields efficacy without toxicity requires a regimen
based on the kinetics of the drug’s availability to target sites. - This involves a -
consideration of the distribution, equilibrium, and elimination of a drug.
Préferably. doses of the compound of Formula [ useful in the method of the
present invention range from 0.01 to 1000 mg per day. Most preferably,
dosages range from 0.1 to 500 mg/day. For oral administration, the
compositions are preferably provided in the form of tablets containing 0.01 to
1060 milligrams of the active ingredient, particularly 0.01, 0.05, 0.1, 0.5, 1.0,
2.5, 5.0, 10.0, 15.0, 25.0, 50.0, 100 and 500 milligrams of the active ingredient
for the symptomatic adjustment of the dosage to the patient to be treated. An
effective amount of the drug is ordinarily supplied at a dosage level of from
about 0.0002 mg/kg to about 50 mg/kg of body weight per day. The range is
more particularly from about 0.001 mg/kg to 1 mg/kg of body \n’/‘eight per day.

Advantageously, the active agent of the present invention may be

-administered in a single daily dose, or the total daily dosage may be
administered in dividend doses of two, three or four time daily.
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drugs (DMARDS) such as nethotrexate, azathioprine, |eflunom de, 16 JUNE 2006
pencillinam ne, gold salts, nycophenolate nofetil, cycl ophospham de and
other simlar drugs. They may al so be co-administered with or used in

conbi natY@A3¥FH NSAI DS such as piroxi cam naproxen, i nd®rEVRREHS i buprof en
and the like; COX-2 selective inhibitors such as Vioxx(r) and Celebrex(r);

i munosuppr es dineameuitiof active ingredient that mayes ¢combined with the<arrierapamyci n and

Rem cado(P3eins o P dcES AR aotatk @ ig! vaiXterBto thon B hERt 1 aanesi on

ol ecul egreafst hhe the p@ticalad niddeesf aithinistratibamrmat ory agents such as  p38
Ki nase inhibitors, PDE4 inhibitors, other chemcally different TACE

i nhi bitors, clitesilberindesstopd ohowienergthst dhe spatifig dokmiedel fandnyt her smal |

nmol ecul e jnhibitors of.oro-inflanmat ory, C i ne praqduction. 0, a compound
of the pP _ari%’@ﬂf nglnd?fbey%b"éooé‘o@ é(ﬁﬂ%(i‘ﬁ?%{tg'& 'B&uawgébeiaﬂ_ecé‘?r%f nation with
an Hl ant@@@w Pénér@l hédleh, (seR 3diEE Him@bf seAfFMtAtionafdugs 8F C rhinitis and/ or
asthma. Suitable HI antagonists may be, for exanple, Caritin(r),

d ar i nex(@dminiatration,date of excretion, dodg Fombinatino@ndithaspeenty of the i nventi on

provi des a r.retlh%g for tr ati.nathrheumatoi d arthritis conprising adm nistering
a corrpourﬂ?r%qu FHUSEBENNALTHONE 'NLERYi nation with conpound sel ected fromthe
class consisting of a COX-2 inhibitor e.g. Celebrex(r) or Vioxx(r); a COX-1
inhibitor e.g. Fel dene(rQ; an i nmunosuppressive e.g. nethotrexate or

cycl osporin; dhsteanspalinedsgf the inventias onay, beypebduced byFoeesseaoawd, e. g.

i cat cdofBs TR Bbk aicangras sha il e folbvB RS scheBen g 2000 W0
03/ 053913, Itkel préparatiid hd ekamie Y Besaithribelovhe i nvention provides a method
for treating mul'tiple

EXAMPLES

The following abbreviations are used in the procedures and schemes:
dichloromethane (DCM); tetrabutylammonium bromide (TBAB); Benzyl (Bn);
acetonitrile (MeCN); ethyl acetate(EtOAc); Tetrahydrofuran (THF),
Trifluoroacetic acid (TFA); 1-hydroxy-7-aza-benzotriazole (HOAt); 1-
hydroxylbenzotriazole(HOAt); N-methylmorpholine (NMM); 1-(3-
dimethylaminopropyl)-3-ethylcarbodiiniide hydrochloride (EDCI);
diisopropylethyl amine (DIEA); 1-hydroxybenzotriazole (HOBt),
Dimethoxyethane (DME). [1-(chloromethyl}-4-fluoro-1,4-diazoniabicyclo[2.2.2)
octane bis(tetrafluoroborate)] (Selectfluor); 4-N,N-dimethylaminopyridine
(DMAP); 1,8-diazabicyclo]5,4,0Jundec-7-ene (DBU);

Satillrated (sat.); anhydrous. (anhyd); room temperature (rt); hour (h); Minutes
(Min), Retention Time (Ry; molecular weight (MW); milliliter (mL); gram {g).
milligram {mg); equivalent (eq).

All NMR data were collected on 400 MHz NMR spectrometers unless
otherwise indicated. LC-Electrospray-Mass spectroscopy with a C-18 column
and 5% to 95% MeCN in water as the mobile phase was used to determine
the molecular mass and retention time.

The compounds in 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. Table 1 contains the
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sclerosis conprising adm nistering a conpound of the fornmula | in 16 JUNE 2006
conbi nation with a conpound selected fromthe group consisting of. Avonex(r),
Bet aser on, Copaxone or ot her conpounds indicated for the treatnent of

mul ti pl W88 s. TACE activity is determned by a ki f&iW/ES388Hy neasuring
the rate of increase in fluorescent intensity generated by TACE catal yzed

cl eavage L L ' te -3). The purified
cat al vt CompBnds U YR RSN En i MR B Th L 215 T o 477 wi th
two nut alongrounddasAablel1 bah 2@ otaihed UBHI Syrithétid methddsesimilar tohe assay. It is
purified fromthe ba(_:ulggyi rus/H 5 cells exPressi on systemusing affinity

chr omat odh@gbelowas ksied in thedasireglumniof Table husingapprogtietechagentept i de .
(MCA-Pro = @1! éd - -Ser-Ser-Ser-Dpa-Arg-NH2), with its sequence
derived #Pgﬁr@hgh%%§ amgt{heeg/rgge site. MCAis (7-

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

di am nopropionyl. A 50 | assay m xture contains 20 mM HEPES, pH 7.3, 5 nM
CaCl2, 100 M zZnCl2, 2 % DMSO, 0.MEIH@PHyI cel | ul ose, 30 M SPDL-3, 70 pM -

r hnTACEc and a test co ound. RhTHCEC is prggrincubated with the testing
conmpound £Qr 090 m@” 25 C._Regction isS ¢ptarted bﬁgagldition of _P“he,
; (o]
XS,

substr at he fAu scentB i nsi t \C ( I t atDop nmg | #o90R _at 405
nm was neasur ed”ev ry| 45—sectynds for i n—uspng | uoros tr ter
(GEM NI fbl ecul arf Devi ces)\®Rate o ymati CYkeadtion is sfhownTas Units

per second.OEffect of®a test campound i soshown as '% oPBFACE activit$P" in the
absence of {the conmpoynd. Useful gonpounds,for TACE isnhi bitory actévity can
exhibit Ki values of |ess than about 1006 nm preférably about 0.01 nmto
about 1000 nm nore preferably about 0.1 nmto about 100 nm nore preferably

about 0. lgyQTAERYS ORBEOMPOUMD BOSt preferably |ess that about 15 nm
Repr esentati ve
To a solution of 50 g (0.28 mol) of compound 1 in 500 mL of anhyd. DCM in
an ice bath was added 560 mL 1N BBr; in DCM. The final solution was stirred
for 30 min before it was quenched with 200 mL MeOH. After the solvent was
evaporated, the residue was dissolved in 500 mL of DCM, washed with water,

sat. NaHCO3, and brine. The organic phase was dried over anhyd. sodium

sulfate. The solvent was evaporated to give 41.5 g of desired compound 2
(90%) which was used in the next step without purification.

SYNTHESIS OF COMPOUND 3 .

To a mixture of 41.5 g of Compound 2 in 500 mL DCM, was added 10 eq.
anhyd. Ko.COs, 0.05 eq of tetrabutylammonium bromide (TBAB), and 1 eq. of
benzylbromide. The mixture was stirred ovemight, and the solid was filtered

and( washed with DCM. The combined organic solution was washed with
water, saturated aqueous Na,COj3, brine, and dried over anhyd. sodium
sulfate. The solvent was evaporated to give 57.6 g of compound 3 (90%),
which was used in the next steps without purification.

SYNTHESIS OF COMPOUND 4

To a solution of 57.6 g of Compound 3 in 500 mL of hexane was added
K2CO3 (10 eq), TBAB (0.05 eq) and paraformaldehyde (20 eq), and the final
mixture was refluxed ovemight under effective stirring. The reaction mixture

was partitioned between water and DCM, and the aqueous layer was
extracted with DCM. The combined organic solution was washed with water,
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compounds of the invention which exhibit excellent TACE inhibitory ®crINE20(6
(K1 values of |ess than about 20 nanonolar, nn) are as follows: Conpounds
BX, JH, BD, BW KM BL, 0, P, JY, JX, CV, CA JG By, CC_JO CP, JN, CT,
FQ DEWORNOSIOG LB, 1Z, GV, JB, JA, LA, KY, BY, JD, BOPGEBSOBMisSEG cu ow
24 16 JUNE 2006 WO 03/053915 PCTI US02/40-153 LC, JF, DB, CS, JC, JE, Kz, CO

JT, Jy, J§at.\N%205§; bfifte, 4A0 driiddl ofer anhyd. NBESOLZThE olvBRt wesreidvedV FW JW
FV, CN, CA JP, BS, LM LI and LH The Conpound |letter designations refer to

the | et t eanddie tesidusplyomatogiaphed avitholrd 0% ethylagetate imhaxariedoigiven t he
EXAMPLES ction fou - The pharmaceuti cal conpositions containing the
ST PR R 0., T, P Al k

active in a formsuitable for oral use, for exanple, as

tabl ets, IQYNFTHESIS OFUCOMPOUONIPE! Y suspensi ons, di spersible powders or
granul es, "emul'stons, hard or soft capsules, or syrups or elixirs.

Conposi t i daa selukienieti31 grof Srampaind Airy 56 mipeiddetbbiwas added Secarboany met hod

known to the,art fo A facture of ph ceutical ositions and such
conposi ti i‘?{g'bH@WE‘&iRY Wtﬁr%ﬁ@# %'?"Oplﬁl'ﬁpg%zi%@ [."g(ﬁﬁﬂg?'é‘@f’%mﬁ@-gr oup

consi sti nghefscMBAlGAY SETaDEMMight Bha\tRE sBNeRORES Bvasstalid. thetgent s and
preserving agents in order to provide pharmaceutically el egant and pal atabl e

pr epar at i ¢esiduerdisselved dnh0@imL . dbeiorganiagokutive masi washed withire wi t h
non-t oxi ¢ a i cal |l y,accept aQl.e, exci i ents at ,are suitable for the
manuf act u Bob%mllr &atq:yhgggeegﬁﬁp%q]pgerq;gv bh’aﬁ%&-e@ﬁbﬁé‘?mﬁi@h di | uents,

such as cheseRmatRonaldie Was bHdmASERPAE Yithl AODISEIOAEHek4EM ROSphat e or
sodi um phosphate; granul ating and diSintegrating agents, for exanple, corn

starch, omgive 38 aof camipoundiSndidfig. agents, for exanple starch, gelatin or
acaci a, a%m agents, for exanple nmagnesium stearate, stearic acid
or talc. fray be uncoated or they may be coated by known
t echni que ifixtare! Y100 AL MhEBBAST SUtRIICof 2.0 g of Compound 5 with 200 mg of
10% Pd/C was stirred under H; until the starting material disappeared. The

solution was filtered and the solvent evaporated to give compound 6 in
quantitative yield.

CHIRAL RESOLUTION OF COMPOUND 6

Compound 6 (1.0 g) was resolved with an OD chiral column eluted with 5%
IPA/Hexane (120 mL/min). The first peak at 19.9 min was coliected as

enantiomer 6a and the second peak at 28.17 min was collected as

enantiomer 6b.

METHOD 2
' o g g | g
g 0 *0 *0 *o
li. :\‘50 N > C > D ~
N Ao B o o o}
o - %o ™~ oH o 7 NH o 7 n 0
7{) OH -A ; ; -0 ; HO ;
6b 1 8 9 10

SYNTHESIS OF COMPOUND 7
To a mixture of compound 6 (99 mg, 0.34 mmol), 31 mg of TBAB, 154 mg of
anhyd K,CO3 in 2 mL of anhyd DCM was added 0.06 mL of benzyl bromide.

The final solution was heated to 40 °C for 3 h. The mixture was diluted with

31



absorption in the gastrointestinal tract and thereby provide a sust aicJeNE 2006
action over a longer period. For exanple, a tine delay material .such as
glyceryl nonostearate or glyceryl distearate may be enployed. They nay al so
be coaMHOIRF3¢ e techni que described in the U S. Pat. NBST/UZ2HE53108:

4,166, 452; and 4, 265,874 to formosnotic therapeutic tablets for controlled
rel ease.  BOHLIREMAUIY WAShe fth WRefBUOR ffe HBaRIBRTIIESs BRedRLE, OC! atin
capsul es wherein the active ingredients Is mXed w an Irnert solid diluent,
for examphbyd d&80umTder sndventeyasceNapianated o gjetampourdhd] whichawasa sof t
gelatin cagaulﬁ]s wh ' in.hhe actfj VF ingredient is mxed with water or an
oi | nedi ulFedHING %’ﬁrﬁ%p}ﬁlg AUt PIiCatPR-q Ui d paraffin or olive oil. Aqueous
suspensi oSy NPt SIS OFeoMPOYNDRt erial in adm xture with excipients

sui table for € manufacture o gueous suspensions. Such excipients are
suspendi né sajetinmof Compexadyl @00s0d) nrd TEA iDUMEM2OAS kepbfodd/D53915 PCT/ U

S02140453 b h [ 1 ul . | [, 1 ul - ,
hydr oxypr Béﬁ?r'ﬁgﬁga"@é{ Y_%(éf‘ 82’ éﬁg%é%%flﬁﬂéé%ﬁ’véwfé?%&mw P59 With done, gum
tragacant by ARGaGYBE %@NaﬂCOQN?B?Pg'raHE tRe ﬁgﬁéeédﬁq%lﬁft&ﬁ'?%v%sﬁadm a

natural | y-occurring phosphatid exa cl or condensati on
product s ethern Aftdr\dcedificationde pM t12, the ag layac mais extracteskwithp E8Opcol yoxyet hyl éne

t te, d ti ducts qf. ethyl ide wth | hai
Al | phat | ¢ e GREMIB0 pogarl Bre weie fragaedsohpLmnotnane | or
condensat l&’?“‘aﬁfgﬁgﬁt“ﬂ“m “@g%%gqﬁtr@m ﬁﬁﬁd&tibﬁ;ﬁréﬁéﬂ%‘te;g“ers derived from

fatty aci exitol such as polyoxyet ne sorbitol nonool eate, or
condensat iS¥NPHESIS OF COMPOVINIDG oxide with partial esters derived from

fatt i i tol anhydrides, f e, hyl bi t
monosl eat 40 SRCM ok & oG ataC vare gossu HIA Grotel Bor e
preser vat ey dfd¥yldmmER284 nfd)Wid MMM OB39RY folidWed by 105 mg EDCI.

The final solution was stirred ovemight and the reaction mixture was diluted

with 50 mL DCM and washed with NaHCO3; and water. The organic layer was
dried over anhyd Na;SO4. After removal of solvent the residue was
chromatographed on a silica gel column eluting with 10-40% EtOAc in hexane
to.give 132 mg of Compound 9.

SYNTHESIS OF COMPOUND 10

To a 2 mL. solution of 60 mg of Compound 8 was added 55 mg of

trethylsilane followed by 230 mg of TFA. The solution was evaporated and
the residue was purified through a C-18 reverse phase HPLC column eluting
with 5 — 95 % of acetonitrile in water to give 32 mg of Compound 20 as a
white solid. |

‘H NMR (CD3CN) of 10: & 7.6 — 7.4 (m, 5H); 7.3 (m, 1H); 6.95 (m, 3H); 5.2 (m,
2H); 3.7 (s, 3H); 2.6 (m, 1H); 2.05 (m, 1H); 1.85 (m, 1H).

METHOD 3
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hydr oxybenzoate, one or nore coloring agents, one or nore flavoring 1&JENE3006
and one or nore sweetening agents, such as sucrose, saccharin or aspartane.
O ly suspensiqQns may be fornul ated by suspending the act] i.n dient in a
vegetabl()8ng9?or exanpl e, arachis oil, olive oil, sesaﬁ%ﬁ8$P“g%S coconut
oil, or in mneral oil such as liquid paraffin. The oily suspensions nmay
contain a thicgening agent, fqp exanple, bees , hard paraffjn or cetyl

al cohol . Sweef @ ng agents sugh*&s those set fQrtth above, ang fdavoring
agents may bgadded t o proyideNa pal atgble ol r epar ati8n hese

conposi ti oPS bg erveQyy Lti 0Ny antis OX] g

ascorbic W;.ioa. DY sper si bl &t s and gr amubes | pabl e fror paration of
an aqueous suspﬁon by the adg\[jgn of wat er i de the actj i ngredi ent
in adm xture w di spersi ng tting agent,Yslspendi ng ag and one or

nore preservatives. Suitable dispersing or wetfing agents and suspendi ng
agents are extnplified by thosdlalready nentioH&d above. Addit1%nal
exci pients, e.g., sweetening, flavoring and col oring agents, may al so be

present. ggﬂm@%ptﬁéﬂpgmqsitions of the invention may also be in the
formof amorf-Ttn- T . The oily phase may be a vegetable oil,
e.g., ol Awglution 180 myatOompuund Pand 11§ SELIAH,D, in& Brixtutd sfgigdmpar af fin or
m xtures of these. Suitable emulsifying agents nay be naturally-occurring

phosphat i Me&H.e1GymL THF asd JONEL PoOewaprefBixedder 30 mis. pog/sobent wed53 soy
beans, |egithi ter. 11 al ters . derigy fr aci ds and
Do Bl e 55 BB bR e R oL b M ARALES &
product s 6f sdthgqg afirfomiarmt dhdrides t Ftiés orjanit 1al&yvas sePxratisd, deied over

pol yoxyet hyl ene

' anhyd sodium sulfate, and the solvent evaporated to give 150 mg of 11.

SYNTHESIS OF COMPOUND 11a

Compound 11 was dissolved in 2 m| of DMF followed by addition of 6 eq. of

ammonium chloride, 2.5 eq. of HOBt, 25 eq of DIEA and 2.5 eq of EDCI. The

mixture was stirred overnight followed by dilution with DCM and washed with

uch as

water. The organic layer was dried over anhyd. sodium sulfate and the
solvent was evaporated. The residue was chromatographed with a silica gel
column to give 106 mg of Compound 11a. '

SYNTHESIS OF COMPOUND 12

Compound 12 was synthesized from 11a following a procedure similar to the
transformation from 9 to 10 (Method 2).

'H NMR(CDClI3) of 12: § 7.4 - 7.6 (m, 5H); 7.29 (m, 1H); 7.05 (m, 3H); 6.4 (br.
s, 1H); 5.85 (br. s, 1H); 5.2 (m, 2H); 2.59 (m, 1H); 1.9 (m, 1H); 1.75 (m,'1H).

METHOD 4
3 )
=0
p Al > A ‘\\\-':O
o) — o0 -
T2 0
0 A o
13 Bn
13a 14
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sor bi tan nonool eate. The enul sions may al so contai n sweeteni ng and 14 JunBxaoag
agents. Syrups and elixirs may be formulated with sweetening agents, for
exanpl e, glycerol, propylene glycol, sorbitol or sucrose. Such formulations
may al SWOdBMEHIh a derul cent, a preservative and flavor iF¢d/ENg4¢S8 ori ng
agents. The pharnaceuti cal corrp05|t|ons may be in the formof a sterile

i nj ect abl eyagygos: uspension. This suspension nay be

f or mul at e§—mr‘dl'% OF CO IQEI)S‘lzﬁart usi ng those suitable dispersing or |

vet ting afempouaddwapsynthesizad ¢ons 184olidwihg peodedaressiniilaptietheabove.  The

sterile i ectable | so be a sterile injectable solution or
suspensi oﬂ’g W{Pﬁ%&ai%pé\ﬂgﬁ%ﬂy acceptabl e diluent or solvent, e.g.,
as a sol SVWE?S@?@M@@JHW% Among the acceptabl e vehicles and sol vent s

that may ngers solution and isotonic sodium
chl ori de Csn1pumndr15 w:ms sylthesized frotrel 4 falldwing grovedares similanteethiel onal |y

enpl oyed sol ve o) I ng..medium For this purpose any bland fixed
oi | may b&a gﬂﬂ?%’iﬁgh é%ﬁﬁ\ﬁg&ﬁ’pﬁ?&)t ic nono- or diglyceri des | n addition,
fatty aci f S t I’lj ect abl es.
Corrpoundsqgg\m?ﬁgéb@e)o‘%ﬁoﬁ S?rfal;‘/gal-’sgglgth féts'd-'r%n7 bgﬁé?‘éﬁpﬁgq (h}é |2

supposi t ofs, @6)f 1 81(er; RH); 26r(i)i1H) 2102qFn, oH); MQSOKWQH)TM%C(WFM)I t l ons can’ be
prepared by m xing the drug with a sui table non-irritati ng exci'pient which is

solid at ordinary tenperatures but liquid at the rectal tenperature and will
therefore nelt in the rectumto r e drug. Such materials are cocoa
butter and pol yet hyl ene gl ycol s. 'ﬁﬁi@gﬁal use, creans, ointnents, jellies,
sol utions orrsuspensi offs, . etc., contajning the conpound of The ipvention are
enpl oyed. (ROr purposesydf this appl i%ation, topi «nal appl i cati or‘PE%haI I

i ncl ude no @ ashes ang Qar gl es _)_@'h ‘corrpoun_if he present /Ahvention can
be adnini st®fed ian t _D_wo

OH CH

SYNTHESIS OF COMPOUND 17
Toa solutlon of 10 5 g of Compound 16 (40 mmol) in 100 mL of anhyd THF at
78 °C was added 53 mL of 1.5 M tert-Butyliithium in hexane over 5 min.

After the solution was stirred at ~78 °C for 1 h, it was added into a mixture of
CuCN (40 mmol) in 20 mL of THF at 0 °C. The solution was stirred for 30 min
before it was cooled to —78 °C and added to a solution of methyl 2-
(bromomethyljacrylate (29 mmol) in 20 mL of THF at =78 °C. The reaction
waL stirred for 30 min at —78 °C followed by warming to —10 °C for 10 min
before it was poured into a mixture of saturated NH,ClI in ice. The mixture
was extracted with DCM and the residue chromatographed with 10%
EtOAc/Hexane to give 6.0 g of the desired product 17.

'H NMR (CDCl3) of 17: § 7.5-7.3 (m, 5H); 7.13 (d, 2H); 6.94 (d, 2H); 6.22 (br
s, 1TH); 5.47 (br s, 1H); 5.05 (s, 2H); 3.75 (s, 3H); 3.59 (s, 2H).

SYNTHESIS OF COMPOUND 18

Compound 18 was synthesized from 17 following a procedure similar to the

transformation from 4 to 5 (Method 1).
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I ntranasal formvia topical use of suitable intranasal vehicles, or I#J@NE 2006
transdernal routes, using those forms of transdermal skin patches well known
to those of ordinary skill in the art. To be adm nistered in the formof a 27
16 JUNEWEDGOSHMMS03/ 06391 i PCT/ U SO/ JOAI 3 transdermal dETYREPEYstem the

dosage adni nistr ||, of course, be continuous rather than
intermttﬁﬁtﬂﬁﬁ-@%&M@ regi men. Conpounds of the pr esent

i nventiong 9 ses such as
cocoa butter ha/cegﬁﬁ?ré;tgigg“gé'?% ﬁanﬁgo‘ﬂogerél?géoc%%g%' t% %, m xt ures of
pol yet hyltaansfgtnyatmrsfrmh S/tr6 (Methawdl Hcul ar weights and fatty aci d esters of

pol yet hyl q_ ot her enbodi nent, there is provided use of a
conmpound L nuf acture of a nedi cament for treatnent or

preventi [ ' di scussed herein in
5 cubj cctettods S ATRh: Pesdtinr ¥t CompoRnd s ibrsdlsRA30E e RESIE cnt

i nvent i onofi @ompebmttlsd Tihe fastcarrantionterwdscalleetid &5 190and 85 Sscongnc! udi ng
type, species, sex _and nedi cal condition of the patient; the

severity efant ﬁ@%&?ﬁﬁﬁtﬁgﬁs 19b.be treated;: the route of adninistration: the
renal andghRRfld Sf@ﬁ‘é(bﬁlﬁ’OUNﬁq%c patient; and the particul ar conpound

t her eof eTrp‘Uyedﬂﬁﬁ—pTry'm—m—veterl narian of ordinary skill can readily
det er m neCamgopné d0civeas syrghedifertfromet 9followingdd pideeddre Gimiiigats thed to
prevent, count er,. arrest_or reverse the progress of the condition. Optinal

preci si ontrans amt@nfﬁgnaot@d’ew?tapﬂ&a of drug within the range that yields
efficacy without toxicity requires a reginen based on the kinetics of the
drug's availability to target sites. This involves a consideration of the
distribution, equilibrium and el METHOD® of a drug. Preferably, doses of
t he conpound of Fornmula | useful in the nethod of the present I nvention
range from 0. 01 I‘{Q 1000 ny per°da,y Mbst pref epab) Y, \L Bn

LTS e

18 20 21

SYNTHESIS OF COMPOUND 20

Compound 20 was synthesized from 18 following a procedure similar to the
transformation of 7 to 8 (Method 2).

SYNTHESIS OF COMPOUND 21

‘A solution of acid 20 (0.190 mg, 0.56 mmol), Wang hydroxylamine resin
(0.500 g, 1 mmol/g), EDCI (0.172 g, 0.90 mmol), NMM (0.400 mL, 3.64
mm‘ol), and HOAt (0.075 g, 0.55 mmol) in DCM (7 mL) was agitated for 14
hours at room temperature. The liquid was drained, and the resin was
washed with CH.Cl; (3x), THF(3x), and MeOH(3x) in an alternating sequence.
The resin was dried under high vacuum to yield resin 21 (0.630 g, 0.79

mmol/g).
SYNTHESIS OF COMPOUND 22
A mixture of resin 21 (0.067 g, 0.79 mmol/g) and 1M BusNOH in THF (2 mL)

was agitated at 60 °C for 4 h. The liquid was drained and the resin was

washed with 1% AcOH in DMF (2x 30 min.) followed by an alternating cycle of



dosages range fromO0.1 to 500 ng/day. For oral adm nistration, the 16JUNE 2006
conpositions are preferably provided in the formof tablets containing 0.01
to 1060 mlligrans of the active ingredient, particularly 0.01, 0.05, 0.1,
0.5, 1.9WOomBwsy®Is5 0, 10.0, 15.0, 25.0, 50.0, 100 and 500"3%/1150%}“&% of the
active ingredient for the synptomatic adjustnent of the dosage to the
patient t t I\, t | Lnarily
supplied gégﬁe%g@gg@g??jg’f‘)'?ﬁ*ﬁegﬁdﬁmﬁ‘é’ﬁ‘gﬁ%@%.‘%@oﬂ%g’%gm{‘gﬁﬁ%%%o ng/ kg _of
body wei glfied@hddrbigh Vacuumrfgeditmursore particul arly from about 0.001 ng/ kg
to 1 ng/ k%vgf body wei ght per day. Advant ageously t he active agent of the
present i VBRRUIEHT RS carboxyitnacid sesipprepare @PHQI(@%&Q:@-@)@@P'E}). t he total

e dar  SOI3BY45%, GO, S8t KE08h . BRI mARD N MNT0 028, %6 act i ve
i ngr edi end.24hamorpin WPC(QMJWQS wiithteldfer 2amiinetes betérerthaldditionwfoduce singl e

dosage formw || vary dependi ng upon the host treated and the particul ar
node of abANZHl antine i(dﬁ?ﬁ mL-\M-ﬁ nyaolin ddissmbdidre wasagitated ferat8 bowrsspeci fi ¢
d I . ' ' | L ' f fact
et udi ng® ffo ThEdtui oS ofhal, A% ir¥es oo FERREE yHRYY Grerfpd v O Tactore

admi ni st r gjdle@of OHYMA3RY, THRI(BX)] siid MaQH (3x)atTheabneaiting résin wadr ug conbi nati on
and the severity o articul ar di sease undergoi ng_t herapy. The conpounds

f th
of the i nireatadothE) b o2 BV gndagiated TondWeUrs She e was | | ed i n the

art and a ' fal. ' | ' arations
and exarrp?@ngig%ﬂ%tgggwgﬁ{éw%m%@é%ﬁ@g%vé\}zﬁgg)ab%g%%ﬁt@&a}ﬁéﬁg are used
in the proftiuidsd affordediCormpountd 2R1(00 angpt0GREMAXNY) ; t et rabut yl ammoni um
brom de (']"BAB); BenZ){\‘I (Bn%;

HNMR (CD3sCN/D2O, 2:1) of 22: § 7.29 — 7.44 (m, 6H), 7.14-7.07 (m, 4H),

6.84-6.81 (m, 4H), 5.03 (s, 2H), 4.22-4.13 (m, 2H), 3.12-2.93 (m, 2H), 2.07-

2.03 (m, 1H), 1.49-1.46 (m, 1H), 1.40-1.38 (m, 1H).

METHOD 7
0
A L
K%
A ° c. '|l'rltyl
0
\N Y l’ N ’ ‘N
192 i ‘23 24 25 C 26
SYNTHESIS OF COMPOUND 23

To a solution of compound 19a (0.04 g) and 4-chloromethyl-2-methylquinoline
(1.5 eq) in 1 mL of DMF was added 0.25 g of potassium carbonate and 20 mg
of tetrabutytammonium iodide. The mixture was stirred ovemnight before it
was partitioned in a mixture of DCM/water. The aqueous layer was extracted
twice with DCM and the combined organic layer was dried and solvent
removed. The residue was chromatographed to give compound 23 (0.08g).
SYNTHESIS OF COMPOUND 24
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acetonitrile (MeCN); ethyl acetate(EtQAc); Tetrahydrofuran (THF); 16JUNE 2006
Trifluoroacetic acid (TFA); 1-hydroxy-7-aza-benzotriazole (HOAt); 1-

hydr oxyl benzotri azol e(HOAt); N net hyl norpholine (NW; 1-(3-

di met hyWAn3f6dpyl } 3- et hyl car bodi i mi de hydrochl ori de ( HOAVYS02/40453

di i sopropyl ethyl am ne (DI EA); 1-hydroxybenzotriazole (HOBt);

D met hox i eHufe dirdi habl cycl o[ 2. 2. 2
oct ane b?’g?@?gg %%Sb%ygnéﬁg %éﬂ(l ggﬁigﬂ lﬁgir'rgq ¢ 6|\? N- di %@@&%ﬁno%yri Eji ne ]
( DMAP) ;  ltransiormationoyfd! to] & (Methogri2)ec- 7- ene (DBU); Saturated (sat.): ‘
anhydr ous ). re (rt); hour (h); Mnutes M n),
Retgntign&&%mwght((%; mulli(li)ter (lrJTL); gﬁam%g).

RN . [ : 400 MHz NWMR
mlligr a”C&fr??bun 28iwa ﬂ]ﬁethéﬁﬂéd frBf] ZNW(?%L%?E%%@% Eﬁﬁﬂa‘?s}é%

spectronete unless o rwi se 1 ndicate pray- Mass spectroscopy
w th a C-tténsfoimation efrbitcs94Mett@8od)VeCN i n wat er as the nobil e phase was used
to deterné&n SBog and retention tinme. The conpounds in the

I nvent i on2fey-es e b gcesses known to those skilled in the art and
as shown ¢ einY, j : ' : | ons and
exanpl es ggg@?lﬁgégbbe oWw. ﬂjl'g% EtBéd' Flragﬁ%?%?"fq:g p&%&%ﬁﬁm@%? 03/ 053915
PCT/ US02 1#ardgGmuatignonfriito 18 (Methede?)t i on ti ne/ observed MW and/ or NVR data. The

ds,,of - Tabl he, obt.ai ned, usi het i hods sjmil
hose. bel BTN (GB:QUITaD 2 ol 32608 . 35 e s Tt S Gpp b at e

reagents glggquny o 2EWES. FiY: A58 (thi2hS 64 tm, MBIECH &, 2B, $87 (s,

3H), 2.96-3.4 (m, 2H), 2.95 (s, 3H); 2.23 (m, 1H), 1.49-1.46 (m, 2H).

METHOD 8
0
y Ade™
N
HO
0
0
0
b AL H AMoH
N
Trityl- o™ Trityl~g
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7 —
_ i
‘ N
27a
[0}
- /l n _\‘“‘NHZ
> ‘ HO
N N C 0
25 25a
o
N
2T

SYNTHESIS OF COMPOUND 25a

Compound 25a was synthesized from 25 using a procedure similar to the
transformation of 9 to 11 (Method 3).

SYNTHESIS OF COMPOUND 27a

To a solution of acid 25a (0.043 g, 0.067 mmol) in CH2Clz (1 mL) at room
temperature was added DMAP (0.025 mg, 0.20 mmol) and EDCI (0.033 g,
0.17 mmol). This mixture was stirred for 25 minutes and 2-propanol (0.20 mL,
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0 SYNTHESI S OF COVMPOUND 2 To a solution of 50 g (0.28 nol) of conpound | in
500 nL of anhyd. DCMin an ice bath was added 560 nL 1 N BBr3 in DCM The
final solution was stirred for 30 mn before it was quenched vvitFl'BOQ L Oce
MeOH. After the solvent was evaporated, the residue was dissolved in 500

of DCM wegbado¥dei) water, sat. NaHCOB, and brine. The qic@amogsRbnse was
dried over anhyd. sodium sulfate. The solvent was evaporated to give 41.5 g

of desired @Wﬂlzw’és th&P Seided)i THe m@ﬁltuug Aflxture Wﬁl@sﬂeéd fo?H%Fho‘MsI hout
purification. SYNTHESIS OF COWOUND 3 To a_m xtuy g_of Conpound 2 in

500 mL DCM Vesreggtirywes qH&"ChGQﬁM'VHHZCP(E@ﬂ"U'@dG‘S‘h&ﬁhﬁfacﬂﬁt?aEm yl ammoni um
brom de (TBAR I red

overni ght, an a?'ﬁgﬂs%? F\@sﬁ@o¥?€ﬁ%¥é§é Qgﬂgﬁﬁn\/\a}gﬁg{? %ﬁ%ﬁltﬁthmcoml ned

or gani ¢ sol acetate (3x). Videsinbinedorgaaicdayers weta washedyite bl (R)2b@®s bri ne, and
dried over . ' t ate give 57.6 ¢
of corrpounda@%{gagg?ﬂbm ‘@M@%&S?ﬁﬁ%ﬁ@&%ﬁ%@%? é%'ﬂ.'teE&Xri fication.
SYNTHESI S Oﬂa@ﬂ%ﬁ&dhﬁogra'ﬁhyaoaﬁd)rﬂtdompwhdﬂhﬁ g of Conpound 3 in 500 ni of
hexane was added = K2COB (0.05 e and paraf or mal dehyde (20 eq),

and the fi naH NMR)&QPSQ%§ Br"e@'F-UWd88§'@'Qﬁ gn-t%n&@ﬁ (B'f'f1é'9t7\?§ (®irring. The

reaction mi r .o d 4 et ro @qﬁq leﬁl\/b e aqueous
| ayer was )e(éx'{tﬂr th\gg’? sgékﬂmhg%?éﬁgﬁﬂ%ﬁ?ga ¢ safution vvaé washed with
water, 30 162.24J4E, 2ODd &\(Inozl-:mo B(MBPH). 5 PCTI US02/ 40453 sat. Na2COB, bri ne,

and dr| ed ovr ol vent was renoved and the residue
chr omat ogr aphet ate in hexane to give

Compound 27b was synthesized from 25a following procedures similar to the
transformation of 11 to 12 (Method 3).

'HNMR (CD3OD) of 27b: 6 8.12 (m, 1H), 8.01 (m, 1H), 7.80 (m, 1H), 7.62 (m,
2H); 7.23 (m, 2H); 7.01 (m, 2H); 5.57 (s, 2H), 3.1-3.3 (m, 2H); 2.74 (s, 3H),
2.14 (m, 1H), 1.54 (m, 1H); 1.46 (m, 1H).

METHOD 9
0
Br T A dogt RS OEt \{LOEt
© A
0
16 28 30

SYNTHESIS OF 28

Compound 28 was synthesized from 16 following procedures similar to the
transformation of 16 to 19 (Method 5).

SYNTHESIS OF 29

Compound 28 was synthesized following a procedure similar to the
transformation of 7 to 8 (Method 2).

CHIRAL RESOLUTION OF 29

Compound 29 was resolved with a Chiralpak AS column eluting with 40%
iPrOH/hexanes (0.1% AcOH) at 70 mL/min. The first peak at was collected as
enantiomer 29a and the second peak was collected as enantiomer 29b.
SYNTHESIS OF COMPQUND 30

38



31 g of conpound 4 (51 % . SYNTHESIS OF COMPOUND 5 To a solution of 31 g of
Compound 4 in 500 nL of MeCN was added S-carbo-

tert-but oxynmet hyl -t etrahydrot hi ophene brom de (1.1 eq) and DBU (1.156 eH;N 2[’%@
sol ution \A@ﬁo%bybg%d overni ght and the sol vent was evaporated. The residue
di ssol ved i M DCM  The organic sol ution was washed RCTHSOAPE3 0.1 N
HCl, water, brine, and dried over anhyd. Na2SO4. After renoval of the

sol vent, t hela asiathanoliasolution nb2%ey(0eh ppwasvatited 6 deopstof@ulfutieacidando gi ve 32

o 2.0 o of \Enapblibes REET el sl indlnene nE relPlRAGS 1o uni il

the starti ngamitioned a adhistappeldDEM/wdter TheWdter Myenaasidxtraete@dyitand t he sol vent

evaporated t i ye compound.6 in quantitative yield. CH RAL RESOLUTI ON OF
COVPOUND 6 cﬁ%@dﬁwﬁﬁ.ceﬂwmgamewewasm apd selyepheyaporated unn el ut ed

Wi th 5% | PAbGR¥eaNS1 GbEBroddel 89.- The first peak at 19.9 min was collected as
enantioner 6a and the second peak at 28.17 mn was collected as enantioner
6b. METHOD 2 i 00 .-0 ~~ 0O iA 6b 9 10 SYNTHESIS OF COWOUND 7 To a m xture

of conmpound 6 (99 ng, 0.34 mmol), ﬁE‘fWOBfmTBAB’ 154 ng of

o .
o™

SYNTHESIS OF COMPOUND 31

Compound 31 was synthesized from 30 following a procedure similar to the
transformation of 6 to 7 (Method 2) or 19a to 23 (Method 7).

SYNTHESIS OF COMPOUND 32

To a solution of Compound 31 (0.08 g) in 4 mL of methanol was added 100
mg ['_iOH in 1 mL. of water. The suspension was stirred for 2h at it and the

solution was partitioned in a mixture of DCM/saturated ammonium chloride.
The aqueous layer was extracted with DCM and the combined organic layer
was dried and solvent removed to give 75 mg of crude 32 which was used for
next step without purification.

SYNTHESIS OF COMPOUND 33
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anhyd K2C33. in 2 nL of anhyd DCM was added 0. 06 nL of benzyl brom desuneims
final solution was heated to 40 C for 3 h. The mxture was diluted with 31 CH
7 8 16 JUNE 2006 WO 03/ 053915 PCT/ U S02/ 40453 50 nL DCM and washed with water
bef ore MIEMOFSURAI ¢ 1ayer was dried over anhyd Na2sO4. T /SYRUREP was
evaporated to give conpound 7, which was used in the next step wthout

purifi catCempos3RMaS Ithexikebimm 32 foliowing psedaraswsipiiantd the( 100 ng)

30% TFA | fQre the solvent was evaporated. The
resi due ms%n%@gy% pﬁ-tf@%\ﬁhpﬁ 2(3&1 1:1 ratio of sat. NaHCO3/ Na2CO3 and

t he aqueo’tpmepi D &) e s ig07-8t 118 r | Ny pH - 2, the
aqg |l ayer was exgcaﬂ’?awth Et OA\CT mc%fln)it:)?nae orgar?lcg(§ F@yeﬁig were dried
and sol vehb (medbl)ed 28 dmyi2tAy; YBGr(pmﬂm B.57v{im, @H)nWa D7use R Hy; g puri fication

for next st ) HESL .S C%ﬁ ND, 9 a DCM sol ution of conmpound 8 at 0 C
wer e adde@" %Qt EE% 53'5) 13:('? ﬁhﬁﬂpog\?’p -am ne (284 ng) and NWM 0. 23 nL

fol | owed gwyszg\'E_:g[g geompdisnbhigyl solution was stirred overnight and the
reaction mxture was dituted wth 50 nL DCM and washed wi th NaHCO3 and

wat er . THeompgand 34 Iwasesyniisasizel freth 3R followiti/al phiacz80fe sifitzeto treoval  of
I t th hed | i I | ut th
To- 40% ESETAERAIET 818 SMehod D) Agddher s da MBS RTHES S OF COVPOUND
10 To a 2yiymrelction) 6f 383 §8-85 ([PRRGUEB53 M6 TmaSA5 Y 88787 G,
1H), 7.62-7.76 (m, 3H), 7.26 (m, 2H); 7.10 (m, 2H); 5.8 (s, 2H), 3.1-3.3 (m,
2H); 2.14 (m, 1H), 1.54 (m, 1H); 1.46 (m, 1H).

METHOD 11

p 0
o ~
0
C| o Q\O/ @\0/ /
+ HO-N»);Q AL B, N C, o
° ° ) NH
0 o o Ny-0 €> g O\/b .
35 36 Z g o 39
37
-SYNTHESIS OF COMPOQUND 37
A solution of 11.5 g of 35 (7.4 mmol), 36 (1 eq) and Diisopropylethylamine
(1.5 eq) in 200 mL Acetonitrile was refluxed for 3 h, After removing all the {

soIv(ent, the solid (37, 22 g) was used for next step without purification.
SYNTHESIS OF COMPOUND 38

A solution of compound 37(22 g) and 300 mL of 20% hydrazine monohydrate

in methanol was refluxed for 20 minutes. After removal of the solvents, the
solid was partitioned between 1N NaOH and DCM. The aq layer was
extracted with DCM (x3) before the combined organic layers were dried and
evaporated to give 9.5g crude product. The hydroxylamine was mixed with
9.0 g of 2,4-dimethoxybenzaldehyde, 10 g of sodium acetate in 200 mL of
acetic acid. After the mixture was refluxed for 2 h, white precipitates formed
upon cooling of the reaction. After removal of the solvent, the content was
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S

triethylsilane followed by 230 ng of TFA. The sol uti on was evapor at d6JEMNE2006
the residue was purified through a C 18 reverse phase HPLC colum el uting

with 5 - of acetonitrile in water to give 32 ng of 0 as a
whi t e s8’|‘1‘8"'91 SNVR (CD3CN) of 10: 8 7.6 - 7.4 (m 5H); "?.lé%é’%g*f;m; 6. 95

(m 3H); 5.2 (m 2H); 3.7 (s, 3H; 2.6 (m 1H; 2.05 (m 1H; 1.85 (m IH).
METHOD 3 digsclted M\E@n\z}mwébﬁ‘gdr%@a%e RETMASORUAGEDRAtD AMSr H2N ti 9 NHb- O
Sy NH j O NH

T, t- 11.11a 12 NTHESI S OF
PO 2maal of SR hscsoul) s GorpiaineadromMaOf) 18oe 18963 a m xt ur o
of 20 nL MepQitelddiigl THE and 10 nml H20 was refluxed for 30 mn. The sol vent
a ite-soli
was evaporated and the residue was dissolved in a mxture of 100rL DCM 1

OO of ‘ANT@IS@BQQMPGUMD&% The organi c | ayer vvas separat ed, dried

over d sodi.um sul f at e, the % poLate ve 150 ng of 11.
SYNTHES| ST @R [SomRougd "%92)5'“ kol icslic aCkAS of DVE f ol | ovied

by addi t i g8yef s&iG- cyﬁfwoborohydrlde (4 eq). The reaction was stirred for 30 min,
and after removal of solvents, the solid was partitioned between saturated
sodium carbonate/DCM and the aqueous layer was extracted with DCM (3x).
The combined organic layers was dried and evaporated. The residue was
chromatograpned with a silica gel column using ethyl acetate in hexane as
elutant to give 9.5 gram crude product 39.

METHOD 12
? I
Br .ALO
Bn’o OH
o 41 42 43 “

SYNTHESIS OF COMPOUND 41

Compound 41 was synthesized from 40 following a procedure similar to the
transformation from 2 to 3 (Method 1). |

SYNTHESIS OF COMPOUND 42

Compound 42 was synthesized from 41 following procedures similar to the
transformation from 16 to 19 (Method 5).

SYNTHESIS OF COMPOUND 43

Co;r\pound 43 was synthesized from 42 following a procedure similar to the

transformation from 7 to 8 (Method 2).
CHIRAL RESOLUTION OF 43

Compound 43 was resolved with a procedure similar to the resolution of

compound 29. The first peak at was collected as enantiomer 43a and the
second peak was collected as enantiomer 43b.

SYNTHESIS OF COMPOUND 44

Compound 44 was synthesized from 43a following a procedure similar to the
transformation from 29 to 30 (Method 9).
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ammoni um chloride, 2.5 eq. of HOBt, 25 eq of DIEA and 2.5 eq of EDCI. The

m xture was stirred overni ght followed by dilution with DCM and wasHedURF 20¢6
wat er. The organic |ayer was dried over anhyd. sodiumsulfate and the

sol vent orated. The residue was chromat ographed i lica gel

col um %@gﬁ"\%\éﬂﬁoa ng of Conmpound 1la. SYNTHESI S OF @S(%éﬁ'gc?rrpound 12
was synthesized fromlla followng a procedure simlar to the transformation
from9 to 10 (Method 2). 1H NMR(CDClI3) of 12:8 7.4 - 7.6 (m 5H); 7.29 (m 1
H; 7.05 (m 3H); 6.4 (br. s, imm. s, 1H); 5.2 (m 2H); 2.59 (m
1H; 1.9 (m 1H); 1.75 (m |H). 3C---" 13a 14 0 0 Bri 15 33 16
JUNE 2006 WO 03/053915 PCT/USO 2 /4114 SYNTHESI S OF. ND 14 Conpound
14 was synthesgjzed from 13 ol ) owi ng pr dureq simlar m

O -
transfor mat i prlbf om 3 t Mt hod 1). SYNTHESES'OF COVPOUNDM15/Ghwhound 15
was synt 'z frog 14 ol | KW nggproceduf e sirn'larciotheotoranforrration
F
© OH
/

F 0,0 o

from6 to 10 t hot—2). = D
F
OH T ) OTO

SYNTHESIS OF COMP(;:JND 45
To a cooled solution of compound 43 (5.5 g, 20.5 mmol), DMAP (1mmol),

diisopropylethylamine (2.0 eq) in 40 mL anhyd. DCM at 0°C was added acetyl
chloride. The starting material disappeared in 30 min and the reaction mixture

was washed with 0.5 N HCI. After removal of solvent, the residue was
dissolved in 30 mL of anhyd. DCM followed by addition of oxalyl chloride (3
eq) and 2 drops of DMF. The reaction was kept overnight under rt and
solvent evaporated to give a crude product 45 as an oil, which was used for
next step without further purification.

SYNTHESIS OF COMPOUND 47 _

After evaporating solvent from the DCM solution of 45 three times, the crude

acid chloride was dissolved in 20 mL of DCM followed by addition of a 5 mL
DCM solution of compound 39 wiih 2 eq of diisopropylethylamine. After the
solution was stirred overnight at rt, the solvent was evaporated to give the
crude product 46. After the crude product was treated with 7N ammonia in
methano! for 30 min, the solvent was removed and the residue
chrgmatographed on a silica gel column eluted with ethyl acetate and hexane
to g}ive 5.1 g of product 47.

METHOD 14
.0 O, 0 o. ’ /0 o.
U\ T S QRN
7/
>0 SNH
O/\O'N A /@/\O,N L g\oﬂ 2
~0 0 \O \o 0
F . F
OH OH

41" 48 49
SYNTHESIS OF COMPOUND 48




'H NVR(CD3CN) of 15: 5 7.45 - 7.62 (m 5H); 7.3 (m 2H); 7.01 (m 2HEJUBE2006
(s, 2H); 4.18 (m 2H); 2.6 (m 1H); 2.02 (m 1H); 1.85 (m 1H); 1.23 (m 3H).
VETHOD 7 Co Bn"0O 18 OH 19 HO OH 19c SYNTHESI gg\/P ND 17 To a
sol utiog’i%&@g?é g of Conmpound 16 (40 mmol) in 100 niL of'§%ﬁ§ at -78 C
was added 53 nL of 1.5 Mtert-Butyllithiumin hexane over 5 min. After the
sol uti on Wesmpaundréfdwas symbesized from hompouméi 47 foltbedng atproeeduret ur e of  CuCN

40 1) .in.2 t 0 C T luti ti d f 30 m bef
1w cosilEtfe e Ganstimtion om Sl EBnehpddor eyl 2. o
(bromonet BYINTHESISSOE CGMPOBND 49 20 nL of THE at -78 C. The reaction wal

stirred for 30 mn at -78 Ctollowed by warming to -10 C for 10 min before
it was pobogpaundatwas synthesized sromicompdumiHd8ifoliawing procEdeares xt ure was

extracted _wmi.th he resj due,  chr a d with 10% Et OAc/ Hexane to
give 6.0 3'”8#"”1“??&!\‘4@@%‘@’&%‘%0{&% {70 ﬂm? 13) of 17: 5 7.5-7.3 (m
5H); 7.13 (d, 2H); 6.94 (d, 2H); 6.22 (br s, 1 H; 5.47 (br s, 1 H; 5.05
(s, 2H); 3.75 (s. 3H); 3.59 (s, 2H). SYNTHESI S OF COMPOUND 18

METHOD 15
< Y
o o NS0
o A& 5
o A B

AN Y — )
N7 CF, N Ch

30 50a 51b

SYNTHESIS OF COMPOUND 50a

Compound 50a was synthesized following a procedure similar to the

transformat.i'on from 30 to 31 (Method 10).

SYNTHESIS OF COMPOUND 51b

Compound 50a (98 mg, 2 mmol) was dissolved in MeOH and hydroxylamine

hydrochloride (440 mg, 6.3 mmol) and DBU (1.76 mL, 11.8 mmol) were

added. The reaction mixture was stirred at rt for2 h, AcOH (680 pL, 11.8

mmol) was added and the reaction mixture was concentrated to dryness. The

crufde product was purified via silica gel chromatography using 95:5
CH;ClzzMeOH as the mobile phase to give 12 mg of 51b.

'H NMR (300 MHz, CDCl5): 5 7.90 (m, 1H), 7.80 (m, 1H), 7.63 (s, 1H), 7.58-
7.50 (m, 1H), 7.46-7.43 (m, 1H), 6.89 (m, 2H), 6.64 (m, 2H), 5.28 (s, 2H),
3.73-3.70 (m, 2H), 2.98 (s, 2H), 1.92 (m, 1H), 1.25-1.21 (m, 2H), 0.81 (m, 3H).
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Compound 18 was synthesized from 17 follow ng a procedure simlar t o JUNE2006
transformation from4 to 5 (Method 1). 34 16 JUNE 2006 WD 03/ 053915

PCT/ US02/ 40453 _SYNTHESI S OF COVPOUND 19 Compound 19 was s]ynt hesi zed from 18
fol | owi W B9 dtedure similar to the transformation frdih™BUY¢485¢Met hod 1).
CHI RAL RESOLUTION OF 19 Methods simlar to the resolution of Conpound 6 were
used for the resolution of Conpdd@HO® 18he first enantioner was col |l ected
as 19a and the second engntioner collected as 19b. SYNTHESI S OF COVPOUND 19c
Compound 19k was synt hesi simlar to the

transformat Nog from 7 to 8){Nethod %) VET 600%118 A 0. Bh 20 0 O
Bn /S A, 3 b, ~, :

0 0
OH P OH ci
51 52 53 54
SYNTHESIS OF COMPOUND 52

To a mixture of compound 51 (0.5 gram) in 30 mL of methanol was added
sulfuric acid (1.5 eq) and the mixture was refluxed for 6 h. After removal of
the solvent, the residue was dissolved in DCM and the solution was washed
with sat sodium bicarbonate. The organic layer was dried and solvent _
evaporated to give 0.5 g of product 52, which was used without purification for
next step.

SYNTHESIS OF COMPOUND 53

To a solution of compound 52 (0.5 gram) in 20 mL of methano!l was added
sodium borohydride (2 eq), and the mixture was stirred overnight. Aftér the
removal of solvent, the residue was partitioned in DCM and water. The

aqueous layer was extracted(3x) and the combined organic layer was dried,
solvent evaporated to give compound 53 (0.45 g) which was used for next
step without purification.

'HNMR (CDCl3) 8 7.96 (d, 1 H); 7.81 (d, 1 H); 7.61 (m, 1 H); 7.41 (m, 1 H);
7.21 (s, 1 H); 5.13 (s, 2H); 2.20 (m, 1H); 1.06 (m, 4 H).
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21 0. Bn 22 SYNTHESI S OF COVPOUND 20 Conpound 20 was synt hesi zed fr opg ANE 2006
followng a procedure simlar to the transformation of 7 to 8 (Method 2).
SYNTHESI. S OF COMPOUND 21 A solution of acid 20 (0.190 ng, 0.56 mmol), Wang
hydr oxy "B H&®Esin  (0.500 g, 1 mml/g), EDCI (0.172 g, PETABOHM), NwM
(0.400 m., 3.64 mmol), and HOAt (0.075 g, 0.55 mmol) in DCM (7 nL) was

agi tated SWTHBS!S]OErGOMP(DUtNﬁ)sarrperature The liquid was. drained, and the
resin vvasl_ washed th CHZC%% (32@ THF(3x), and MeOH(3x) in an al ternati ng
sequence. oqﬁ%'UF‘é% phcqmrownd 83 (0 Sgramiig RO\l af anhys!. ﬂ@lﬂdhlaseadidewl (0. 630 g,

gm?)IQI 9) angﬂ%'l\ﬁh@(%%qﬁ ﬁ%ﬁ%ﬁw éﬁ%’é‘a@*f@“’@ﬁ 'ﬂ{ n’Flzﬂ% %Ph%?rhg, | ?qZ?d
was drai médolaant, twwresememaapanmbemmmaﬁd%ae@mwa mn.)

followed by an alternatin e of 35 16 JUNE 2006 WO 113/ 053515 PCT/ U
S02/ 4045 ¥Vagastei(3 Hav@d%e(éwbmwgqm layaewasigded, §aygnt The resul ting

f th b I
oi d r oaryapoiaBa G O ?B“@%“@é%ébéh@ﬁﬁfaﬁgﬁﬂeéé# @045 g. 0. 23 i),
HOBt (0. @3hopt parifk@tiomol ) and NWM (0. 026 ni, .24 mmol) in NWP (2 m-) was

agitated for 20 m nutes before the addition of benzyl amne (0.026 nL, 0.24
nmml ). This mxture was agitated for 18 hours : _

METHOD 17

SYNTHES!S OF COMPOUND 55 .
To a 1 mL DMF solution of 20 mg of 49 (0.036mmol), 9 mg of 54 as a HCl salt
(0.035 mmo!) and 2 mg of tetrabutylammonium iodide was added with 200 mg

of potassium carbonate and the mixture was stirred overnight. After removal
of DMF, the residue was chromatographed to give 23 mg of product 55.
SYNTHESIS OF COMPOUND 56

To a solution of compound 55 in 1 mL of DCM was added 5 eq of

triethylsilane and 1 mL TFA. The solution was let stand for 2 h and the
solvent evaporated. The residue was chromatographed with a C-30 reverse
phase HPLC eluted with 5 — 95% acetonitrile in water to give 15 mg of 56.
'H NMR (CD,0D): 5 8.08 (m, 1H); 7.95 {m, 1H); 7.75 (m, 1H); 7.55 (m, 1H);
7.4 (s, 1H); 7.0-7.2 (m, 3H); 5.6(s, 2H); 3.1-3.3 (m, 2H); 2.3 (m, 1H); 2.15(m,
1H); 1.55(m, 1H); 1.45(m, 1H); 1.05-1.2 (m, 4H).

METHOD 18
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at rl. The liquid was drained, and the resin was washed with an al t asnaNE ag6
cycle of CH2Cl 2 (3x), THE (3x), and MeOH (3x). The remaining resin was -
treated with 50% TFA/CH2CI 2 (2 m -) and agitated for 1 hour. The liquid was
drai nedWQHPS#HE remaining resin was washed with CH2Cl 2 REKYS02E88Hh8ent rati on
of the liquid afforded Conpound 22 (10 ng, 0.023 mmol). 1H NWVR (CD3CN D20,
2:1) of 22: 8 7.29 - 7.44 (m 6H), 7.14-7.07 (m 4H@ 6.84-6.81 (m 4H),
5.03 (s, 2H), 4.22-4.134m 2(?0 3.12-2.93 (m 2HAXE7- 2.03 (m 1H), .
1.49-1.46 (m 1H), 1.40- ™ 1H). METHOD o™Mpa 23 24 25 DHO Hit 0 26
SYNTHESI S OF COVPOUND 23 ~sol ufli opn of conpouad 19q (0.04 g) and '

4- chl or onet hyl - 2- net hyl gui noly ne/A$105 eq) in 1 nL was added 0.25 g of
pot assi um car bonat e;rr}@ﬁqr?g of tlet rabupyl anmoni u o#i de. The m xture was
stirred overnight b it wls itioned in a m%ure of DCM water. The
aqueous | ayer was extracted twc th DCM and t helcaopbi ned organic | ayer

was dried and solvent renoved. Th si due was chfo graphed to give
compound 23 (0.08g). SYNTHESIS OF OUND 24 E 2006
47 57

SYNTHESIS OF COMPOUND 57

Compound 57 was synthesized following procedures similar to the
transformation of 49 to 56 (Method 17).

'H NMR (CD30DY). 5 8.08 (m, 1H); 7.95 (m, 1H); 7.75 (m, 1H); 7.55 (m, 1H);
7.4 (s, 1H); 7.0-7.2 (m, 3H); 5.6(s, 2H); 3.61 (s, 3H); 3.0-3.25 (m, 2H); 2.3 (m,
2H); 1.55 (m, 2H); 1.05-1.2 (m, 4H).

METHOD 19
Q‘o . \0
HN OH ; A 0‘@—\
P Si— ¢ 1 HN-O
o / \"\ 7
o/ /S|_
58 59 60

SYNTHESIS OF RESIN 60

The mixture of 8.3 gram pre-swelled resin 58 (0.91 mmol/g) and 1.1 eq of 59
as a HClI salt in 20 mL of 10:20:70 solvent mixture of HOAc:MeOH:THF was
agitated overnight. After the resin was washed with MeOH, THF and DCM, it
was preswelled in 20 mL anhyd. DCM. After the mixture was cooled down to

0°C, 15 equivalent of BH3sPy and 23 eq of dichloroacetic acid were added.
After the reaction was agitated overnight, the resin was washed with MeOH,
THF and DCM and dried in vacuo to give resin 60.

METHOD 20
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WO 03/ 053915 PCT/ US02/ 49453 Conpound 24 was synt hesized from 23 fol | oywik #hos
procedure simlar to the transformation of 7 to 8 (Method 2). SYNTHESI S OF
COMPOUND 25 Conpound 25 was synt hesized from 24 following a procedure simlar
to the W?&N&ﬂgf*rratuon of 8 to 9 (Method 2). SYNTHESI S CPCTUUMPOUMD 26
Compound 26 was synt hesi zed from 25 foI | owi ng a procedure simlar to the
transformation of 9 to 10 (Method 2). 'H NWR (CD3CN D2Q, 2:1) of 26:6 8.38
(m 1 H), 8.28 (m 1 H)O 8. 05 (m 1 H,08.01 (s, 1H; 2.88 (m 1H); 7.20 (m
2H); 7.04 (m 2H); Bgs, 2HA.3. 5745, 3H), 2. (m 2H), 2.95 (s,
3H); 2.23 (m lH)HO : 6 (m 80HGN Fnigyl -0 25 A -
Trityi-O25a H N 'I-‘b 2 WHESI S & ND 25a Conpound—25a was

synt hesi zed from 25 using a procedure siniTaP to the transfofimtion of 9 to
11 (Method 3). 19¢

61 60
L |
s
—Si —SI
\\\ \\g 2 % %
HO 0 N
0
OH
62
' CI
63c 63b . 63a
SYNTHESIS OF COMPOUND 61

Compound 61 was synthesized following procedures similar to the
transformation from 43 to 45 (Method 13).

Synthesis of resin bound compound 62

Compound 61(150 mg, 0.46 mmol) was dissolved in 2 mL of anhyd DCM and
the solution was added to 178 mg of resin 60 with 0.2 mL of DIEA. The final
mixture was agitated for 12 h before the resin was washed with 20%
piperidine in DMF followed by wash with combination of MeOH, DCM and
T_HF. The loading level of the final resin was determined to be 0.4 mmol/g "
after cleavage with 75% TFA in DCM overnight. |
S\%NTHESlS OF RESIN BOUND COMPOUND 63b and 63c.

To preswelled resin 62 (75 mg) with anhyd THF was added 5 eq of 1,1'-
{azodicarboxyl)dipiperidine, 5 eq of 2-3-dichlorobenzylalcohol and 7 eq.of

tributylphosphine in 3 mL of THF under nitrogen. The final reaction mixture
was heated to 70 °C with agitation overnight. After washing with MeOH, DCM
and THF, the resin was cleaved 'with 75% TFA in DCM for 2 h, The residue
_after removal of the solvent was purified with a C-18 reverse phase column
eluted with 5:95% of MeCN in water to give desired products 63b and 63c.
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SYNTHESI S OF COVPOUND 27a To a solution of acid 25a (0.043 g, 0.067 mIUNE 2008
CH2CA 2 (1 nL) at room tenperature was added DVAP (0.025 ng, 0.20 mmol). and
EDCI (0.033 0.17 mml ). This mxture was stirred for 25 m nutes and
2- pr opaw&°3((’83926 nL, 37 X16 JI ;0GG WO 0 310 53 9 1 5 PERGWKHIHAGAS3 2. 6
mmol ) was then added. The resulting mxture was stirred for 16 hours. The
reacti on yagv Jw)fﬂrbbb"g@érﬁl?'ﬂ'(/nﬁlt:ﬁ-%a‘mwhﬁ? W, mes%esﬁghe or gani ¢
phase was renove and t he agueous s extracted W th et acetate
(3x). Thc{m;aht);lﬁlﬁa (BHgehi351 BHers); 2O63.20 ¢t dmyi 2. E342227(‘B->t,)m)b7521-e (1x),
dried ( g@&%_b ffgi,lterEd’ and concentr at ed. The resi due was purified by

r

flash chr hy to afford conpound 27a. '"H NVR (CD3CD): 6 8.4 (m 1 H),
488 (m HORPRIOR,0DL: 63: S7,17-7 258, ¥Ry, p.8916 95 e P 6 86 675 [ oty
1.1 (m i) AHRYNBAES ZH )08 S09ROY)R. 8318, 2 (2Ll 22802 B2< 18y Fi)he sizzed from 25a
follow n rocedures simlar to the transformation of 11 to 12 (Method 3).
1H NWR ( H.dn-27b: 6 6.12 (m 1 H), 8.01 (m | H, 7.80 (m 1 H, 7.62
(m 2H; 7.23 (m 2H); 7.01 (m 2H); 5.57 (s, 2H), 3.1-3.3 (m 2H); 2.74 (s,
3H; 2.14 (m 1 H, 1.54 (m 1 H); 1.46 (m 1 H. METHOD 9. 0 0 0 Ot HQ
OEt | OBt Sri OOH 16 28 METHOD 21 -
—& 0)
Z \\g ‘\‘}50
HN—( ;-< >—-O
64
SYNTHESIS OF COMPOUND 64

To pre-swelled resin 62 (75 mg) was added 100mg 5 micron 4 A molecular
sieves, 2 eq. of anhyd. copper acetate, and 5 eq of 1-naphthylboronic acid
followed by 2mL of anhyd. DCM. The reaction mixture was agitated at rt
overnight and the resin washed with THF. The above procedure was repeated
before the resin was washed with MeOH, DCM, THF, and cleaved with
75%TFA in DCM for 2 h. After removal of organic solvent, the residue was
purified with a C-18 reverse phase column eluted with 5-95% MeCN in water
to give 4 mg of desired product 64.

H NMR (CD30D): 8 8.1 (m, 1H); 7.85 (m, 1H); 7.6 (m, 1H); 7.5 (m, 2H), 7.37
(m; 1H); 7.23 (m, 2H); 6.95 (m, 2H); 6.86 (m, 1H); 4.07(m, 2H); 3.1-3.3 (m,
2H}; 2.23 (m, 1H); 1.55 (m, 2H); 1.16 (m, 3H).

METHOD 22
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SYNTHESI S OF 28 OH 29 OH 30 Conpound 28 was synthesized from 16 foll ow ng
procedures simlar to the transformation of 16 to 19 (Method 5). SYRTHEERES
OF 29 Conpound 28 was synt hesi zed followi ng a procedure simlar to the

t ransf owgBjslQ19f 7 to 8 (Method 2). CH RAL RESOLUTI O\I C oSRnReuUNd 29 was
resolved with a Chiral pak AS columm eluting with 40% r exanes (0.1 %
AcOH) at 70 mUmn. The first peak at vvas coll ected as enantlorrer 29a and the
second peak was col | ected as enantiongr ¥¥8b. SYNTHE I'"S CF ND 30 38 16
JUN 2006 WO 03+%§53915 PCTI Us§2/ 40453 gCO met hanol A f 29a (0 5 g)
was added 6 drQRs of sul fAiyphg aci the s PN was d for

After renoy f “net hano t hegresirdu s cpartiti@ngd |n a ure of
DCMvvateFﬂ e trer sTextract with DCM )andth conbi ned

organi c |layer dri ed ang’sol vent evapor at ed to ve O. 51 of product 30.
METHOD 10 0 OHI30 OH I :
OH &
N

19a 65 66 67 68

SYNTHESIS OF COMPOUND 65

Compound 65 was synthesized from 19 following procedures similar to

transformation from compound 8 to 11a (Method 3)

SYNTHESIS OF COMPOUND 66

Compound 66 was synthesized from 65 following a procedure similar to
transformation from compound 2 to 3 (Method 1) or 19a to 23 (Method 7).
SYNTHESIS OF COMPOUND 67 AND 68

Lawesson's reagent (250 mg, 0.62 mmol) was added to amide 66 (544 mg,

1.2 mmol) in toluene and the reaction was refluxed for an hour before another
0.5 equiv of Lawesson's reagent was added. The reaction was heated for one
more hour and the mixture was diluted with DCM, washed with a saturated
sodium bicarbonate(3x) and water(3x). The organic extract was dried over
sodium sulfate and concentrated. The crude material was purified via flash
chromatography eluting with a 0-2% 2N NHy/CH3;0H:CH.Cl; gradient
affording a 1:4 ratio of thioamide 67 to nitrile 68.

METHOD 23
JCN JCN
0 HN
AQ [s] HO O
AL
(0] O
4 ,(L,O
N N
SYNTHESIS OF COMPOUND 69

Compound 69 was synthesized from 68 following procedures similar to the
transformation of 7 to 10 (Method 2).
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31 0 32 D 0 SYNTHESI S OF COVPOUND 31 Conpound 31 was synthesi zed fr asJBSE 2006
followng a procedure simlar to the transformation of 6 to 7 (Method 2) or
19a to 23 (Method 7). SYNTHESIS OF COVWPOUND 32 To a sol ution of Conmpound 31
(0.08 gWVOP/BHINMS of net hanol was added 100 ng Li OH i n 1PGI/USRMHRSSer . The
suspension was stirred for 2h at it and the solution was partitioned in a

m Xt ur e ofy RENR $8DYOBY)EFI8 AB R Y, 8MEfmh d8H); 7TOR (RAYEPTS ﬁrﬁlym)-was extracted

with DCM and the conbi ned organic layer was dried and sol vent renoved to
gi ve 75 ng16f(me 2587 (shekdh (u2dD); BO7 (snBH); 22w hdul (muri ficati on.
SYNTHESI COVPOUND 33 39 16 JUNE 2006 W O 03/053915 PCT/ US02/ 40453
Conpound ‘was synthesized from32 follow ng procedures simlar to the
transformation from8 to 10 (Method 2). "H NMR (CD3CN D20, 2:1): 8 8.07-8.18
(m 5H, 728 (m 1 H, 760(m 1 H, 7.5(m 3H; 7.23 (m 2H); 7.01 (m
2H); 5.57 (m 2H), 3.97 (m 2H); MEJHOD24(m 2H); 2.2 (m 1H); 1.5 (m 2H);
1.1 (m 3H). SYNTHERLS OF COVPOUND 34 ound 34 was synthesized from 32

2 8 Y 9 (Method 2)

following a procegupe’simlar to the Atpansformation fro
and then 9 to §2 \ethod 3). 1H NNR%C’D) of 34: 6 8.3 \X5Nm 3H),
0 HO

8.05—8.15(m_\( .85-7.ﬂ(m_3<° B

0 0 0

N N N

67 70 )
SYNTHESIS OF COMPQOUND 70
A 50% aq. chloroacetaldehyde solution (0.100 mL, 0.79 mmol) and potassium

bicarbonate (80 mg, 0.8 mmol) was added to thioamide 67 (74 mg, 0.16
mmol) in tetrahydrofuran. The solution was stirred ovemight at room
temperature. The reaction was concentrated and the residue was partitioned
between DCM and water. The organic extracts were washed with water (3x),
dried over sodium sulfate and concentrated. The crude material was dissolved
in DCM (2 mL) with diisopropylethylamine (0.056 mL, 0.032 mL) and the
solution was cooled to 0 °C before trifluoroacetic anhydride (0.040 mL, 0.03
mmol} was added. The reaction was stirred at room temperature for 1.5 hr
before it was concentrated. The residue was dissolved in DCM, washed with a
saturated bica’rbonate(3x), and water (3x). The organic extracts were dried
ovér sodium sulfate and concentrated. The crude material was purified via
flash chromatography eluted with 0-3% 2N NH3 in CH30H/CH.CI; gradient to
afford 70.

SYNTHESI|S OF COMPOUND 71

Compound 71 was synthesized following procedures similar to the
transformation of 7 to 10 (Method 2).

'H NMR (CD30D): & 8.45 (m, 1H); 8.10 (m, 2 H); 8.08 (m, 1H}); 7.97 (m, 1H)
7.58 (m, 1H);.7.36 (rh, 1H); 7.14 (m, 2H); 7.01 (m, 2H); 5.80 (s, 2H); 3.3-3.5
(m, ); 2.95 (s, 3H); 2.25 (m, 1H); 1.83 (m, 1H); 1.77 (m, 1H).
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1H, 7.62-7.76 (m 3H); 7.26 (m 2H); 7.10 (m 2H); 5.8 (s, 2H), 3.1-3.3 (m
2H); 2.14 (m 1 H, 1.54 (m 1 H; 1.46 (m 1 H. METHOD 11 0 a 35 QU3 29(%
SYNTHESI S OF COMPOUND 37 NH A solution of 11.5 g of 35 (7.4 mol), 36 (1 eq)
and Dl i I hyia mne (1.5 eq) in 200 nL Acetonitrj refluxed for
3 h. Af f‘g?"?@%%ﬁ ng all the sol “ent, the solid (37, 22*’%?’”&@4"6??%(1 for next
step without purification. SYNTHESIS OF COMPOUND 38 A solution of conpound
37(22 g) and 300 mL of 20% hydrazi ne nonohydrate in methanol was refl uxed
for 20 minutes. After renoval of thMEOiOBRE, the solid was partitioned
between 1 N NaOH and DCM The aq | ayer was N_gxtract ed with DCM (x3) before
the combined organich gyers were dried a d\. evaporated to gi ve-Q. 59 crude
product. The hydroxytam ne was mi xed wi BNO g of .\\LN’

2, 4-di et hoxybeuzgl hyde, 10 g of s cetate in 208N Of acetic acid.
After the m xture‘:was fluxed for 2 R, e precipit&POes&okmed upon
cooling of the reactidy: Aft erArenoval of e sol , the a ent was 40 16
JUNE 2006 WD 03/ 053915 PCTI US02/ 40453 di s '

phase was washed with water. After °
2 <
. ] 9
N N N
69 72 73
SYNTHES!S OF COMPOUND 72

Hydroxylamine hydrochioride (186 mg, 2.7 mmol) and diisopropylethylamine
(0.47 mL, 2.7 mmol) were combined in ethanol and agitated for 30 minutes
before compound 69 (105 mg, 0.25 mmole) was added to the solution. The
reaction was irradiated in a microwave for five minutes at 100 °C follom)ed by
addition of 10 eq of both hydroxylamine hydrochloride and
diisoprohy!ethylamine. The reaction was irradiated with a microwave for five
additional minutes at 100 °C before the reaction was concentrated. The
residue was dissolved in DCM and washed with a saturated aqueous solution
of sodium bicarbonate (3x) and water (3x). The organic extracts were dried
over sodium suifate and concentrated to afford 113 mg of crude material.
Pyridinium-p-toluenesulfonate (63 mg, 0.25 mmot) and triethylorthoformate (1
mL, 6.0 mmol) were added to the above crude material in ethanol followed by
irradiation in a microwave for 5 minutes at 100 °C. The reaction was
concentrated and the resulting oil was dissotved in DCM, washed with a sat
sodium bicarbonate (3x) and wate-r (3x). The organic extracts were dried over
sodium sulfate and concentrated. The crude material was chromatographed
with a silica gel column eluted with a 0-3% 2N NHs in CHyOH/CH,Cl; gradient
to afford 72. |

SYNTHESIS OF COMPOUND 73

Compound 73 was synthesized from 72 following procedures similar to the
transformation of 7 to 10 (Method 2)-




renmoval of solvent, the solid was recrystalized from MeOH to give 1116gUNE 268
as a white solid. SYNTHESIS OF COMWPOUND 39 To a solution of conpound 38 (11
g. 36 mol) in 200 nL acetic acid was added sodi um cyanoborohydride (4 eq).
The rea™MPOWSH s stirred for 30 min, and after renoval BETENAMHSs, the
solid was partitioned between sat urat ed sodi um car bonat e/ DCM and the aqueous

layer was'eNMRQOBLODY): B 90BAY, 3>H) 8. 4‘5% enﬂbgq@qnpr;gﬁg}l;cgi ey pywas dried and

evaporated. The residue was ¢ romatai_g 4 hed with a silica gel coI um usi ng
gi

et hyl acet7aa5e(nnr2ht)a>?a%(ras2thﬁﬁ(h(ﬁ v& 5406 )g2.8Mm(sr 3k 225knct 39. METHOD
12 0 HO 4 S OUND 41 OH 43 44 Co d 41
iR an RS i e transforn

synt hesi z procedure simlar to the transformation from
2 to 3 (Method 1). SYNTHESI S OF COVPOUND 42 Conpound 42 was synt hesi zed from

41 followi ng procedures simlar to the transformation from16 to 19 (Method

5). SYNTHESI'S OF COVPOUND 43 ConpMiiHaB 26s synt hesi zed from 42 following a

procedure simlar to the transf\ormatlonfrom7 8 (Method 2 CHIRAL

RESCOLUTI ON OF 43 Conpound 43 \g esol ved with a\l\\ﬁr ocedure s} I,,ar to the
resol ution of , \
0 o o uo o
A T.—fty| Trltyi
o

0 0o

? xb rbfb

192

SYNTHESIS OF COMPOUND 74

Compound 74 was synthesized from 19a following procedures similar to the
transformation from 6b to 9 (Method 2).

SYNTHESIS OF COMPOUND 75

Compdund 75 was synthesized from 74 following procedures similar to the

o lro

transformation from 9 to 11a (Method 3).

SYNTHESIS OF COMPOUND 76

Amide 75 (10 mg) was dissolved in 1 mL of N,N-dimethylforamide-dimethyl
acetal and irradiated with a microwave at 100 °C for 5 minutes. After the

solution was concentrated, the residue was dissolved in glacial acetic acid
before hydrazine monohydrate was added. The reaction was irradiated again
with a microwave for 100 °C for 5 minutes and the solution was concentrated.
The final product mixture was purified via reverse phase HPL.C eluting with a
0-95% CH3CN/H,O gradient to give compound 76.

"H NMR (CD30D): & 8.35 (m, 1H); 8.7-8.17 (m, 4 H); 7.91 (m, 1H); 7.10 (m,
2H); 6.98 (m, 2H); 5.76 (s, 2H); 3.3-3.5 (m, ); 2.95 (s, 3H); 2.08 (m, 1H); 1.68
(m, 2H).

METHOD 27
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conpound 29. The first peak at was collected as enanti omer 43a and t hefUNE 2006
second peak was collected as enantioner 43b. SYNTHESI S OF COVPOUND 44
Conpoun ynt hesi zed from 43a foll owi ng a procedu L lar. to the
transfoﬂ”nét%?’ﬁ%ﬁﬁom 29 to 30 (Method 9). 0O F YF Y -F E’%@éﬁ’k’i—ﬁa JUNE
2006 WO 031053915 0 9, n:l-0" HO OH 61 METHOD 13 B 43 45 SYNTHESI S OF
COVPOUND 45 46\ PCT/ US02140453 47 To a cool ed solution of conmpound 43 (5.5 g,

20.5 nmmol ), P (I nmol di i soprepylethylagine (2.0 eq)oin 40 hyd. DCM
at 0C was ad&chcetyl |l oride. Ahe starti mat eri al _'Llsappeare 1 /n 30 mn
and the reagfM™Nons/m xtare Nuds wasAey | W HB. ALE( pegoveK o
sol vent, tOn res P was\ di ss\(l)\ﬁv di %L o anhy&’. DCI @ Bwed y
addi tion oiﬁoxal yl chloride (3 -7/\ HO
77 "8 79
SYNTHESIS OF COMPOUND 77

Compound 77 was synthesized from 28 following a procedure similar to
transformation from compound 2 to 3 (Method 1) or 19 to 23 (Method 7).
SYNTHESIS OF COMPOUND 78 '

Sodium borohydride (48 mg, 1.3 mmol) was added to a solution of 77 {60 mg,
0.13 mmol) in methanol under reflux. Additional amount of sodium

borohydride was added until the starting material is completely consumed.
After the reaction was concentrated, the residue was partitioned between
DCM and water. The aqueous solution was extracted with DCM (3x) and the
combined organic layers were washed with a sat. solution of NaHCO; (3x),
H,0 (3x), dried over sodium sulfate. After removal of solvent, the crude
material was purified via flash chromatography eluted with ethyt acetate/
hexane to afford 78.

SYNTHESIS OF COMPOUND 79

Compound 78 was treated with 30% trifluoroacetic acid in DCM (1-2 mL) for
2.5 h followed by removal of solvent. The residue was treated with 2N NH; in

methanol followed by removal of solvent. The residue was used for the
synthesis of compound 79 following procedures similar to the tfansformation
of 8 to10 (Method 2). .

'H NMR (CD3OD) of 79: § 8.35 (m, 1H); 8.13 (m, 1 H); 8.01 (m, 1H); 7.96 (s,
1H); 7.84 (m, 1H); 7.21 (m, 2H); 7.05 (m, 2H); 5.76 (s, 2H); 3.2-3.3 (m, ); 2.93
(m, 5H); 1.54 (m, 1H); 1.29 (m, 1H); 0.96 (m, 1H).

METHOD 28
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eq) and 2 drops of DVMF. The reaction was kept overni ght under rt andiec RONE200E
evaporated to give a crude product 45 as an oil, which was used for next
step without further purification. SYNTHESIS OF COMPOUND 47 After evapor ati ng
sol vent WP 8HIPRE DCM sol ution of 45 three tines, the cruBET/USEIH#4Eh| ori de was
di ssolved in 20 nL of DCM foll owed by addition of ab5n DCIVIsoI ution of
conpound 39 with 2 eq of diisopropylethylamne. After the | uti on was
stirred overnight at rt, the sojvent was evagorated to gi ve0 he crude _
product 46. Aftger the crude prduct was tre@fed with 7N a_ Qnia in nethanol
for 30 min, phesolvent was eLh@ved 8

03/ 1153915 PCT/ USU2/PH40453 Conpogp

following a procedure simlar to the transformation from9 to 11 (Method 3).
SYNTHESI S OF COWPOUND 49 Conffound 49 was s¥nt hesi zed from conpo#nd 48

foll owi ng procedures simlar to the transformation from11l to 11 a (Method

3) . METHEAYNPHESIS OF COMPOUND 80 AND 81

To a 2 mL solution of 0.264 g (1 mmol) of 29 was added N-chlorosuccinate

(1.1 eq) and the solution was stirred for 2 h. After removal of solvent, the
product mixture was purified via a C-18 reverse phase column eluted with 5 —
95% acetonitrile in water get pure 0.20 g of 80 and 0.05 g of 81.

SYNTHESIS OF COMPOUND 82

Compound 82 was synthesized from 81 following a procedure similar to
transformation from 29 to 30 (Method 9) and 30 to 33 (Method 10).

'HNMR (CDCl): 5 8.10 (m, 1 H); 7.85 (m, 1H); 7.70 (m, 1H); 7.54 (m, 1H);
7.26 (m, 2H); 6.98 (m, 1H); 6.71 (m, 1H); 5.41 (s, 2H); 4.1 (m, 2H); 3.14 (m,
2H), 2.73 (s, 3H); 2.23 (m, 1H); 1.65 (m, 1H); 1.56 (m, 1H); 1.16 (m, 3H).

METHOD 29

\\\ \\g \\k
HO —"'" HO ()

SYNTHESIS OF COMPOUND 83 AND 84

Compounds 83 and 84 were synthesized from 29 following procedures simitar
to transformation of 29 to 80 and 81 (Method 28).

SYNTHESIS OF COMPOUND 85

Compound 85 was synthesized from 84 following a procedure similar to
transformation from 29 to 30 (Method 9) and from 30 to 33 (Method 10).

'H NMR (CD;0D): § 8.41 (m, 1 H); 8.06-8.22 (m, 3H); 7.94 (m, 1HY); 7.54 (m,
1H); 7.26 (m, 2H); 5.88 (s, 2H), 4.07 (m, 2H); 2.98-3.25 (m, 2H); 2.87 (s, 3H);
2.23 (m, 1H); 1.54 (m, 2H); 1.16 (m, 3H).
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OH 30 50a 51b SYNTHESI S OF COVPOUND 50a Conpound 50a was synt hesi zedi16 JUNE 2006
follow ng a procedure simlar to the transformation from 30 to 31 (Method
10). E@ COMPOUND 51 b Conpound 50a (98 ng, 2 was di ssolved in
Me OH an% f5%yF ami ne  hydrochl oride (440 ng, 6.3 mmol) Pg SBEEL. 76 niL,
11.8 nmmol ) were added. The reaction m xture was stirred at rt for 2 h. AcCOH
(680 L,11.8 nmol) was added and the reaction m xture was concentrated to
dryness. The crude product was purified via silica gel chromatography using
95:5 CH2CI 2: MeOH as the nobil e phidethad3@i ve 12 mg of 51b. 1H NVR (300 MHz,
CDCI3): S 7.90 (m 1H) 7.80 (m 1H), 7.63 (s, 1 H), 7.58- 7.50 (m 1 H),
7.46-7.43 (m 1 H), 89 (m 2H), 6.64 (m 2H), 5.28 (s, 2H2,’J 373370(m
2H), 2.98 (s, 2H), 192(m1,1251121(m2|—|) 0.81 43 16 JUNE
2006 WO 113}(5p53915JPCT/ uso2/ 40

?53 HCD 16 51 52 SYNT SOCF COVPOUND 52
Cl OH 53 54 B HO o]
2 N o~
0 f N ’ ~N
N
86 ¢l 87 [NJ
|
SYNTHESIS OF COMPOUND 86
Compound 86 was synthesized following a procedure similar to the
transformation of 62 to 63a (Method 20).
SYNTHESIS OF COMPOUND 87

A mixture of resin 86 (0.070 g, ~ 0.7 mmol/g) and 1-methy! piperazine (0.5

mL) in toluene (1 mL) was agitated at 80 °C for 68 hours. The liquid was
drained, and the resin was washed with an alternating cycle of CH.Cl, (3x),
THF (3x), and MeOH (3x). The resin was dried under vacuum for 10 minutes.
The cartridge was charged with 75% TFA/CH.Cl; and agitated at room
temperature for 24 hours. The liquid was collected, and the resulting black
resin was washed with CHxCl; (3x). The solvent was removed, and the
residue was purified by reverse phase HPLC to provide 87.

*H NMR (CD30OD): § 7.92-7.90 (m, 1H), 7.75-7.73 (m, 1H), 7.63-7.58 {m,1H),
7.37-7.34 (m, 2H), 7.21-7.19 (m, 2H), 6.99-6.97 (m, 2H), 5.48 (s, 2H), 4.00-
3.98 (m, 6H), 3.29-3.27 (m, 4H), 3.22-3.18 (m,1H), 3.04-3.00 (m,1H), 2.86 (s,
3H), 2.28—2.23 {m, 1H), 1.55-1.53 (m, 2H), 1.17-1.13 (m, 3H).

METHOD 31
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To a m xture of compound 51 (0.5 gram) in 30 nL of nethanol was added
sulfuric acid (1.5 eq) and the mixture was refluxed for 6 h. After r dfrbml 2096
t he solvent, the residue was dissolved in DCM and the sol ution was washed

W t h Satw@ﬂ?l‘k@]@' carbonate. The organic |ayer was dri e%?ﬁ%ﬁg%ﬁ%n% cation

evapor at e 0 give 0.5 g of product 52, which was used
for next step. SYNTHESIS OF COMPOUND 53 To a solution of conmpound 52 (0.5
gram in SYNAHBSISOEGOMPOENDa8Bled sodi um borohydride (2 eq), and the

m xture s stirred overnight. Afte renoval of  sol vent t he residue was
partitio Bmﬁ?‘ﬁﬂél\/gﬁ afeffhféomaﬂée@h%w'ﬂﬁy%rPrQﬁ%d‘é’f?t ?'ﬁ‘d?éé‘?é%? and the

conbi ned f 2 sol vent evaporated to give conpound 53
(0.45 %ﬁ%@h\ﬁ\g{é&yuged@gtm h&ﬂj Ltep wi t hout purification. '"H NVR (CDCI3) S

7.96 (d $YN)THES$10FCCOMHG)UNIDm (m 1 H) 7.41 (m 1 H; 7.21 (s, 1 H;
5.13 (s, 2H); 1.06 Q . 44 16 JUNE 2006 WO 03/ 053915
PCT/ US02/ Aonwrs @@mlm@mﬁh Eswawr@dlgtﬂdumaommﬂwamﬁtﬁmm 53 (0.5
gran) in t hi and t he
ni xt ur e V\,é’s St ﬁué%‘g}f or eﬁ%r\ﬁ%igggﬁgq%%?fgp% Bf’né%ﬁ’ gr{F\('erfﬁg%Pﬁ%i due was
part|t|onHGJLmdqs;Ubi@@qhg\@}@juctEbe aqueous | ayer was extracted(3x) and the
combi ned grgani c_ | ayer was dried solvent evaporated to give conmpound 54
(0.55 g) ﬁﬁ&:ﬁﬂﬁﬁﬁéﬁ&ﬁﬂﬁi@%ﬂ@t&g tep wthout purification. METHOD 17 49 55

Compound 90 was prepared from 89 following a procedure similar to the

transformation from 55 to 56 (Method 17).

'H NMR (CD;0D): § 8.06-8.03 (m, 1H), 7.95-7.93 (m, 1H), 7.83-7.80 (m, 1H),

7.57-7.53 (m, 1H), 7.40-7.38 (m, 1H), 7.23-7.19 (m, 1H), 7.09-7.02 (m, 2H),

5.63 (s, 2H), 3.82-3.78 (m, 4H), 3.63 (s, 3H), 3.22-3.18 (m, 1H), 3.06-3.02 (m,

1H), 2.31-2.05 (m, 5H), 1.58-1.52 (m, 2H).

Method 32

(o)

5 peonsof sol s 9

SYNTHESIS OF COMPOUND 93

To.a 250 mL round bottom flask containing aniline (1.8 mL, 20 mmbl) was
added concentrated HCI (5 mL) followed by chloranil (4.9g 20mmol) and n-

BuOH. The mixture was heated to reflux and stirred vigorously at which time
a solution of pentenal (2.4 mL, 24.5 mmol) in n-BuOH (2 mlL) was added
slowly over a 45 minute period. After the addition was complete, the mixture
was refluxed for another 20 minutes and then cooled to room temperature.
The mixture was diluted with ethyl acetate, and the organic layer was
separated which was discarded. The aqueous phase was basicified with a
saturated solution of Na,CO, and extracted with ethyl acetate (3x). The
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SYNTHESI S OF COMPOUND 55 To a 1 nL DVF solution of 20 ng of 49 (0.036mmol), 9
my of 54 as a HCl salt (0.035 mol) and 2 ng of tetrabutyl anmoni um BJYNEE006
was added with 200 ng of potassium carbonate and the m xture was stirred

overnig renoval of DM, the residue was chronma hed to give 23
mg of p&i‘&ﬁ@{&g{s‘. SYNTHESI S OF COVPOUND 56 To a sol utiohgﬂpg@éﬁ%aund 55 in 1
nm. of DCM was added 5 eq of triethylsilane and I nL TFA. The sol ution was

| et st andollected drganid layers veare\drieid NS, tfittdred] landr aicentrateals The

chr omat ogr aphed with C. 30.reverse phase HPLC el uted w 5 - 95%
acetonitr rP‘é’“iorﬁ"V\%stBPr?ﬁ%p éYOESﬁlShrﬁﬂ‘Q}PQ@@?e‘Y to H'Vﬁl\ﬁﬁn?m\&é.- 8 8.08 %m 1 H;

H)
7.95 : 55 1H: 7.4(s, 1H: 7.0-7.2 3H)
5.6(5,(m2, , H_ﬁg@ﬁfﬂoﬂlP@Nlj m(ml H);H)z.l 5(m(S 1 H)H? 1.55(m 1%; K
1.45(m ITc;sclutih of 93((B1927H5.9 MFbIPIn Me@d (18 MUNENE10H YEnD3Wa53915

Cynt hosi AeRcrINSaHgtes) Heetu (@300 taloved HROron Pardebihiod 6n 1 40 t o 56
o5 (m vl "THETecbittas Svalied Bna'aggh win deddRy KShar fied 7y 1 1
3. 0- 3. 25 dodledtd) 0 °2. 3 ¢dvoxylamine-O-sulfonic acid (2.0 g, 17.7 mmol) was added

and the resulting mixture was stirred at 0 °C for 15 minutes and at room

temperature for 5 hours. The mixture was basicified with a saturated Na,CO;

solution and diluted with CH,Cl,. The organic layer was removed, and the

aqueous layer was extracted with CH2Clz (4x). The combined organic layers

were dried (NazSO,), filtered, and concentrated. The residue was purified by

flash chromatography to give compound 94.

SYNTHESIS OF COMPOUND 95

Compound 95 was synthesized from .94 following a procedure similar to the

transformation of 53 to 54 (Method 16).

SYNTHESIS OF COMPOUND 96

Compound 96 was synthesized from 95 following a procedure similar to the .

transformation of 47 to 57 (Method 18).

'H NMR (CDsOD): 6 8.10 (m, 1H), 8.03 (m, 1H), 7.79 (m, 1H), 7.67 (s, 1H),

7.63 (m, 1H), 7.12 (m, 1H), 7.05 {m, 1H), 6.98 (m, 1H), 5.63 (s, 2H), 3.57 (s,

3H), 3.0-3.2 (m, 2H), 3.0 (m, 2H), 2.26 (m, 1H); 1.52 (m, 2H); 1.35 (m, 3H).

METHOD 33
-0 Lt N
o~
>0
A oN
O/‘ o]
0 I
i OH N \N
Nf
29s 97 98

SYNTHESIS OF COMPOUND 97

57



2H); 1.55 (m 2H); 1.05-1.2 (m 4H). METHOD 19 58 59 60 SYNTHESI S OheéRESE BodBO
The m xture of 8.3 grampre-swelled resin 58 (0.91 mol/g) and 1.1 eq of 59
as a HO salt in 20 nL of 10:20:70 solvent m xture of HOAc: MeCH THF was

agi t at eWORBHMIIFht . After the resin was washed with MeORCTICEREMFIDCM it

was preswelled in 20 mL anhyd. DCM After the m xture was cooled down to 0OC,

15 equi vatsipo@id B3RS a9Athe3id ﬁémdzs’aﬂidnb%geémeagréé YiRiar ww Al ter

the reaction was agitated overnight, the resin was washed with THE and

DCM and drarﬁanmat@a@ié&t@ﬂmethgd 13) eod 4AVETIE@Methods18)s JUNE 2006 V\D
113/ 0539159l dPcEMBotiIND §3¢ 63P 61 cl  63* PCT/ US02/ 40453

Compound 98 was synthesized from 97 following procedures similar to the
transformation of 50 to 56 (Method 17).

'H NMR (CD3OD): & 9.48 (s, 1H); 9.07 (m, 1H); 8.80 (m, 1H); 8.30 (s, 1H),
8.21 (m, 2H), 7.98 (m, 1H), 7.87 (s, 1H), 7.73 (m, 1H), 7.22 (m, 2H), 7.04 (m,
2H), 5.70 (s, 2H), 4.04 (m, 2H), 2.95-3.22 (m, 2H), 2.24 {m, 1H), 1.51 (m, 2H),

1.12 (m, 3H).
METHOD 34
1 o
VY
HO N b N L0
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100 101

zgl \;—\
— Q
o

27 N

SYNTHESIS OF COMPOQUND 99

Compound 99 was synthesized from 30 following procedures similar to the
transformation from 30 to 32 (Method 10).

SYNTHESIS OF COMPOUND 100

Compound 99 (0.07 g, 0.17 mmol), (L)- serine methyl ester (26 mg, 0.17
mrr%ol). and N-methyl morpholine (51 mg, 0.5 mmol) were dissolved in DMF.
After addition of EDCI (48 mg, 0.25 mmol), the reaction mixture was stirred
overmight at rt. The reaction mixture was diluted with EtOAc, washed with
water, and concentrated. The crude product was purified via silica gel

chromatography using a 2:1 EtOAc: Hexanes mobile phase to give 58 mg of
compound 100.

SYNTHESIS OF COMPOUND 101

Compound 101 was synthesized from 100 following a procedure similar to the

transformation of 50a to compound 51b (Method 15).
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o0 HN-o Si 60 SYNTHESI S OF COMPOUND 61 Conpound 61 was synthesized f olélJowERgos
procedures simlar to the transformation from43 to 45 (Method 13).

Synt hesj Lgsin bound compound 62 Conpound 61(150 ng, 0.46 nmmol ) vvas

di ssol vg@)&ﬁ" S8 of anhyd DOM and the sol ution was add&F/¥¥240463ny resin
60 with 0 2 mL of DI EA. The final mxture was agitated for 12 h before t he
resin was HAEMR(308i MHz200:0f1)pa 8iaH (me, 1 H), DMB (ol 1HWE 7 oimyEsh 7vB7 h

ot or m i 2505 18,0 Ak B35 (. 26, EB45000 A [y BeR. 7 (7, 860 over ni gt

SYNTHESI .= Y gmpﬂ\l . r r n 62 (75 ng)
Wi th anh?dfi&@?%g éddg? 5 eq O'Qiﬁi’&-'%ﬂ’zdg?éar gg@yf%g’itr! gieil'ilg'ﬁﬁe 5 eq of
2- 3-di chl{ov,@bhnzyl al cohol and 7 eq.of tributylphosphine in 3 nL of THF under

nitrogen. The final reaction mxture was heated to 70 C wth agitation
overnight. After washing with MeOH, DCM and THE, the resin was cleaved with

/5% TFA in DCM for 2 h. The resi guer rem)val of the solvent was
purified with a G 18 reverse pha HeD & eluted with 5-95% of MeCN in water

to give desixelrproducts 63b and 63c. 47 16 JUNE 2006 WD 031053915
PCT/U802/4 1H NVR (CD30R), for 63b: 8 7. 6743(m 4H); B14-7.17 (m
38

2H): 6.86- 6 (m 2H) 03 (2H, §) 3. BLNBH, s); 5296 FQ2H m:
2.23-2.27 (D H, n_”)Al A_Q
7«

Bn
102 103a 103 104

SYNTHESIS OF COMPOUND 103
Compound 103 was synthesized from compound 102 following procedures

similar to the transformation from 16 to 19 (Method 5).

SYNTHESIS OF COMPOUND 104

Compound 104 was synthesized from 103 following procedures similar to the
transformation from 6 to 10 (Method 2).

‘H" NMR (CDZCN): § 7.41-7.61 (m, 5H), 7.25 (m, 1H), 6.92 (m, 3H), 5.17 (s,
2H), 3.67 (s, 3H), 3.08-3.33 (m, 2H), 2.35 (m, 1H), 1.64 (m, 1H); 1.56 (m, 1H).

METHOD 36
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1.54 (2H, n). 1H NWR (CD30D) for 63c: 8 7.17-7.23 (m 4H); 6.89-6. 936 (WNE 204p;
665667 (mIH) 3.87 (s, 2H); 3.54 (3H, s); 2.86-3.12 (2H, m 2.18-2.22
(1H, m; 9 (2H, nm. METHOD 21 62 SYNTHESIS OF COVPOUND 64 64 To
pre- swel\’f%ﬁs’“fsééll‘n 62 (75 ngy) was added 100ng 5 micron 4 PCHESBEMHAr si eves,
2 eqg. of anhyd. copper acetate, and 5 eq of 1-naphthylboronic acid followed
by 2nL of anhyd. DCM The reaction mxture was agitated g rt overnight and
the resin washed with THF. The above procedure was repegt&d before the resin
was washed Wlth OH, DCM THl 6 and cleaged with 759 \ for 2 h.

After re ‘al of Bk gani ¢ sol vd Y8ue wasp purigie th a C18
reverse p um1 etut ed

wet-er 7(0 gi \oendt ng of desired
pr oduct 1H KiViRog CD30D) : {85 (m 1H); 7.%%(m 1 H); 7.5

8.1 (m

(m 2H); 7.37 (mlH; 6 m 2H) ;7. 95 (M%2H); 6.86 (m H); 4.07(m
2H); 3.1-8s3 (Myos 2H); 2.23 o 1 H): 15503(m 2H) 1. 3% (m . METHOD 22
48 16 JUNE 2006 WD 03/ 053915 OH 193 OH 65 D /
| E
/ /
o] Q
*0 o
ﬁ@ LD LD
ON-_ F ° 0 N— HONH QO NH
[0}
/ / 7/

112 m 110
SYNTHESIS OF COMPOUND 107

To a solution of methyl 2-(bromomethyl)acrylate 105 (2.0 mL, 16.6 mmol) and
m-nitrophenylboronic acid 106 (3.0 g, 17.9 mmol) in toluene (150 mL) was
added Pd(dppf)Cl2¢CHClI;3 (0.978 g, 1.34 mmol) and aqueous 3N K.CO; (16
mL). The mixture was heated to reflux and stirred for 1 hour. The solution
was cooled to room temperature and diluted with 1N NaOH (1 50 mL) and

EtOAc (1 50 mL). The aqueous layer was removed, and the organic phase
was washed with 1N NaOH (2x). The organic phase was dried (Na,CO3),
filtered, and concentrated. The mixture was purified by flash chromatography
to furnish compound 107 (0.880 g).

SYNTHESIS OF COMPOUND 108 ‘
Compound 108 was synthesized from 107 following a procedure similar to the
transformation of 4 to 5 (Method 1).

SYNTHESIS OF COMPOUND 109

A mixture of Compound 108 (0.450 g, 1.34 mmol) and 10% Pd/C (0.120 g) in
MeOH was stirred at room temperature under an atmosphere of H, for 1.5

hours. The mixture was filtered through a pad of silica and concentrated to
give the aniline, which was used for next step without purification.

To a solution of crude aniline (prepared above) and pyridine (0.230 mL,
2.84mmol) in CHz-Clz (20 mL) was added p-methoxyphenyl sulfonyichloride
(0.284 g, 1.37 mmol). The mixture was stirred for 2 hours and then

60



66 67 PCT/US02/ 40453 O 68 SYNTHESI S OF COVPOUND 65 Conpound 65 wad6 JUNE 2006
synt hesi zed from 19 follow ng procedures simlar to transformation from
conmpoun 1 a (Method 3) SYNTHESI S OF COVPOUND 66 was

synt hesgvz(z?i}"%f’%]rﬁ 65 followi ng a procedure simlar to t%@ﬁ%ﬁ%ﬁ%ﬁon from
conmpound 2 to 3 (Method 1) or 19a to 23 (Method 7). SYNTHESIS OF COVPOUND 67
AND 68 Lakentated. Hifpit Was purifigd by flash ehinmalggephyde®rovideni de 66 (544 ny,
1.2 mol )i tion was refluxed for an hour before another
0.5 equi vc%ﬁpé@mﬁgg%lg@qr@ra%e@tg?ﬁas added. The reaction was heated for one
mor e hour S¥NTHESISIOK OOMPEAINDI11Yt ed with DCM washed with a saturated

sodi um bi car bonat e( and teri3x) The organi c extract was dried over

sodi um sul @ arselion yng 109 (GrAd7 g5 ORI memobkand KefeQs i35 ged via f1ash

h t ' ' - 20 . CHD ; tfordi
T rat i -8B HimBl)h DYEF (8o ke SBual eEIehel AT 0% il efhe & Covpcind
69 69 Comgadtioh 6as\stirred Yot hédiouesluhdemmiG8gém| dquanchgd withddDjreeel similar to the

transformation of 7 to 10 (Method 2).
diluted with EtOAc. The organic layer was separated, and the aqueous phase

was extracted with EtOAc (3x). The combined organics were washed with

H20 (2x), dried (Na>S0,), filtered, and concentrated to provide compound 111

(0.141 mg).

SYNTHESIS OF COMPOUND 112

Compound 112 was synthesized from 111 following procedures similar to the

transformation of 7 to 10 (Method 2).

'H NMR (CDCl3): § 7.50 (m, 2H), 7.14-7.17 (m, 3H), 6.92 (m, 2H), 6.57 (m,

1H), 3.86 (s, 3H), 3.73 (m, 1H), 3.70 (é, 3H), 3.10 (s, 3H), 3.01-2.97 (m, 1H),

1.71-1.59 (m, 2H), 1.27-1.24 (m, 1H).

SYNTHESIS OF COMPOUND 110 . _
| Compound 110 was synthesized from 109 following procedures similar to the

transformation of 7 to 10 (Method 2). |

'H NMR (CDCl,) of 110: § 7.67 (m, 2H), 7.09-6.97 (m, 3H), 6.88 (m, 2H), 6.72

(m, 1H), 3.81 (s, 3H), 3.62 (s, 3H), 3.34 (m, 1H), 3.02 (m, 1H), 2.41-2.37 (m,

1H), 1.65-1.62 (m, 1H), 1.55-1.52 (m, 1H).

METHOD 37

o] NO, 0

113 114 115
SYNTHESIS OF COMPOUND 113
Compound 113 was synthesized from 114 following procedures similar to the
transformation of 107 to 110 (Method 36).
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16 JUNE 2006 WD 03/05391i PCT/ US02/ 40453 'H NVR (CD3CD): 88.45 (m 1H)sung 2066

(m 3 H; 797(m 1H) 7.3 (m 2H); 7.15 (m 2H); 5.87 (s, 2H); 3.09 (s,
307&@ 2.25 (m IH: 1.6 (m 2H. METHOD 24 -OHN HON v i 'N

70 71 SYKRE %T“%"U: COMPOUND 70 A 50% aq. chl or oacet al dehV6& S8 #5bn (0. 100

m., 0.79 rrrml) and potassi um bicarbonate (80 ng, 0.8 mml) was added to

t hi oam de T NMRAGROm); 3 7.6547083 (mn2Ht 7. aWdi)&)(mr&h'l) 6T9|b'6§4| (m,i 44h), was stirred

Cucr oL 90! otk 88T R BB u  Se P S Ea BE R QO 0 es O°

wi th wat ep A3, 1HHRI S gy)qfn ml #'UBSPbS%FrE@Dd concentrated. The crude

material was dissolved in di'i sopropyl et hyl am ne (0.056 ni,
0. 032 nl) SYINTHERSIS @EIG@MHOUHD t5| ed to O C before trifluoroacetic

hydri d 0. 040 Th t ti d at
enver at ucommund 5 vas gunfpazhd tiia %S&ﬁ&m.papa@%%vh%%%@saw@;i di ssol ved
i n DCM V\%hgﬁlﬂﬂa{@] Bfﬂ?ﬂdﬂ? G{ﬂ/leﬁh nate(3x), and water (3x). The organic

extracts were over sodi um su and concentrated. The crude materi al

was purifi Idd\JMRa(CD;;DB)th'MSGMQC(m é&ﬂ)y?tﬂ(lﬂdﬁ (m @H)Q?@%EZBBM‘B4HI)I
CH3OH CH2Cl 2 _gradl ent to OF COVPOUND
4.09-4.04 (m, 2H), 3.87 (s 3H) 323-320 (m 1H) 3.13-3.10 (m, 1H) 312(s

3H), 2.32-2.28 (m, 1H), 1.57-1.54 (m, 2H), 1.14 (m, 3H).

METHOD 38
EtO E‘O\; Eto\'=
Yo A AT B, AT TN
ol Voo oH " o Y
OoH NH
oH F HO F
29 116 117

SYNTHESIS OF COMPOUND 116
To a TFA solution of 219 mg (1.09 mmol) compound 29 was added 2 eq of

‘Selectfluor and the solution was stirred ovemight. After evaporation of
solvent, the reéidue was chromatograplhed on é C-18 reverse phase column .
to give 24 mg of compound 116.

SYNTHESIS OF COMPOUND 117

Compound 117 was synthesized from 116 following procedures similar to the
transformation of 29 to 30 (Method 9) and then 30 to 33 (Method 10).

"M NMR (CD30D): & 8.19 (m, 1H), 8.05 (m, 1H), 7.87 (m, 1H), 7.75 (s, 1H);
7.70 (m, 1H); 7.15 (m, 1H); 7.06 (m, 1H); 7.00 (m, 1H); 5.70 (s, 2H), 4.06 (m,
2H), 3.02-3.21 (m, 2H), 2.79 (s, 3H), 2.26 (m, 1H), 1.53 (m, 2H), 1.14 (m, 3H)

METHOD 39
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Compound 71 was synt hesi zed foll ow ng procedures simlar to the
transformation of 7 to 10 (Method 2). 'H NVR (CD3OD): S 8.45 (m 1H)L6 JENEGO0S
(m 2H; 808 (m 1H; 797 (m 1 H 7.58 (m IH;.7.36 (m 1H); 7.14 (m
2H); 7. Qlo0imsisd); 5.80 (s, 2H); 3.3-3.5 (m ); 2.95 (SpcpBizygsxk85 (M 1H);
1.83 (m 1H); 1.77 (m 1H). SO 16 JUNE 2006 WO 0 310 5 39 1 5 METHOD 25 69
SYNTHESI S OF COVPOUND 72 72 B PCT/US02/ 40453 HN HO 73 Hydroxyl am ne

hydrochl ori de (186 ng, 2.7 mmo})Qand dii&apr ofyl et hyl ani n .47 L, 2.7
mml ) were conbined in ethanol/ agi 424, ‘\&ﬁr 30 mi nut eA Jeefore compound
69 (105 ng, 0.25 mmol e) waf<{ddey to the So on. The rg&acti®n was

irradiated in awficrowave fg® fike minutes af 100 C f &N
10 eq of both o§yl & ne”hydfodhl ori de di i Bopfhy!|
reaction wasP™radrdted with a mcrohave f i ve—Tadditio
C before the racP{on was concengrated. The \residue was didsolved in DCM and
washed with a saturated aqueouy solution gf sodium bicarb Rat e (3x) and

wat er (3x). The organi c extragfs, were dried_ over sodium syl fate and
concentrated to afford 113 ngy crude maferjj al .
Pyridi ni um p-tol uenesul fonate (63 ng, 0.25%

118 119 120 ' 121
SYNTHESIS OF COMPQUNDS 119 AND 120

To a solution of 118 (0.63 g, 3.30 mmol) in 8 mL of anhyd. THF at —78 °C was
added 1.8 mL of 2 M LDA in THF, and the reaction mixture was stirred at -78

@B by addition of
am ne. The
m nutes at 100

°C for 1 h. A solution of 4-benzyloxybenzylbromide (0.94 g, 3.39 mmol) in 2
mL of anhyd. THF was added via addition funnel. The reaction mixture was
stired and allowed to warm to 23 °C overnight. The reaction was quenched
with 5 mL of saturated NH,Cl and extract with 20 mL of diethyl ether. The
organic solution was washed with § mL ’of brine, dried (MgSQ,), filtered, and
concentrated in vacuo. Purification by flash silica gel chromatography gave
0.11 g (9%) of compound 119 and 0.40 g (31%) of compound 120.
SYNTHESIS OF COMPOUND 121

Compound 121 was synthesized from 119 following procedures similar to the
transformations of 18 to 19 (Method 5) and 30 to 33 (Method 10).

'H NMR (DMSO): 5 10.74 (s, 1H), 8.79 (s, 1H), 8.07(m, 1H), 7.95 (m, 1H),
7.59-7.74 (m, 1H), 7.53-7.58 (m, 1H), 7.51 (s, 1H), 7.05 (m, 2H),

6.96 (m, 2H), 5.53 (s, 2H), 3.63 (m, 1H), 3.46 (s, 3H), 3.05 (m, 1H), 2.63
(s.3\H), 1.97 (s, 1H), 1.34 (s, 3 H), 1.03 (s, 3H).

METHOD 40
HO_.O HO
- o —
. g o)
N CF, N7 CF,
122 123

SYNTHESIS OF COMPOUNDS 122 AND 123
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m., 6.0 mol) were added to the above crude material in ethanol followed ba/
irradiation in a mcrowave for 5 mnutes at 100 C. The reaction was !6JUNE2006
concentrated and the resulting oil was dissolved in DCM washed with a sat

sodi um Rigaggpate (3x) and water (3x). The organic extr dried over
sodi um su ?ate and concentrated. The crude material was gﬁ?@rsra Ic()’g?sfatjphed wth

a silica gel col eluted with a 0-3% 2N NH3 in CH3OH CH2Cl 2 gradient to
afford 7 .OFQPRHPEQE%V@-SW Frmdsaighaerardingdofhe P HESi zed from 72

1 XL AP AT O e i 5.,
él—%o ? 41r§dm:ed31)te) the&{)lc:@ql msir@zdy)anuﬁc%mg(ide amﬂi)sgdium bBrlc(hydriQT) 7 57.( 02 (1 mH) 2H) ;

: s, 3. 3-3. . 2. S, 2. ) .
1.64 (m 9 4'"9/%%%%&“@’%"1@93@'@50%5%#% m\Pﬂg-lﬁfmo‘“@% 0 no b 40 A

Tdt Yl B Tgf eG9®%096.- J OH O 19a

METHOD 41

Ci
N

/ N

== Cl

124
Compound 124 was prepared according to the procedure in A. G. Taveras et
al US Patent 2002 US 632747.

METHOD 42
Oy w

C
S .
| \©\/B’ | _
125 - :
Compound 125 was prepared according to a procedure similar to the one
described by F. J. Lotspeich J. Org. Chem. 1967, 32, 1274-1277.

METHOD 42
HO Br

|

HO
A

+ —
OH
126 127

SYNTHESIS OF COMPOUND 128
Compound 128 was synthesized from 127 following a procedure similar to the

transformation of 19a to 23.
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74 75 76 SYNTHESI S OF COMPOUND 74 Conpound 74 was synt hesized from 19&JuNE 2006
follow ng procedures simlar to the transformation from6b to 9 (I\/bthod 2).
SYNTHESI‘B Ca:“ ClJND 75 Conpound 75 was synthesized from 74 foll ow ng
procedur 89 W{'MAAr to the transformation from9 to 1la (’F/Ef‘ﬁBH‘%‘W SYNTHESI S

OF COVWOUND 76 Am de 75 110 was d| ssolved in 1 nL of
lc\l: ][\I-dl ge';n / agdcgrggﬁ!{ ated with a m ::(rja\g/atl/\gsat 100
di seol ved |§‘S§ﬁ %ﬁféc’e*‘é%&i’% 1281410600 ﬂ'b??'??é‘iﬁgh‘&wgpé? W8S added. The

reaction wasledrto ARGkt aa@évlviatel\/\béth b%fé?e@@baﬁvq el 11498 rhmbplin B i Nut es and
the solution was concentrated. Tht; final product m xture was purified via

reverse plaabyd GbCla masi addes tTheaSOMtKBBwaS:ISBM k0 °6r fadidhmturs anglaVe conpound

76. 7H N 7 7.10

(m '2r : 062 fiure BBt yeinctiiba o 3 chid Satufaped ad MaEth28h,y 5 0 (m

\1/H)N; Nﬁ 68 ml()mtr%ﬂrnn@/ETh@%anyéﬂwé@e%MeaQ&% (¢ PXC ST R HRE &Y éorﬂblﬁg /'US02/ 40453
organic layers were washed with brine (100 mL), dried over anhyd Na,SOy,,

and concentrated. The residue was dried under vacuum for 4 hours to give
compound 129(4.3g, 91%).

METHOD 43

H
Q OMe .
Meo,C £ noN e OMe
fe) 0
0]

MeOzc coMe —

=
\NI > an
133

131

SYNTHESIS OF COMPOUND 131 AND 132

To a 100 mL round bottom flask was added diisopropyl amine (1.0 mlL, 7.16
mmol) and anhyd THF (10 mL). The solution was cooled to —40 °C before n-
BuLi (1.45 M, 4.5 mL, 6.52 mmol) was added dropwise via a syringe. The

solution was gradually warmed up to — 20 °C in 20 minutes before it was
codled to —78 °C. The above solution was added to a solution of cis-dimethyl
1,2-cyclobutane diester 130 (1.02 g, 5.92 mmol) in anhyd THF (10 mL) at —78
°C via a cannula. The solution was stirred at — 78 °C for an hour followed by
addition of compound 129 (1.9g, 4.74 mmol) in anhyd THF (5 mL). The
solution was stirred at —78 °C for 4 h, and allowed to gradually warmed up to
room temperature overnight before sat aq NH4Cl (50 mL) was added. The aq
layer was extracted with EtOAc(3x) and the combined organic layers were
dried over anhyd Na,SO,, and concentrated. The residue was
chromatographed to give compounds 131 and 132 (110mg).

65



77 78 SYNTHESIS OF COMPOUND 77 79 Compound 77 was synt hesi zed from 28
following a procedure sinmlar to transformation from conpound 2 to BJUNEZAYd
1) or 19 to 23 (Method 7). SYNTHESIS OF COMPOUND 78 Sodi um borohydr| de (48

ng, 1. l s added to a solution of 77 (60 ny, O. -ﬁﬁg& met hanol
under re (%S)ﬁﬁdltlonal anount of sodium borohydride was z%d until the
gi

starting gnsuned. After the reaction was
sol uti on eaﬁlg%ﬁha%h%wmn éﬁzs?n mifcguewmlg ’ﬁfcb&g%ﬁjré’%ﬂﬁ Bir o byers were

concentr a tioned between DCM and water. The aqueous
washed with sat. solution dried over sodium

sul f at e. MmsformﬁmwﬂSQa‘toﬁﬂh(Mathod h8).crude material was purified via flash
h t th t fford 78. SYNTHESI S OF
COnPOND. o RR fotED; B0hdaTel 6 26 T 2R OB, BHIoF S4B MEIe688 | n Dov (1. 2
m) f gw I | ted with
2N) Nngi n&ns‘lmqﬁanoq ?;B%Ctpg c} %4 59(}\116&(5 £?’ é‘ﬁﬁslégﬁzsy\@géé \r/v:Z1 ﬁse\élvI for
the syntBE}iI3S1®{mcoRpAINH (MI1 IH91|3 05\/(m91HD @&87AGNC 2HY] 201 Bdm, 1 Rl).t he
transformation of 8 to 10 (Method 2). 'H NVMR (CD3QD) of 79:8 8.35 (m 1 H);
8.13 (m 19(mMdH1 (m 1H); 7.96 (s, 1H); 7.84 (m 1H); 7.21 (m 2H); 7.05

(m 2H); 5.76 (s, 2H); 3.2-3.3 (m ); 2.93 (m 5H); 1.54 (m 1H); 1.29 (m
1H); 0.96 (m1H). METHOD 28 HO 53 16 JUNE 2006

METHOD 44
k/o @
134 135 136 137

SYNTHESIS OF COMPOUND 135

Compound 135 was synthesized from 134 following a procedure similar to the
transformation of 51 to 53(Method 16).

SYNTHESIS OF COMPOUND 136

Compound 135 (1.45 g/10.1 mmol) was dissolved in 20 mL of toluene and

morpholine (8.6 mL) was added. The reaction mixture was stired under N; at
110 C over the weekend then concentrated to give 8.2 g of a yellow oil which
was purified to give compound 136. '
SYNTHESIS OF COMPOUND 137

Compound 137 was synthesized from 136 following a procedure
similar to the transformation of 53 to 54(Method 16).

Table 1 below provides preferred compounds of the present invention
and associated LCMS and/or HNMR data.
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WD 03/ 053915 HO 29 HO PCT/ US02/ 40453 f J 0 J o O 'DLO aL 0 B C + HH- 16 JONEGE0S
81 Cl 0 82 SYNTHESIS OF COVPOUND 80 AND 81 To a 2 nlL solution of 0.264 g (1
nmol ) of 29 was added N-chlorosuccinate (1.1 eq) and the sogutio_n was
stirred WOPYSSIRIS After renoval of solvent, the product hEXUEVEYNRs purified
via a C 18 reverse phase colum eluted with 5 - 95% acetonitrile in water get
pure 0.20 g of 80 and 0.05 g of 81."TA&AINTESI S OF COVPOUND 82 Conpound 82 was
synt hesi zed from 81 following a procedure simlar to transformation from 29
to 30 (Method 9) and 30 to 33 (Method 10). 1H NMR (CDCI3): 8 8.10 (m 1 H);

7.85 (m 1H); 7.70(m 1H: 7.54 ((n";?n) 1:’(‘?;:) 1HNMR Method

YA\Q 1H NMR (CD3CN): d 7.6 -7.4 (m,
0 ) . .
ase 342 SH)i73(m. 1HE6.95(m,3H);52

(m, 2H): 3.7 (s, 3H); 2.6 (m, 1H);
2.05 (m, 1H); 1.85 (m, 1H).

HN
- 1H NMR (CD3CN): d 7.35 (m,1H);
[}

HN

0
HoALY
5
‘i\_ /
&0 ‘ _ :
. o 291 266 6.95 (m, 3H); 3.9(s, 3H); 3.71 (s, )
3H); 2.6 (m, 1H); 2.05 (m, 1H); 1.85
° . (m, 1H).
0
A/ L
c ° ' o 307 oA
o}
Q
Lo | |
8]
VA
5

\

o]

-

© 392 | ' 2AB

M 1H NMR (CD3CN): d 7.6-7.35 (m,
I 5H); 7.4 (m, TH); 7.05 (m, 3H); 6.4
E 3.46 327 (brs,1H); 5.85 (brs, 1H); 5.2 (m, 3
2H); 2.6 (m, 1H); 1.9 (m, TH); 1.75
(m, 1H).
% 1HNMR (CD3CN): d 7.4 (m, 1H);
2OAS bo5 25 7-02(m, 3H); 81 (brs, 1H); 575 (br 2ABC;
F KA\Q’ ~ : s, 1H); 3.9 (s, 3H); 2.6 (m, 1H), 1.9 3

(m, 1H); 1.75 (m,1H).

>( 0 . | .
H‘i "\Lm' 4AY;
G o 383 2BC;
i - 3AB
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7.26 (m 2H); 6.98 (m 1 H; 6.71 (m 1 H; 541 (s. 2H; 4.1 (m 2HypJURE20M6
(m 2H); 2.73 (s, 3H; 2.23 (m 1H); 1.65 (m 1H); 1.56 (m 1 H): 1.16 (m
3H). METHOD 29 O HOA CHHO O HOOI HOO OH OH Br 29 83 SYNTHESI S OF
COVPOUNW BB ERIS84 of Sr 84 0 85 Conpounds 83 and 84 wer BCHYIHMEzed from 29
foll owi ng procedures simlar to transformation of 29 to 80 and 81 (Method
28). SYNTHESI S OF COVPOUND 85 ConpusBLE 85 was synt hesized from84 followi ng a
procedure simlar to transformation from29 to 30 (Method 9) and from30 to
33 (Method 10). "H NWR (CD3OD): 8 8.41 (m 1 H); 8.06-8.22 (m 3H); 7.94 (m
1 H; 754 (m 1 Hgy7.26 (m 2H); 5.88 (s, 2H); 4.07 (m 2H); 2.98-3.25 (m
2H); 2.87 (s, 3-%/ g’!\.—a\?_:_(m 1H); 1.54 (m 2H): 1.16 (m 3H). of .

H 556 397 4A'
gD
HE OH,
H:Cx9 33—04
HN
1 ¢ 431 384 4A"; 3A
1H NMR (CDCI13): d 7.3-7.5(m, 5H);
7.20 (m, 2H); 6.9 (m, 2H); 5.0 (s,
2H); 4.1(m, 2H); 3.15(m, 0.3H); 2.5 .
J 412 (m, 0.5 H); 2.05 (m, 1H); 1.7-1.9 (m, 4A
1.2 H); 1.3 {br. 5, 3 H) 1.2 (m, 3H);
1.1 (br.s, 6 H)
K 466 341 4A'% 2B
L 411 5AB

68




IR

54 16 JUNE 2006 WO (13/ (153915 62 Method 30 86 c( PCT/ US02140453 SYNPHENFE S0
COVPOUND 86 Conpound 86 was synt hesized follow ng a procedure simlar to the
transfo f 62 to 63a (Method 20). SYNTHESI S CF A m xture
resi &E@’%”%m g, - 0.7 mmol/g) and 1-nethyl piperazi Té{}%\{g’@]s in
toI uene (1 nmL) was agitated at 80 C for 68 hours. The liquid was dra| ned,
and the resin was washed with an alléB¥mHti ng cycle of CH2CI 2 (3x), THE (3x),
and MeOH (3x). The resin was dried under vacuum for 10 m nutes. The
cartridge was charged with 75% TFA/CH2Cl 2 and agitated at room tenperature
for 24 hours. The lAquid was collected, and the resulting black resin was
washed wi th CH2Cl 2 Xx). The solvent was renoved, and the residue was
purified by reversgumphase HPLC to provide 87. 'H NMR (CD30D): & 7.92-7.90 (m
1 H, 7.75-7. 730(nd., 1 H) 7.63-7.58 (m1 H, 7.37-7.34 (m 2H), 7.21-7.19

(m 2H), 6.99-6.97 (WAi™|2H), 5.48 (s, 2H), 4.09- 3.98 (m 6H), 3.29-3.27 (m
Hﬁjmsomgmmw 2.86 (s, 3H, 2.28-2.2% (m 1H),
1

(
4H), 3.82-3.18 (m1
1.55-1.53 (m 2H), 1 13 (m 3H). METHOD 31 Na a 'a A

N © 3.86 355 6

245 496 7A; 6

d E\ /5"
1.95 497 ) TA: 6
4 W
0

3.64 492 7A; 6
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6 O OH 47 33 $9 90 55 16 JUNE 2006 WO 03/ 053915 PCTI US02/ 40453 SYNTHESINEG 2085
COVPOUND 88 Conpound 88 was prepared from49 follow ng a procedure sim-ar to
the transformation of 2 to 3 (Method 1). SYNTHESI S OF COVPOUND 89 A mi xture
of 88 aMP PPN dine in DVE was irradiated in a nicrowale/U3GH¢3 for 25

m nutes). The m xture was concentrated and purified by reverse phase HPLC to
provi de the product 89. SYNTHESI S GFasi@OUND 90 Conpound 90 was prepared
from89 following a procedure simlar to the transformation from55 to 56
(Method 17). 'H NWR (CD3OD): 8 8.06-8.03 (m 1 H), 7.95-7.93 (m 1H,
7.83-7.80 (m 1 H, 7,57-7.53 (m 1H), 7.40-7.38 (m 1H), 7.23-7.19 (m 1H),
7.09-7.02 (m 2H), 594€3As, 2H), 3.82-3.78 (m 4H), 3.63 (s, 3H), 3.22-3.18
(m 1H), 3.06-3.02 ("mu H, 2.31-2.05 (m 5H), 1.58-1.52 (m 2H). Method 32

0 NH2 91 M
HO

R 3.98 520 7A; 6
(8]
g
N
Q o
e -
S po 225 448 7A; 6
0 I\ N
o] o
N
(o] H .
T ha 3.88 462 7A: 6
N) d W
HO
o
(o]
u i _ 3.68 448 7A; 6
o)m d \ 7

_H !
V P 2 420 " 7A; 6
o d W
Q - 'a-|
a2
w o & 384 462 7A; 6
_ 0 4 W

26 510 7A; 6
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92 93 94 95 HN-j HO 0 96 SYNTHESI S OF COVPOUND 93 To, a 250 nlL rounth JUOtEL2606
flask containing aniline (1.8 nm., 20 mmpl) was added concentrated HCl (5
m-) followed by chioranil (4.99 20nmol) and n- BuOH The mi xture was heated
to refl &03?{%53&{7 rred vigorously at which time a sol utidn’GF%8Benal (2.4
m.,, 24.5 mol) in n-BuOH (2 nL) was added slowy over a 45 m nute period.
After the addition was conplete, thRABEXTure was refluxed for another 20

m nutes and then cooled to roomtenperature. The mxture was diluted with
ethyl acetate, and the organic |ayer was separated which was di scarded. The
aqueous phase wag basicified wwth a saturated solution of Na2CO3 and
extracted vm'thoe Myl aceta (3x). The 56 16 JUNE 2006 WO 03/ 053915

PCT/ US02/ 40453xcWl | ect ed nic |ayers were dried (Na2S®™4), filtered, and
concent Mat ed. &??( br own was (% 14¥d by flash chromat ography %A &i ve
conmpound 93, AN 0 OUND 94 To a solution of 93 (0.927, 5.9 mmol)
in MOH (128p/-) an 20 (6nl) was added concentrated H2SO4 (0.300 nl)

foll owed by 1ron powder (0.100 g, 1.8 nmol). The reaction was evacuated and

flash with nitroden%3x) and then cooled to O C. Hydroxyl am ne-0-sul fonic
acid (2.0 g, 14.7 ol ) added and the resulting m xture was stirred at O

Cfor 1Z mn t?s, nd at r y 384 462 _ . TA:6
o ™
N
0
AA - 395 474 ;
C?), . 7A; 6
HO
o W
AB C}"’\_.ﬂ)/h 411 510 7A: 6
0 ) o \ IN
HO,
NH
[s)
[»] .
AC N}.E : 0,__8‘ 432 524 7A; 6
o7
o ™
\
AD o 25 488 7A;6
0 OH
f H
AE E‘?’ },,é ,_8 2.35 489 7A; 6
0}
0 o

AF @.ﬂ}“ 408 482 | 7A; 6
© Wi
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tenperature for 5 hours. The m xture was basicified with a saturated Na2CO3
solution and diluted with CH2Cl 2. The organic | ayer was renpved, and!¢tH&E 2006
aqueous | ayer was extracted with CH2Cl 2 (4x). The conbi ned organic | ayers
were dri M), filtered, and concentrated. The resj urified by
flash cbﬁg(rjr%ggérgaphy to give conpound 94. SYNTHESI S OF C@%‘Yﬂ%ﬁéﬁ Conpound
95 was synthesized from94 following a procedure simlar to the
transformation of 53 to 54 (Method E1SYNTHESI S OF COVPOUND 96 Compound 96
was synt hesized from95 following a procedure simlar to the transformation
of 47 to 57 (Method 18). 1H NWR (CD3CD): 8 8.10 (m 1H), 8.03 (m 1H), 7.79
(m 1H), 7.67 (s, % 7 (m 1H, 7.12 (m 1 H, 7.05(m 1 H, 6.98. (m
1 H); 5.63 (s\.[gH) : 3H), 3.0-3.2 (m 2H), 3.0 (m 2H), 2.26 (m
1H); 1.2 ( 2ph4+>1. 35 ( H) . RBFHCGR033 HO OH 292 A SYNTHESI S GRA:@VPOUND
97 97 57 9 oJu g W
synt hesi zed om 29 ol lowng procedures simlar to the transformtion of
43 to 47 (Met hod 133 and 47 to 57(Method 18). SYNTHESI S OF COMPOUND 98

\
HO,NTVZV \—Q 1H NMR (CD3CN/D20, 2:1): d 7.29 -
0

7.44 (m, 6H), 7.14-7.07 (m, 4H), 6.84
6.81 (m, 4H), 5.03 (s, 2H), 4.22-4.13
AH 441 43 (m, 2H), 3.12-2.93 {m, 2H), 2.07- 6
° 2.03 (m, 1H), 1.49-1.46 (m, 1H), 1.40.
é 1.38 (m, 1H).
H,
NH
0
Al 4 391 462 7A: 6
Xy O
o] 8]
O o0 F‘\N"'

A @ 3.66 424 . 6

v |
AK © 3.61 432 6



Conpound 98 was synthesized from 97 followi ng procedures simlar to 16HENE 2006
transformation of 50 to 56 (Method 17). "H NVR (CD30D): 8 9.48 (s, 1H); 9.07
(m 1H); 8.80 (m 1H); 8.30 (s, 1H, 8.21 (m 2H), 7.98 %m 1FP, 7.87 (s,
1H), 7.WOO3H#H3H), 7.22 (m 2H), 7.04 (m 2H), 5.70 (sPCHUYSOZUIRY (m 2H),
2.95-3.22 (m 2H), 2.24 (m 1H, 1.51 (m 2H); 1.12 (m 3H). METHOD 34 0 O
OHL/- OH. A _/~H HN_/i,,rN9RE0 SYNTHESI S OF COWPOUND 99 11

Ho' Nl -kl O O H 101 Conpound 99 was synt hesi zed from 30 foll owi ng procedures
simlar to the transformation from30 to 32 (Method 10). SYNTHESI S OF
COVPOUND 100 Conpound 99 (0.07 g, 0.17 mml), (L)- serine nethyl ester (26
my, 0.17 mlol), and(N-Methyl norpholine (51 ng, 0.5 nmol) were dissolved in
DVF. After addi t i, of— EDCI (48 nmg, 0.25 mmol ), the reaction m xture was
stirred overnj hﬁ,..gﬂfft- The reaction mxture was diluted with Et OAc, washed
with water, andjcc ntrated. The crude product was purified via silica gel

AL 3.61 432 6

o
O~ 05y o
5

AM 461 445 6
~0
0 o |
HO, JL NH
o
AN ' é 441 461 6
6
/
0 Oy N
wo A I
.
AO @ 401 369 6
;d
o
[TYRPAS
AP m_ﬂ&--;-- 446 449 6

z



chromat ography using a 2:1 Et OAc: Hexanes nobil e phase to give 58 ng6dUNE 2006
conpound 100. SYNTHESI S OF COVPOUND 101 Conpound 101 was synt hesi.zed fr.om 100
following a procedure simlar to the transformation of 50a to conpound 51b
(Met hod WBP30BRSI6 JUNE 2006 WO 03/ 053915 PCT/ US02/ 40a53PTHUNNRNGBO0 MHz,
CD30D): 6 8.08 (m 1 H), 7.98 (m 1 H, 7.74 (m 1 H, 7.57 (m 2H), 7.18 (m
2H), 6.95 (m 2H), 5.54 (s, 2H), 4dpetp~1 H, 4.04 (m 2H); 3.72 (m 2H);
2.94-3.22 (m 2H), 2.70 (s, 3H; 2.51 (m 1 H), 1.52 (m 2H), 1.14 (m 3H).
METHOD 35 102 103a 103 104 SYNTHESI S OF COVPOUND 103 Conpound 103 was
synt hesi zed from conmpound 102 foll ow ng procedures simlar to the
transformation from/ 0 19 (Method 5). SYNTHESI S OF COVPOUND 104 Conpouind
104 was synt hesi zed om 103 followi ng procedures simlar to the
transformation frojﬂﬂ ® 10 (Method 2). "H NVR (CD3CN): 8 7.41-7.61 (m 5H),
7.25 (m 1H), 6%% (%SH), 5.17 (s, 2H), 3.67 (s, 3H), 3.08-3.33 (m 2H),

(

2.35 (Mo 1M, 1.6 éH); 1.56 (. 1), METHOD 36 59 6

0

0
0
AR 1 V 456 445 6

(0]
AS ¥ | 441 447 6
HO’NH

AT © 456 445 6
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16 JUNE 2006 WO 03/153915 105 106 A 112 SYNTHESI S OF COVPOUND 107 el® JUNE 2006
PCT/ US02/40-153 109 D/ | E O O 111 O 110 To a solution of nethyl
2- (bronmonet hyl Yacrylate 105 (2.0 niL, 16.6 mmol) and mnitrophenyl boronic
acid 108VQ8/E3YS 17.9 mol) in toluene (150 m-) was ad’ﬂ”%’(‘@!éﬁf)ﬂ 2CHCI 3
(0.978 g, 1.34 mol ) and aqueous 3N K2C03 (16 nL). The m xture was heated to
reflux and stirred for 1 hour. Theéramieuti on was cool ed to room tenperature
and diluted with 1 N NaOH (150 nlL) and EtOAc (150 nlL). The aqueous |ayer was
renoved, and the organic phase was washed with 1IN NaOH (2x). The organic
phase was dried (Na2@Q3),, filtered, and concentrated. The mi xture was
purified by flash chresat ography to furnish conpound 107 (0.880 g).
SYNTHESI S OF CC]VPCIJNQ_@ Conmpound 108 was synt hesized from 107 followi ng a
=t

procedure simlay t transformation of 4 to 5 (Method 1). SYNTHESI S OF
COVPOUND 109 o~

AU © ' 3.78 518 7A; 6

A0
HO™
AV © 418 568 7A; 6
o]

AW ooﬁ"\@ 368 460 7A; 6

N
AX °\),,. 3.48 446 7A; 6
(5 d W

I
N
()
AY oﬁ\@ 321 489 7A; 6
Osin

N =N



A m xture of Conpound 108 (0.450 g, 1.34 mmol) and 10% Pd/ C (0. 120 gip JUNE 2006
McOH was stirred at room tenperature under an atnosphere of H2 for 1.5 .

hours. The mi xture was filtered through a pad of silica and concentrated to
gi ve t h&QMPHS  which was used for next step without pPETPBEA#BN. To a
solution of crude aniline (prepared above) and pyridine (0.230 nL, 2.84mmmvl)
in CH2CI 2 (20 nmL) was added p-net horamipemyl sul fonyl chloride (0.284 g, 1.37
nmol ). The mi xture was stirred for 2 hours and then 60 16 JUNE 2006 WO

03/ 053915 PCT/ U S02140453 concentrated. The oil was purified by flash

chromat ography to pravi de conmpound 109(0.541 g) as foam SYNTHESIS OF
COMPOUND 111 To a sol ptq on of Conpound 109 (0.147 g, 0.31 mmol) and K2C03:
(0.135 g, 0.98 Y 4n DVF (0.700 m-) was added Mel (0.021 ni, 0.34 mmol).
The reaction was &tipked for 1.5 hours under nitrogen, quenched with H20
and dijpted with Et The organic l?%Fr was separated, and the SgBgous
phase was extracted th El OAc (3x). e conbi ned organics were waghed with
H20 (2x), dried (Na2s®¥), filtered, and concentrated to provide conpound 111
(0.141 ny). SYNTHESI' OF COVPOUND 112 Conpound 112 was synt hesi zed from 111
fol |l ow ng proceduren mlar to the transformation of 7 to 10 (Method 2). 'H
NVR (CDCI3): 8 7.50 (m 2H), 7.14-7.17 (m 3H), 6.92 (m 2H), 6.57 (m 1H),
3.86 (s, 3H, 3.73 (me1lH), 3.70 (s, 3H), 3.10 (s, 3H), 3.01-2.97 (m 1H),
1.71-1.59 (m 2H), ‘;5?5,/1\24 (m 1 H). SYNTHESIS OF COMPOUND 110 Conpound 110

was synt hesi zed fr foll ow ng procedures simlar to the

492 34

BB 554 34

0
8C © 401 406 7AB
4
(o]
BD 3.76 421 7
(s}
X
o
7 N

76



R

transformation of 7 to 10 (Method 2). '"H NVR (CDCl 3) of 110: 8 7.671¢NEHPS
7.09-6.97 (m 3H), 6.88 (m 2H), 6.72 (m 1H), 3.81 (s, 3H), 3.62 (s, 3H),
3.3 (m 1H), 3.02 (m 1H), 2.41-2.37 (m 1 H), 1.65-1.62 (m 1 H),

1.55- 1. 52 wWessdszb)s. METHOD 37 0=S=0 O=~ "--C )--NH NO2 OR pcMukskLold HO HO
113 114 SYNTHESIS OF COVPOUND 113 115 Conpound 143 was synt hesi zed from 114
follow ng procedures simlar to thedfp[gg%sltornation of 107 to 110 ( Met hod
36). 61 16 JUNE 2006 WD 03/ 053915 PCT/ 12f 40453 'H NVR (CD30D): 6 7.65-7.63
(m 2H), 7.10-7.08 (m 2H), 6.97-6.94 (m 4H), 4.03-3.98 (m 2H), 3.82 (s,
3H), 3.16-3.12 (m 1H), 3.02-2.98 (m 1H), 2.27- 2.24 (m-1H, 1.53-1.50 (m
2H), 1.08-1.05 (m 3H). NTHESI S OF COVPOUND 115 Conpound 115 was

syrnt hesi zed from Jof.) owi ng procedures simlar to the transformation of
107 to 112 (Method 36)Y {H NWR (CD3OD): 6 7.45-7.42 (m 2H), 7.20-7.18 (m
2H), 7.02-6.96 (m 4H), .09-4.04 (m 2H), 3.87 (s, 3H), 3.23-3.20 (m 1 H),
3.13-3. 10BEm 1H), 3.12 , 3H), 23982428 (m 1 H), 1.57-1.54 (m 2H), 1.14

(m. 3H). :

O
o)
¢}
“,
0

~

° 6.84 (m, 2H), 4.64-4.62 (m, 2H), 3.58

»
N
A v}
HO™ : 1H NMR (CD3CN): d 7.15 (m, 2H),

BF 3.96 318 (s, 3H), 3.15-2.94 (m, 2H), 2.22-218 7
(m, 1H), 1.83-1.81 (m, 3H), 1.52-
1.46 (m, 2H).
[
[0}
AR
HO™ " VT 1H NMR (CDCI3): d 7.42-7.31 ( m,
° 5H), 7.12 (m, 2H), 6.86 (m, 2H),
BG 471 356 5.01 (s, 2H), 3.63 (s, 3H), 3.20-3.09 7
5 (m, 2H), 2.17 (m, 1H), 1.64-1.58 (m,
é 2H)
% /
7
HO Y ‘e,
3
o]
BH 396 406 7AB
(o]
=
)
N
o]
\—o>—

HO'N S
0
Bi . 505 449 . 8AB

717




METHOD 38 EEOEEOtOB " IOOHO OHV OH 't NH~F F HO 29 116 117 SYNUNEShE
OF COVWPOUND 116 To a TFA solution of 219 ng (1.09 mml) conpound 29 was added
2 eq of Selectfluor and. the solution was stirred overnight. After

evapor at ivwa 06h539801 vent, the resi due was chronmat ographed ®QTASCV/1B5¥ ever se
phase colum to give 24 ng of conmpound 116. SYNTHESI S OF COVPOUND 117
Conpound 117 was synthesi zed from 1¥padi@l40oW ng procedures simlar to the
transformation of 29 to 30 (Method 9) and then 30 to 33 (Method 10). 1H NWR
(CD30D;) : 58]9 (m 1H), 805(n1]+b,7.87(m 1H, 7.75 (s, 1H; 7.70 (m 1
H, 715 (m 1 Hyo 7.06 (m 1 H; 7.00 (m 1 H); 5.70 (s, 2H), 4.06 (m 2H
3.02-3.21 (m 2H),»2.79 (s, 3H), 2.26 (m 1 H, 1.53 (m 2H), 1.14 (m 3H).

METHOD 39 62 16 9F4NE 2006 311153915 118 119 120 SYNTHESI S OF COVPOUNDS
119 AND 890 "\No B PCT/ U 140493,6512149 8AB

BK 28 463 8AB
1H NMR (CD30D): d 8.42-8.40 (m,
1H), 8.19-8.08 (m, 3H), 7.96-7.92
(m, 1H), 7.14-7.05 (m, 4H), 5.82 (s,
BL 215 434 2H),3.07 (s, 2H), 3.01 (s, 3H),299 8AC
(s, 3H), 2.82 (s, 3H), 1.91-1.88 (m,
1H), 1.54-1.51 (m, 1H),1.37-1.34 (m,
1H).
10AB;
BM. 358 469 : 7C;
8A; 2D
BN 3.36 407 8A; 2D )
15A;
BO 488

10BD

78



e ———————————

To a solution of 118 (0.63 g, 3.30 mol) in 8 nL of anhyd. THE at - 28JENRAYS6
added 1.8 nL of 2 MLDA in THF, and the reaction m xture was stirred at -78
Cfor 1 h. A solution of 4-benzyl oxybenzylbromde (0.94 g, 3.39 nmol) in 2
mL of anhwd o3kibo1nas added via addition funnel. The react irgm/usIXhosse Was
stirred and allowed to warmto 23 C overnight. The reaction was quenched
wth 5 nL of saturated NH4Cl and ext..mglqf ﬁmth 20 nL of diethyl ether. The
organi ¢ solution was washed with 5 rine, dried (MgS™), filtered, and
concentrated in vacuo. Purification by flash silica gel chromatography gave
0.11 g (999 of conpouyd 119 and 0.40 g (31 %9 of compound-120. SYNTHESI S OF
COVPOUND 121 ConpouRd 121 s synt hesi zed from 119 fol |l owi ng procedures
simlar to the ] rrratlons of 18 to 19 (Method 5) and 30 to 33 (Mt hod
10). 'H NWR (DMBOY d 10.74 (s, 1H), 8.79 (s, 1H), 8.07(m 1H), 7. 95 (m 1H)
7.59-7.74 (m 1H), -7.58 (m 1H), 7.51 (s, 1H), 7.05 (m 2H), ?\

2H), 5.58p(s, 2H), 363 (m 1H), 3.46 (%343H), 3.05 (m 1H), 2.63 (1§

1.97 (s, 1H), 1.34 (.. 3 H, 1.03 (s, 3H. METHOD 40 HO O HO N' CF@BH!ZZ
SYNTHESI S OF COVPOUNDY 122 AND 123 123 CF3 63 16 JUNE 2006 WO 113 /115 3 9 1

5 PC TI US02/ 40453 nd 122 was prepared from!satin according to the
pracedure SN F

1H NMR (CD30D): & 8.02-8.18(m,
5H); 7.72-7.82(m, 2H); 7.42-7.68(m,
4H); 7.04-7.18(m, 2H); 6.96-7.04(m,

5§51 2H); 5.59(s, 2H); 3.82-4.02{m, 2H); 10ABD
3.44-3.70(m, 2H); 2.96-3.20 (m, 4H);
1.82-1.96 (m, 1H); 1.50-1.62(m, 1H);
1.28-1.40(m, 1H).

BQ

1H NMR (CD30D): 58.0-8.18 (m,
5H); 7.72-7.80 (m, 1H); 7.56-7.62
(m, 1H); 7.42-7.56 (m, 3H); 7.14-
7.26 (m, 2H); 6.98 - 7.08 (m, 2H);
5.55 (s, 2H); 3.08-3.26 (m, 2H); 2.76
-2.92 (m, 4H); 2.24-2.42(m, 2H);
2.04-2.16(m, 1H); 1.40-1.56 (m, 2H);
1.16-1.40(m, 3H); 0.76-0.96 (m, 2H).

- 1H NMR (CD30D): 0 8.54-8.51 (m,
ot 2H), 8.44-8.42 (m, 1H), 8.24-8.20
o (m, 1H), 8.13-8.11 (m, 2H), 8.05-
0

BR 565 10ABD

8.01 (m, 1H), 7.83-7.75 (m, 3H), 7.28.
488 497 7.25(m, 2H), 7.13-7.10 (m, 2H), 5.95 10ABC
(s, 2H), 4.08-4.02 {m, 2H), 3.24-3.20
/ | (m, 1H), 3.04-3.00 (m, 1H), 2.28-

- BS

2.24 (m, 1H), 1.56-1.54 (m, 2H), 1.16-

N O 1.12 (m, 3H).
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described by H W Tsao, US Patent 4,267,33; My 12, 1981. The aci d Ma&IENE 2006

reduced to the al cohol
according to the procedure in G
61, 6994-WOIBNSWETHCOD 41 Cl
the procedure in AL G Taveras et

al

using cyanuric fluoride and sodi um borohydri de
Kokot os and C. Noul a J.
C 124 Compound 124 was prep&Tdiboddeds di ng to
US Patent 2002 US 632747.

Org. Chem 1996,

METHOD 42

O'0 125 Conpound 125 was prepared agg@rgi{-ng to a procedure simlar to the

one described by F. J.

Lot spei ch J.

Og. Chem 1967, 32, 1274-1277. MO OH

126 127 128 129 SYNTHESI S OF COVPOUND 128 Conpound 128 was synt hesi zed from

127 followi ng a proce

re simlar to the

transformation of 19a to 23. 64 1

JUNE 2006 WO 03/ 1045391%.oPCT/ US02/ 40453 SYNTHESI S OF COMPOUND 129 .
HN

BT

BU

BV

BW

BX

-

)

> o

2-0

(o}

fo
j

8
ZzI
o
o]

5\
= of
Q‘Yo 4
=

oo

o
°.

T

0 A
2/ N .
o 3

X
=]
Y

5.22

5.15

4.1

3.1

3.61

80

420

420

449

406

421

10ABC
10ABC
1H NMR(400 MHz, CD30D): d 8.14-
8.02 (m, 2H); 7.79-7.74 (m, 1H);
7.62-7.58 (m, 2H); 7.22-7.20 (m,
2H); 7.00-6.98 (m, 2H); 5.57 (s,
2H); 4.08-4.03 (m, 2H), 3.22-3.18 10ABC
(m, 1H), 3.03-2.96 (m, 3H); 2.27-
2.24 (m, 1H); 1.55-1.53 (m, 2H);
1.39-1.34 (m, 3H), 1.16 (m, 3H).
)
8AC
1H NMR (CD3CN): d 8.38 (m, 1H),
8.28 (m, 1H), 8.06-8.02 (m, 2H), 7.90
7.86 (m, 1H), 7.23 (d, 2H), 7.04 (d, 7

2H), 5.72 (s, 2H), 3.59 (s, 3H), 3.16-
2.99 (m, 2H), 2.96 (s, 3H), 2.25-2.21
(m, 1H), 1.54-1.47 (m, 2H)



I

A sol ution of conpound 128 (4.0g, 11.73 mol) in anhyd CH2CI 2 (60 nil6)YUNER3006
cooled to O Cwith a ice-water bath before PBr3 (1.1 nm., 11.73 nrnol, in 5 nL
anhyd CH2d 2) was added. The solution was stirred at 0 C for 4 hours and at
rt for 12wioaswsshaefore it was poured into a cold saturat eccauusiaiazs (250
m-) with stirring. The aq | ayer was extracted with CH2Cl 2 (4x). The conbi ned
organi c |l ayers were washed with bri nerAg}_gq.. m.), dried over anhyd Na2S®4, and
concentrated. The residue was dried under vacuum for 4 hours to give .
conpound 129(4.3g, 91%. METHOD 43 McQ2CCC2Me 130 131 132 Ove B 133 Owe
SYNTHESI S OF COMPOUND 131 AND 132 To a 100 mL round bottom flask was added
dii-sopropyl amne (1.0,¥q 7.16 mmvol) and anhyd THE (10 nlL). The sol ution

was cool ed to -4Q, 8 "Qr &n- BuLi (1.45 M ﬂ.,ﬁM Oﬁll-ﬁzcﬁiﬂﬂ) d\g@@ added
dropwi se via a syri he solution was gr(g y, r1 & ﬂ-l 20 Cin 20
fled to -78 C The gﬁ
t'PET

m nutes before it was - dedtoa
sol ution @f cis-dinethy 1, 2-cycl obut angy

anhyd THE (10 m-) at - Cvia a cannul a. re
C for an hour followed Qy addi ti on of corrpoi:@ﬁng f

anhyd THE (5 nl). tion was stirred aIIowedto
gradual |y war med om tenperature ove mB HACI (50
-) was added. T

BZ 3.71 485 10ABD
1HNMR (300 MHz, CD30D): 5 8.01
(m, 1H), 7.96 (m,1H), 7.74-7.69 (m,
1H), 7.57-7.52 (m, 1H), 7.52 (s, 1H),

CA 435 7.19(m, 2H), 6.943(m, 2H),547 (s, 15

2H), 4.05 (m, 2H), 3.29-3.02 (m, 2H),

o)

2.66 (s, 3H), 2.30-2.20 (m, 1H), 1.60-
= 1.48 (m, 2H), 1.10 (m,3H).
N/
. .

.\1L /\
Ho’n °
0
cB ! 507 15
o]

L
NN
H
HO o]
CcC 489 15
(o)

81



| ayer was extracted with Et OAc(3x) and the conbi ned organic |ayers edeNE 2006
dried over anhyd Na2SO4, and concentrated. The residue was

to give conpounds 131 and 132

(110ny) .

chr omat ogr aphed

65 16 JUNE 2006 WO 03/053915

PCT/ USO2 W dB&3B¥NTHESI S OF COVPOUND 133 Conpound 133 wasPET/NE®REHiHXed from

132 followi ng a procedure sim

15). 'H NWR (CD30OD, 300 MHz):
7.65 (m 1H), 7.58-7.50 (m 3H),
3.63 (s, 3H), 3.18 (m 11-1),
2.13 (m 1H),

COVPOUND 135 136 1377 dhnpo
procedure siml a0
COVPOUND 136 Cohpoly
t ol uene and nor phol

under N2cat 110 C ov
yellow oil which was
F —d
SN | F
N F
F
HO _~io/\
o]
CE
(o]
ov;
N F
F
0
n .\u\O/\
"D’
: (o]
CF
0
cad
. | F
, N F
/0 F
o]
i.\mof\
[8]
!/ o
CG
0
—d
™ ' F
N F

lar to the
6 8. 1674 AH) ,

3.11 (m 1 H),

1.94 (rg 1 H). METHOD 44 10 HO

474

519

518

82

7.06 (m 2H),

8.08 (m 3H),

3.05 (m 1 H,
L0 HI

\h& “transformation of 51 to 53(Met hod 16).
d 135 (1.45 g/10.1 mmol) was dissolved in 20 nlL of
(8.6 m.) was added. The reaction m xture was stirred
t he weekend themsotoncentrated to give 8.2 g db a
rified to give conpound 136.

7.01 (m 2H),

7.81 (m 1 H,
5.66 (s, 2H),
2.37 (m 2H),

SYNTHESI S

15A;
10B

15

15

transformati on of 50a to 51b(Met hod

H 134 135 SYNTHESI S OF
und 135 was synthesized from 134 followi ng a '

OF

)



SYNTHESI S OF COMPOUND 137 Conpound 137 was synt hesi zed from 136 f ol 1682046
procedure simlar to the transformation of 53 to 54(Method 16). Table 1

bel ow provi des preferred conpounds of the present invention and associ ated
LCVS and/Wp osdfsiglata. 66 WO 031053915 A B C D E F G St r uetwnss2/104s3

PCT/ US02/ 40453 "TABLE 1" 16 JUNE 2006 Rt MH 1H NMRMet hod (min) (Cbs) 1H NWR

(CO3CN): d 7.6 -7.4 (m 5H); 7.3(@AB}_IE|)1;._ 6.95 (m
CH 469 15
Cl 510 15
cJ 416 15
s\
CK 474 15

83




3H; 5 2, 4.56342, 2 .

(m 2H); 3.7 (s, 3H); 2.6 (m1H); 2.05 (m 16lyudE 2006
1.85 (m 1 H). 2.912661H NVR (CD3CN): d 7.35 (mi1H); 2 6.95 (m 3H); 3.9 (s,
3H); 3.71 (s, 3H); 2.6 (m IH; 2.05 (m 1H); 1.85 307(m 1 H).2A 3922AB | H
NVR ( CD3CWo 03453916-7.35 (m  5H); 7.4 (m 1 H); 7.05. (m g&Hushifis. 46 327
(br s,2 H,; 5.85 (br s,1 H; 52 (m 2H); 2.6 (m 1 H; 1.9 (m I H; 1.75
(m1H. IHNW (CD3CN): d 7A (M 1H),-EAB§E015 251 7.02 (m 3H); 6.1 (br s, 1H;
5.75 (br 2ABC, s, 1H); 3.9 (s, 3H; 2™(m 1H,1.93 (m IH; 1.75 (m1
Hy. 383 4A'; 2BC .
A
Ho’n o™
o}
CL 573 16
(o]
F (o]
TG
F X2 £
N
e ’
[0}
Lo, A
CM 506 15A
F
fl F
N F
F
o}
1A
HO™ 1HNMR(400 MHz, CD30D): d 7.97-
7.92 (m, 1H), 7.82-7.80 (m, 1H), 7.67-
7.64 (m, 1H), 7.39-7.34 (m, 2H), 7.21.
CN I 371 453 702 (m. 3H), 5.57 (s, 2H), 3.31:3.20 1431
(m, ) 2.19-2.14 (m, 1H), 1.55-1.51
7 (m, 1H), 1.46-1.43 (m, 1H),
~ N
]
o¥—m
| S 1HNMR(400 MHz, CD30D): d 8.16- .
HO 8.04 (m, 2H), 7.86-7.82 (m, 1H), 7.74 )
(s, 1H), 7.69-7.65 (m, 1H), 7.18-7.00
co . 3.61 438 (m, 3H), 5.65 (s, 2H), 3.26-3.13 (m, 17
o 2H), 3.07-3.02 (m, 2H), 2.18-2.14
(m, 1H), 1.56-1.53 (m, 1H), 1.46-
| 1.37 (m, 4H).
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3AB 67 16 JUNE 2006 WO 03/05391n ' TABLE 1" PCT/ US02/ 10453 4A" 4A' ; 3k JUNERR06L
HNW (CDC13): d 7.3-7.5(m 5H); 7.20 (m 2H); 6.9 (m 2H); 5.0 (s. 2H);
4.1(m 2H); 3.15(m 0.3H; 2.5 (m 0.5 H); 2.05 (m IH;1.7-1.9 (m 1.2 H);
1.3 (br. syo8fsek.2 (m 3H); 1.1 (br. s, 6 H 4A" 4A ; 2BCBAR268+386 JUNE
2006 WO 113/ 053915 PCT/ US02140453 "TABLE 1" 6 6 pr o\ o ( 2.45 496 7A, 6 HO

w "TABLE 1"

1H NMR(400 MHz, CD30D): d 8.35

(m, 2H); 8.3 (m, 1H); 8.15 (m, 2H);

8.05 (m, 1H); 7.85 (m, 1H); 7.65 (m. 17
3H); 7.25 (m,, 1H); 7.0-7.15 (m, 2H);

5.95 (s, 2H); 3.1-3.3 (m, 2H); 2.15

(m, 1H); 1.55 (m, 1H); 1.45 (m, 1H).

CP 478 486

1H NMR(400 MHz, CD30D): d 9.4
(br. s, 1H); 8.7-8.9 (m, 2H); 8.15-
8.25(m, 3H); 8.1 (s, 1H); 7.78-
3.84 487 7.85(m, 2H); 7.6-7.7(m, 2H); 7.0- 17
7.25(m, 3H); 5.6(s,2H); 3.1-3.25(m,
2H); 2.15(m, 2H); 1.5(m, 1H);
1.45(m, 1H).

cQ

1H NMR(400 MHz, CD30D): d
8.15(m, 1H); 8.05 (m, 1H); 7.75(m,
1H); 7.6(m, 2H); 6.95-7.2(m, 3H);
3.64 452 5.62(s, 2H); 3.1-3.15(m, 2H); 2.95 17
(m, 2H); 2.15 (m, 1H); 1.8 (m, 2H);
1.55 (m, 1H); 1.45 (m, 1H); 1.0 (m,
3H).

cs 487 17

o0
th



p 1.95 497 7A; 6 7A; 6 69 16 JUNE 2006 WO 03/ 1153915 PCT/ US02/ 40453 16 Jusat thod"
7TA, 6 s 2.25 448 7A; 6 7A; 6 HR NH 3.68 448 7A; 6 7A; 6 7A;, 6 x 2.6 510 7A
6 70 16 JUNE 2006 WD 03/053915 PCT/ US02140453 Z AA AC AD HO NH

WO 03/053915 PCT/US02/40453

"TABLE 1"

(m, 1H); 8.1-8.2 (m, 3H); 7.95 (m,

1H); 7.25 (m, 1H); 7.05-7.15 (m, 12;10A
2H); 5.95 (s, 2H); 3.1-3.3 (m, 2H); BD
3.02 (s, 3H); 2.18 (m, 1H); 1.55 (m,

1H); 1.45 (m, 1H).

CT 284 424

0 |
- : -
oV 1H NMR(400 MHz, CD30D): d 8.41
o]
F

1H NMR (CD30D): G 8.08 (m, 1H);
7.95 (m, 1H); 7.75 (m, 1H); 7.55 (m,
1H); 7.4 (s, 1H); 7.0-7.2 (m, 3H);
5.6(s, 2H); 3.1-3.3 (m, 2H); 2.3 (m,
1H); 2.15(m, 1H); 1.55(m, 1H);
1.45(m, 1H); 1.05-1.2 {m, 4H).

cV C:l,, 304 424 17

cu 401 450 17

Cw 448 520 17

CX 401 570 17

86



HO HO HH O "TABLE 1" 1.954977A; 6 3.844627A; 6 3.954747A; 6 4. 11510746 JBNE 2006
4.325247A; 6 2.54887A; 6 2.354897A; 6 7A; 6 71 16 JUNE. 2006 WD 03/ 053915
'TABLE 1" 0 a-i AG 8"0, 2.55 510 0 HO AH bJ 4.41 431 HO m PCT/ USCR/ 40453 1
H NVR (CDS@bZ®09152: 1) d 729 - 7.44 (m 6H), 7.14-7.07 (mpcAtRozfiB4 6. 81
(m 4H), 5.03 (s, 2H), 4.22-4.13

"TABLE 1"
CcY 520 NMR 17
17
DA 3.28 469 17

0

Q
e
HO”
o]
DB i 441 453 18
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(m 2H), 3.12-2.93 (m 2H), 2.07- 2.03 (m 1 H),1.49-1.46 (m | H), & AKE2006
1.38 (m 1H). 7A; 6 6 7A; 6 Al HO 3.66 424 6 6 16 JUNE 2006 W O 03/ 053915
PCT/ U502140453 "TABLE 1" rN O ~v_ Ol NO )~. H3.61 432 AL AN AOAP 6 6
4.41 461 WO 13081369 6 4.46 449 6 PCT/US02/40453

"TABLE 1"

0,

N v)\ A
HO” ™y

DC @F 3.59 439 18
(o]

o=

3.74 465 18

DD
S
| o
1H NMR (CD30D): 008.19 (m, 1H),
8.05 (m, 1H), 7.87 (m, 1H), 7.75 (s,
1H); 7.70 (m, 1H); 7.15 (m, 1H);
DE 4.55 453 7.06(m, 1H); 7.00 (m, 1H); 5.70 (s, 18

2H), 4.06 (m, 2H); 3.02-3.21 (m, 2H),
2.79 (s, 3H), 2.26 (m, 1H), 1.53 (m,
X 2H), 1.14 (m, 3H)

/
o
" \
DF 4.81 482 20

/
)
DG ¢I 496 424 20
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16 JUNE 2006 WO 03/053915 PCT/ US02/ 40453 "TABLE 1". 0 AR 1 v -1 4. 56 16/BNEHD0RV
6 6 66 74 16 JUNE 2006 WD 1131053915 PCTI US02/ 40453 ' TABLE 1" | C5 AY o J :

til\ n 3.21 489 7A; 6 7A; 6 7A; 6 7A;, 6 7A; 6 75 16 JUNE 2006 WD 03/ 053915
"TABLE 1" (OW8@®3/053915 PCT/US02/40453

"TABLE 1°

DH @ 491 424 20

Di @ 486 424 20

20AB;
6C

DJ 468 423

DK © | 461 390 20

DL é 471 435 20

Br
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4.01 406 | N 76 PCT/ US02/ 40453 7AB 16 JUNE 2006 WO 031053915 PCTI USQ3/48¢ 2006
"TABLE 1" 7 1H NMR (CD3CN): d 7.15 (m 2H), 6.84 (m 2H), 4.64-4.62 (m 2H),
3.58 BF U 3.96 318 (s, 3H), 3.15-2.94 (m 2H). 2.22-2.18 11l (m 1M 1.834.81
(m 3H), 1vb@e3/ds3dé (m 2H). 1H NVR (CDCI3): d 7.42 -7.31 (pCT/USH)40458. 12 (m

2H), 6.86 (m 2H), BG 4.71 356 5.01 (s, 2H), 3.63 (s, 3H), 3.20-3.09 7 (m

2H), 2.17 (m 1H), 1.64-1.58 (m ZH)"T%PE%AB 77 16 JUNE 2006 WO 03/053915
PCT/ US02/ 40453 "TABLE 1 HO '

DM é ’ 435 427 20

DN © 3.16 357 20
& !
O
< )

4.26
PO @ 4.66 390 : 20

\)
DP é 491 438 20

DQ é 408 437 20



2.65 449 8AB 8AB 1H NMR (CD30D): d 8.42-8.40 (m 1H), 8.19-8.09 (m !6JHNE 2006
7.96.7.92 (m 1H), 7.14-T.05 (m 4H), 5.82 (s, BL -H L-/---\ %," 2.15 434
2H), 3.07 (s, 2H), 3.01 (s, 3H), 2.99 8AC (s, 3H), 2.82 (s, 3H),1.91-1.88 (m
1H), 1.54- W6D303p15LH), 1.37-1.34 (m 1H). 10AB; 7C BA 2PCBUSG/UAT BA; 2D
15A; 1 OBD 78 16 JUNE 2006 WD 03/ 053915 "TABLE 1" HO BP Y 531 F

PCT/ USD2/ 40453 15A, 1 CBD | H NVR (COSeR)e 168.02-8. 18(m  5H); 7.72-7.82(m
OH): 7.42-7.68(m 4H); 7.04.7.18(m 3E°C 6. 96-7.04(m

DR © 421 332 20

DS 3.88 421 ' 20

0T é 458 453 20

. HO’n S0
0
DU i 5.02 506 20

o,
v
DV é 344 385 20

n



BQ | 551 2H);
2.96-3.20 (m 4H);
H NMR ( CD30D):

7.42-7.56 3H): 7.14- 98 -
10ABD 7 5(%"23 04/0339

i 7 08 (m 2H)
YH): 3.08-3.26 (m 2H); 2.76

5.59(s, 2H); 3.82-4.02(m 2H);
1.82-1.96 (m 1H);
S 8.0-8.18 (m

2H): 2.04-2.16(m 1 H): 1.40-1.56 (m 2H):

2H). i H NVR (CD3OD):
(m1lH), 8.13-8.11 (m 2H),

DW

DX

DYy

DZ

0 8.54.8.51 (m

4.05

4.31

3.21

4.91

3.78

8.05- 8.01 (m

92

I'H),

412

406

374

362

450

10ABD 3.44-3.70(m 2H);
1.50-1.62(m 1H);
7.72-7.80 (m 1H);
6 726 2H .

7.56-7. 62
Srm J;
2.92 (m ZXAFUSLY
1.16-1.40(m 3H);
"HELE 18. 44-8.42 (m 1H),
7.83-7.75 (m 3H),

1. 28- 1. 40( 1§ JUNE)2004
(m 1 H);
BR 565 '
WP 42(m
0.76-0.96 (m
8. 24. 8. 20.
7. 28.

20

20

20

20

20



BS Y 4.88 497 7.25 (m 2H), 7.13-7.10 (m 2H), 5.95 1 QABC (s, 2H), 46.08vER00Q
(m 2H), 3.24-3.20 (m i H), 3.04-3.00 (m | H), 2.28- 2.24 (m1H), 1.56-1.54
(m 2H),1.16 1.12 (m 3H). 79 16 JUNE 20Us WD 03/ 053915 ' TABLE 1"

PCT/ US02/ 404B33M539MVR( 400 MHz, CD3CD): d 8.14- 8.02 (m 2H) PCTUROYRATH (m 1
H; 7.62-7.58 (m 2H); 7.22.7.20 (m 2H); 7.00-6.98 (m 2H); 5.57 (s, 2H);
4.08.4.03 (m 2H), 3.22.3.18 (m 1%0,7%%31-.2.96 (m 3H): 2.27- 2.24 (m 1H):
1.55-1.53 (m 2H); 1.39-1.34 (m 3H), 1.16 (m 3H. 1H NVR (CD3CN): d 8.38
(m1H), 8.28 (m1 H), 8.06-8.02 (m 2H), 7.90 7.86 (m 1H), 7.23 (d, 2H),
7.04 (d, 2H), 5.72 (s, 2H), 3.59 (s, 3H), 3.16- 2.99 (m -2H), 2.96 (s, 3H),
2.25-2.21 (m 1H), 1.54-é°>43/(m 2H) 10ABC | QABC 10ABC 8AC

HO=}
EB é 411 484 20
0
(@/\N’(
N
c
9 /
"D>_o
-0

EC 4,36 406 20

ED o G 486 420 20
Ho-
EE é 420 20

o [

‘i ) _}"DZ_O ' .
EF é 460 20
o N4
o

EG 420 20
2R

923



7 80 16 JUNE 2006 WD 03/ 053915 PCT/ US02140453 -TABLE 1" 0 4-0 Ho- "r6¥uNE 200d
NMVR( 400 MHz, CD30D): d 9.48 (s, IH: 9.07 (m IH: 8.80 (m1H); 8.30 (s,
1H), 8.21 (m 2H), 7.98 (m BY T 498 1H), 7.87 (s, 1H), 7.73 (m1 H), 7.22
10ABC (m @idg3/083Q4 (m 2H), 5.70 (s, 2H), 4.04 (m 2H), 2r@HuSN2BI(M 2H),
2.24 (m 1H, 1.51 (m 2H): 1.12 (m 3H). BZ 3.71 485 10ABD | HNVR (300 Mz,
CD30D): S 8.01 (m1H), 7.96 (m1 H), 7..(7{4&7 69 (m 1H), 7.57-7.52 (m 1H),
7.52 (s, 1H), CA LIlj 435 7.19 (m 2H), 688" (m 2H), 5.47 (s, 15 2H), 4.05
(m 2H), 3.29-3.02 (m 2H), 2.66 (s, 3H), 2.30-2.20 (m 1H), 1.60- 1.48 (m
2H), 1.10 (m3H. 0 HO @B 507 N -

Q

EH HO-—”

3
84 2

E!
434

e O 20

EJ

396 20

EK
410
20

434
20

HO~

420

OO 20
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81 15 15 16 JUNE 2006 WO 03/053915 "TABLE 1" PCT/ US02/ 40453 15 15A; 16LABEB0®
15 82 16 JUNE 2006 WO 03/053915 PCT/ US02/ 40453 "TABLE 1"
WO 031053915 PCT/ US02/ 40353 ' TABLE 1"

15 0 83 16 JUNE 2006
CLOCMF
WO 03/053915 PCT/US02/40453
"TABLE 1"
Q
A A>T
HO
o]
EN 515 406 21

0, 0
v
EO HO-N ‘V?: 478 415 : 21
O

0
EP “0‘3".?2":0

é 491 424 21
fr

F

oY

é 455 400 21

HO
EQ

ER

é 451 381 21

o
rn



573 15 506 15A | HNVR(400 MHz, CD3OD): d7.97- T.92 (m 1H), 7.82-7.8014JONH s
7.67 39-7 2H) 7 7 64 (m1H) 7 34 (m21

., CNY F 3.71 453
14,31 7.02 (m 3H), 5.57 (s, 2H), 3.31-3.29 (m) 2.19-2.14 (m | H),
1.55-1.51 Wows/@b)1s 1.46-1.43 (m 1H), |HNVR(400 Mz, CD30DCT/US®/408s3 8. 04
(m 2H), 7.86-7.82 (m IH), 7.74

"TABLE 1"

)
v,

0 o}
Ho-y '
ES H é 478 370 21
o
&) O>
QO
HO"H R
ET é 465 401 21
e |
o=N"
\0_
(o) 0>
o]
N Yo
EU H

518 424

[ 21
[of
2}"
é 461 386 21 "

@ 458 386 ' 21
\ —@—

96



(s,1 H, 7.69-7.65 (m | H, 7.18-7.00 CO 3.61 438 (m 3H), 5.65 (s, 16ZHNE 2006
3.26-3.13 (m 17 2H), 3.07-3.02 (m 2H), 2.18-2.14 (m 1 H), 1.56-1.53 (m 1
1.46- 1.37 (m 4H). 84 16 JUNE 2006 WD 03/053915 PCT/ US02140453 ' TABLE 1'

n nnrtlrvweonzessbisuavul : a a.ao (m 2H); 8.3 (m 1H); 8. 1BCT/R022433 05 (m
H; 7.85 (m65 (m 8 1H); 7, . r . , . CP T 4.78 486 3H); 7.25 (m, 1H);

1 )
7.0-7.15 (m 2H); 5.95 (s, 2H); 3.1-3. 2H); 2.15 m 1H):; 1.55 (m
1H)_; 1. 45((m 1|I:I)D. 17 I H (NI\/R( 45?) VHz, %Bék%?n nga. 4 ( " (

)

o]

O—p?‘.‘v):

)

o]

oSy

é 488 390 _ 21
0]

R

4.65 401 21

Q

EY

é 4.61 356 21

FA HO é 495 406 21
-

FB

é 485 390 . 21
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(br. s, 1H); 8.7-8.9 (m 2H); 8.15- 8.25(m 3H); 8.1 (s, 1H); 7.78 CQJONF2006
3.84 48T T.85(m H) 7.6-T.7(m 2H); T.0- 17 7.25(m 3H); 5.6(s, 2H);
3.1-3.25(m 2H); 2.15(m 2H); 1.5(m IH); 1.45(m 1H). IH NVR(400 MHz,
CD300): d WBo%essp1s1H); 8.05 (m 1H); 7.75(m 1H); 7.6(m PREYUS62/983%. 2( m
3H); ,CR F 3.64 452 5.62(s, 2H); 3.1315(m 2H); 2.95 17 (m 2H); 2.15 (m i
;1.8 (m 2H); 1.55 (m 1H); 1.45 BLEH)'l (m 3H). Cs 487 17 85 16
JUNE 2006 WO 031053915 PCTI US02/ 40- 153 "TABLE 1" No-YV'' |H NVR(400 MHz,
CD30OD): d B.41 (m 1H); 8.1-8.2 (m 3H); 7.95 (m 84 424 1H); 7.25 (m 1H);
7.05-7.15 (m 12;10A Cr 2 . 2H); 5.95 (s, 2H); 3.1-3.3 (m 2H); BD 3.02

(s, 3H; 2.18 (m 1H); 1.5 (m IH; 1.45 (m 1H).
0

oF
) °>
¥t

é 418 434 21

-

Fbp 1

)

o (o]
P o
FE - HOfy

é 498 384 | 21

FF 432 21

FG 4.28 388 23
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0808 (m 1H; 7.95 (m IN; 7.75 (m1 H; 7.55 (m6JuNg200

| N NVR ( CD30D):
4(s70-72(m 1H 3H , . ., , ; . ; CUY~f 4.01 450 CV CWCx 5. 6(s,
2H); 3.1-3.3 (m 2H); 2.3 (m 1H): 2.15(m 1H); 1.55(m 1H); 1.45(m 1H);
1.05-1.2 (rwo4Bisvly 3.04 424 17 4.48 520 17 PCT/US02/40453
"TABLE 1*
FH 338 388 23
Fi 348 460 : 24
FJ 395 446 24
FK 401 431 25
FL .78 430 26
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4.01 570 17 86 16 JUNE 2006 WD 03/ 053915 PCT/US(12/ 40453 "TABLE 1" 1% Ji4®;2006
17 17 18 87 16 JUNE 2006 WD 03/ 053915 "TABLE 1" PCT/ US02/ 40453 18 18 1H NM R
(CD30D): 008.19 (m1 H), 8.05(m 1 H), 7.87 (m 1 H), 7.75 (s, 1 H: 7.70
(m 1 H); WQABNSWIE H); DE ~c 4.55 453 7.06 (m 1H); 7.00 PET/UBKY4045 70 (s,
18 2H), 4.06 (m 2H); 3.02-3.21 (m 2H), 2.79 (s, 3H), 2.26 (m iH), 1.53
(m 2H), 1.14 (m 3H) 20 20 88

"TABLE 1°
FM 393 27
28A;
FN 375 440 ' 9C;
10ABD

L~ o
0
FO el 461 469 28

FP 503 28 )
29A;
FQ 3.78 485 9C:
10ABD
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16 JUNE 2006 WD 03/ 053915 ' TABLE 1 PCT/U S02140453 20 cl 0 DI \e 4. 864434k Shos
cl 0 20 20AB; 6C 0 20 20 89 16 JUNE 2006 WO 03/0, 391, "TABLE I’
PCT/ US02/ 404i 3 20 20 20 ci 20 ci

WO 03/053915 PCT/USO2/40453

"TABLE 1"

FR 428 514 29
8]
Ry
153
N
o .
o |
. 0 ‘
FS Br 593 ' 29
o] Br
%
N .
0-&_0/—— .
FT ! 518 526 30
-
Cﬁ
N u/\(j
1HNMR{400 MHz, CD30D): d 8.05-
8.03 (m, 1H), 7.95-7.93 (m 1H), 7.84-
7.80 (m, 1H), 7.57-7.53 (m, 1H), 7.39
FU ] {m, 1H), 7.25-7.20 (m, 1H), 7.11- .
405 479 7 04 (m, 2H), 5.63 (m, 2H), 3.813.78 1% 31
{m, 4H), 3.27-3.14 (m, 2H), 2.21-
2.17 (m, 5H), 1.57-1.53 (m, 1H), 1.45.
1.43 (m, 1H).
1HNMR(400 MHz, CD30D): d 8.01-
7.99 (m, 1H), 7.92-7.90 (m, 1H), 7.79.
7.75 (m, 1H), 7.52-7.48 (m, 1H), 7.34
(s, 1H), 7.22-7.18 (m, 1H), 7.11-7.03
PV 418 4g3 (M 2H),5.63(m2H), 451446 (m, 4: 31

1H), 3.91-3.88 (m, 1H), 3.71-3.64

(m, 1H), 3.27-3.12 (m, 2H), 2.30-
2.13 (m, 4H), 1.95-1.93 (m, 1H), 1.55.
1.53 (m, 1H), 1.45-1.43 (m, 1H), 1.33
1.31 (m, 3H).
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20 16 JUNE 2006 WO 031053915 PCTI US021401S3 "TABLE 1" 20 111 20 20 2¢ ANEXbos
16 JUNE 2006 WO 03/053915 PCT/ US02/ 40453 "TABLE 1" HO-q DW4.05 412 HO DX //
\l 4.31 406 HOON Fi Dy 3.21 374 Nom N 20 20 20 20

WO 03/053915 PCT/US02/40453

"TABLE 1"

1HNMR(400 MHz, CD30D); d 7.90-
7.88 (m, 1H), 7.73-7.71 (m, 1H), 7.60.
7.56 (m, 1H), 7.34-7.30 (m, 2H), 7.16
3.64 495 6.99 (m, 3H), 5.51 (s, 2H), 3.82-3.80 14: 31
(m, 4H), 3.71-3.69 (m, 4H), 3.25-
3.12 (m, 2H), 2.17-2.14 (m, 1H), 1.55
1.52 (m, 1H), 1.47-1.43 (m, 1H).

1H NMR (CD30D): O 8.08-8.06 (m,
2H), 7.85-7.81 (m, 1H), 7.63-7.57
(m, 2H), 7.23-7.18 (m, 1H), 7.10-
7.03 (m, 2H), 5.63 (s, 2H), 4.28-4.14
(m, 4H), 3.58-3.50 (m, 4H), 3.27-
3.14 (m, 2H), 3.00 (s, 3H), 2.25-2.18

FX

F 3.31 508 14; 31

“3 (m, 1H), 1.56-1.53 (m, 1H), 1.45-
SN 1.42 (m, 1H).
'\/N\
o)
o

H > 0
: HO’N
o]
FY F 445 494 31

FZ 448 510 31
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20 92 16 JUNE 2006 WO 03/053915 'TABLE 1' HO-p EB Q) 4.11 484 PCT/ U6 JUNE 2006
S02/ 10453 20 20 20 20 20 20 93 16 JUNE 2006 WD 031053915 PCT/ US02/ 40453

TABLE 1% EH EIl EJ EK EL EM 384 434 396 410
WO 03/053915 PCT/USO2/40453

"TABLE 1"

3.78 523 31
4.01 454 31
” ]
GC 3.58 509 : 31
GD 405 519 30
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1" 21 21 21 95 16 JUNE 2006 WO 03/053915 PCT/ US02/ 40453 "TABLE 1"
ri, 4.65 401 ONO HOp EU 5.18 424 0
WO 03/053915 PCT/USO2/40453

434 420 20 20 20 20 20 94 20 16 JUNE 2006 WO 03/053915 PCT/ US02/ 4045.36%
q E

"TABLE 1"

GF 506 34
GG 532 34
GH : 506 34 )
Gl 548 34
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a0 oEV1A46138 -021 21 21 21 21 96 16 JUNE 2006 WD 03/ 053915

PCT/ USO02/ 40- 153 "TABLE 1" 21 21 21 FA FB 4.95 406 21 4.85 390 21 97 16JUNINEDO6

2006 WD 03/053915 PCl /USO2140453 21 FD O

WO 03/053915

"TABLE 1"
GJ 534
GK 532
GL 476 356
GM 327
GN 341
GO 6.06 397

PCT/USG2/40453

1H NMR (CD3CN): d 7.6 - 7.4 (m,
5H); 7.3 (m, 1H); 6.95 (m, 3H); 5.2
(s, 2H); 3.7 (s, 3H); 3.3-3.1(m,
2H); 2.4 {m, 1H); 1.65 - 1.55 (m,
2H).

34

34

35

35A,;
3A; 2B

35A;
2B

35A



4.18 434 21 FE HOON | -%4.98 384 FF 21 432 21 23 98 16 JUNE 2006 WD;¢ JUNE 2006
031053915 PCT/ U 502/ M U 53 "TABLE 1" 23 24 24 25 26 99 16 JUNE 2006 WO

03/ 053915 PCT/ US02/ 40- &3 "TABLE 1" 27 28A; 9C, 10ABD 28 28 29A; FO 3.78
485 9C; 10ABD 03/053915 PCT/USO2/40453

"FABLE 1"

35A;
GP 355 A 3A:
' 0
Lo,
HAN
0 35A;
GQ 3.91 325 3A;
:)b 2B:8C
o]
0/
Hoﬁ'\ﬁov-)f 1H NMR (CDCI3): d 7.67 (m, 2H),
o @ 7.09-6.97 (m, 3H), 6.88 (m, 2H), 6.72
; (m, 1H), 3.81 (s, 3H), 3.62 (s, 3H), 36ABC
GR o . 386 435 4 a4(m 1H),3.02(m, 1H), 2.41-237 E
5% (m, 1H), 1.65-1.62 (m, 1H), 1.55-
1.52 (m, 1H)
—0
G 7
0
HO,N\H,..J 1H NMR (CDCI3): d 7.50 (m, 2H),
] @ 7.14-7.47 (m, 3H), 6.92 (m, 2H), 6.57
s/
N (m, 1H), 3.86 (s, 3H), 3.73 (m, 1H), 36ABC
Gs \Q 411 449 370(s, 3H), 310 (s, 3H), 301297 DF
(m, 1H), 1.71-1.59 (m, 2H), 1.27-
1.24 (m, 1H).
~0
QI
(o]
Ho’nm‘"v)"r
o 1H NMR (CD30D): d 7.65-7.63 (m,
2H), 7.10-7.08 (m, 2H), 6.97-6.94
GY 4.06 449 (m,4H),4.00(q,2H),3.82(s,3H), 37A

O 3.16-2.98 {m, 2H), 2.27-2.24 (m,
1H), 1.53-1.49 (m, 2H), 1.06 (m, 3H)
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100 16 JUNE 2006 WO 03/ 03915 PCT/ US02/ 40453 ' TABLE 1" 29 29 30 1HNVR(#ANHVidas

CD3OD): d 8.05- 8.03 (m 1H), 7.95-7.93 (mIH), 7.84- 7.80 (m 1H), 7.57-7.53
(m IH), 7.39 FUF 4.05 479 (m 1 H), 7.25-7.20 (m 1 H), 7.11- 14-131 HO' FV
T r 4.18 4%0P30BNSN 7.04 (m 2H), 5.63 (m 2H), 3.81-3.78 PCHUSORHNIS3
3.27-3.14 (m 2H), 2.21- 2.17 (m 5H), 1.57-1.53 (m1 H), 1.45. 1.43 (m1H).
| HNVR(400 MHz, CD30D): d 8.01- 7.99 (MpaghegH, 7.92-7.90 (m1 H, 7.79. 7.75
(m 1 H, 7.52-7.48 (m1 H), 7.34 (s, TH, 7.22-7.18 (m 1 H). 7.11-7.03
(m 2H), 5.63 (m2H), 4.51-4.46 (m 14-131 1H), 3.91-3.8B (m IH), 3.71-3.64

(m 1 H, 3.27-3.12 (m Ozrl)/__ 2. 30-

i
0 ©
GU o
o5~
0
GV
G
w
GX
GY

2.13 (m 4H), 1.95-1.93 (m 1H), 1.55

1H NMR (CD30D): d 7.45-7.42 (m,
2H), 7.20-7.18 (m, 2H), 7.02-6.96
(m, 4H), 4.06 (q, 2H), 3.87 (s, 3H),
3.23-3.09 (m, 2H), 3.12 (s, 3H), 2.32-
2.28 (m, 1H), 1.57-1.54 (m, 2H),
1.14 (m, 3H)

436 463 37B

471 530 38

441 515 38

1HNMR(300MHz,DMSO), d
10.74(s,1H),8.79(s,1H),8.07(m,1H),7
.95(m,1H),7.74-7.59(m, 1H),7.58-
7.53(m,1H),7.54(s,1H),7.05(m,2H),6.
96(m,2H),5.53(s,2H),3.63(m, 1H),3.4
6(s,3H),3.05(m,1H),2.63(s,3H),1.97(
s,1H),1.34(s,3H),1.03(s,3H)

1HNMR(300MHz,DM$0), d 10.42
(s,1H), 8.71 {s,1H), 8.08 (m,1H),
7.95 (m,1), 7.75-7.68 (m,1H), 7.58-
7.48 (m,2H), 7.10 (m,2H), 7.02
(m,2H), 5.55 (s,2H), 3.39 (5,3H),
3.21 (m,1H), 2.77 (m,1H), 2.64
(s,3H), 1.43 (s,1H), 1.32 (5,3H),
1.25(s,3) ‘

449 39

449 39

107



1.53 (m 1 H), 1.45-1.43 (m1 H), 1.33 1.31 (m 3H). 101 16 JUNE 20(@0@2006
03/ 053915 HO' PCT/ US02140453 "TABLE 1" 1HNMVR(400 MHz, CD30D): d 7.90- 7.

1 &ggﬂ 71 (m 1 H, 7.60 7.56 (m 1 H), 7.34-7.30 (m 2H), 7.16 FW
7 r 3. 64 4 % 3H), 5.51 (s, 2H), 3.82-3.80 14; 31 (RETABH4035371- 3. 69
(m 4H), 3.25- 3.12 (m 2H), 2.17.2.14 (m 1 H), 1.55 1.52 (m 1H),
1.47-1.43 (m1H). HOB 1H NVR (CD30D): "DAMLEOB-8.06(m 2H), 7.85-7.81 (m 1H),
7.63-7.57 (m 2H), 7.23-7.18 (m 1H), 7.10- 2H) 5 63 (s 4 14 7 03 (m2H) -
28-4 .

434 39A;
10B

HO S F '
: =0 . 20
HA “%o L j 456 410 1 -2203'

H oAl ' '
) .
HB ! 441 468 » 2B,
E : 20
i -
0/

GZ

Ny 1- oR-
HC e Q 446 421 1. 28;
Pl | 20
Br{j
o
HO' ‘\\; Q
HD . d 421 387 1:2%8;
O=N
\0_
Lk
Ho— o 4.01 . oR
HE e 421 376 1, 28B;
0 20

OOLO‘C' 4.41
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3.14 (m
(m 1 H. HFY 4.45 494 31
WO 03/053915

A

ol
HF 3] Q

kS
® el O

W
WO\
0
7
(o]

Do

rl

HH “dn“‘; Q

Hi ?
hi
Ho, M.
\ V}_
[o] 0\

e
o

i

] 0
HJ 0;

Q—

FX 3.31 508 14; 31 3 4H 3 27 4H 8 50 (m

"TABLE 1"

466 406

466 406

4.21 360

416 372

431 386

109

, .5 (m . - )6 JUNE 2006
2H), 3.00 (s, 3H), 2.25-2.18 (m1 H), 1.56-1.53 (m 1 H),1.45- 1.42

PCT/US02/40453

1:28B;
20

1; 2B;
20

1; 2B;
20

1: 2B;
20

1; 2B;
20



31 102 16 JUNE 2006 WO 03/053915 PCT/ US02/ 40453 "TABLE 1" 31 31 GC 3JGRE26M
31 GD 7 4.05 519 30 103 16 JUNE 2006 w o 03/ 053915 PCT/US02/40. 153 "TABLE 1"
34 GF HO, Q 506 34 0 104 16 JUNE 2006 WD 03/053915 PCT/ US02/ 40453 - TABLE 1"
i H NVR (CDXRPIO¥I% 6 - 7.4 (m

HK

HL

HM

HN

HO

E‘n

o .,
Q W
o

foa

Nz

e

I
B
Iz
° |
° o
o
N\ o]
-

3

3__
.

[}

J0

F-g
o
@«{}f

"TABLE 1"

481 424

2.75

206 42

431 356

4.3%1 386

406 342

110

PCT/US02/40453

1, 2B;
20

1, 2B;
20

1;2B;
20

1; 2B;
20

1H NMR (CD3CN): d 7.65-7.4 (m,

5H); 7.35 (m, 1H); 7.0 (m, 3H); 5.19 1, 2B;
{m, 2H); 3.7 (s, 3H); 2.4 (m, 1H); 20
2.05 (m,); 1.85(m, 1H)



SH: 7.3 (m IH: 6.95 (m 3H): 5.2 GL 6 4.76 356 (s, 2H): 3.7 (s, 3k Jung Mos
3.1 (m 352H; 2.4 (m 1H; 1.65 -1.55 (m 2H). 35A 3A 2835A 2835A
105 16 JUNE 2006 WO 03/ 053915 PCT/ U502/ 40453 "TABLE 1" 35A: 9C 0
35A;  3A; VUBVHES3YE NVR (CDC13): d 7.67 (m 2H), 7.09-6. 97“%?{}15‘%)“‘36 88 (m
2H), 6.72 36ABC 1H) 81 (s 62 (s 3H) 3

“TABLE 1°
Vd
Ho—n}. D;o
Ty 1: 2B:
HP- o 456 390 ’ !
@“’ 20
bc.
H 3\—0/
. .
° ; 1; 28;
HQ 486 478 ! !
° 20

o]
HO—” y 0
f‘% | 1; 2B;

HR o 391 370 20
o/
[
i
A o
HS ° p 396 318 1'2208'
/
[0}
HT Ho_u)---bfko 461 348 1. 28;
S ©_o \’O ' 20
N\‘/
(o] . .
HU 291 343 1 28,

20
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3H) 3 (m o . GR3.86 435 -0 GS 4.11 449 3.34 (m1H), 3@?\%@0%
1H), 2.41-2.37 E (m 1H) 1.65-1.62 (m | H), 1.55 1.52 (m 1H) 1H

(CDCl 3): “;%g 4 7.14-7.17 (m 3H), 6.92 (m 2H), g.% (()mu H), 3.86
(s, 3H), 3 ? 36ABC 3.70 (s, 3H), 3.10 (s, 3H), 3IPOTMRIBIEF (m 1
H, 1.71-1.59 (m 2H) 1.27 1.24 (m 1H). 1H NWR (CD3OD): d 7.65-7.63 (m
2H), 7.10-7.08 (m 2H), 6.97-6.94 GI §ABLE4106 449 (m 4H), 4.00 (q, 2H), 3.82
(s, 3H, 37A o0;s 3.16-2.98 (m 2H), 2.27-2.24 (m :

Vd
0

"(\ . .
HV oo Q 376 304 1.28;
o . 20

/

_n o
HW b/g 411 320 - 1; 2B;

“

ANOS DN 20

O

Do

R

" j\; 1, 2B;
HX J 431 396 '
Y4
O
/
0/
Wy ’ . oR-
HY " )D% ° 3.76 306 1'2%8-
(»)
O g
Qc.
O . .
HZ W O 4.36 376 1'2%)8-
‘ H

A ol I>)§ ° 376 1;2B;

401 360 20
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0 1H), 1.53-1.49 (m 2H), 1.06 (m 3H 0 106 16 JUNE 2006 WD 03/ 053915 GU
"TABLE 1" 4.36 463 PCT/U 502/ 404 53 1H NVR (CD30D): d 7.45-7.42 (m I162HNE 2006
7.20-7.18 (m 2H), 7.02-6.96 (m 4H), 4.06 (q, 2H), 3.87 (s, 3H), 3.23-3.09
(m 2H), 3. . , 2.32- 2.28 (m 1H), 1.57-1.54 (m 2 4 (m 3H)
37B F GV i’?’éi’f’@%’d@wss 4.41 515 38 1HNVR(300MHz, DVBO) , SQ’?H”%"ZJ“‘“ﬁ

10. 74(s, | H), 8. 79(s, 1H), 8.07(m 1H), 7 .95(m1 H),7.74.7.59(m1 H),7.58 GX b )
/ o n 449 7.53(m 1H), 7. 51(s, | H), 7. 05( TABLE 15. 39

2
o

Lo

H|l K '
. 0 . .
18 T 411 342 1 28;
5 20
X

n Rl
IC * j‘(, Q 466 410 t; 2B,
0 ’ ' 20
c E
ClI
(o]
*H o ALo
N c\ 1H NMR (CD3CN): d 8.45 (d, 1H);
5 8.25-8.05 (m, 3H); 7.95 (m, 1H);
7.25 (m, 1H); 7.05-6.95 (m, 3H); 1; 28:
ID g 331 407 5 gs(m, 2H): 3.6(s,3H);30(s, = 20
_ 3H); 2.55 (m,1H); 2.0 (m, 1H); 1.8
m, 1H).
\_/ ( )
o L
e
o]
1; 2B;
IE 0 451 410 20
@F
; FF
| ™ 3\—0/
) :
I 416 387 'ony

° 20
é\ .0~ _
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96(m 2H), 5. 53(s, 2H), 3.63(m 1 H),3.4 6(s,3H),3.05 (m1 H), 2. 63(s, 3H) 16LuKEo00s
s,1 H),1.34(s, 3H),1.03(s,3 H | HNVR(300MHz, DMSO), d 10.42 (s,1 H), 8.71

(’s,lH), 8. , 7.95 (m1), 7.75-7.68 (m1H), 7.58 0 7 7 2H)
748 (, 1%06%5}1?”@1 . GY L/o (1 449 39 (m2H), 5.55 (s,2 ,T’]'Jg‘.’égmt%,w),
3.2 (m1 H), 2.77 (m1 H, 2.64 (s,3H),1.43 (s,IH), 1.32 (s,3H), 1.25(s,3)
107 "TABLE 1"
o]
H AL,
HN
1H NMR (CD3CN): d 8.45 (m, 1H);
0 8.25-8.05 (m, 3H); 7.85 {m, 1H); 1: 2B
IG g 2.86 392 7.25(m, 1H); 7.05-6.95 (m, 3H); » €5
5.85 (m, 2H); 3.0 (s, 3H); 255 (m, 20
= 1H); 2.0 (m, 1H); 1.8 (m, 1H).
\
N
ls)
1; 2B;
Ho ey ‘ .18 387 20AB;
OH 4 0\ o'Neo | 21
1, 28B;
n o d 435 378 20AB;
H:)—H 0\ 21
(e}
avs 1: 2B:
HO 0O
1J \ @ 431 356 20AB;
o) 21
AN
o]
C S 1: 28;
HO o
IK N 411 342 20AB;
21
0
AN
o]
, 0
bo 1, 2B;

IL Mo o 3.78 370 20AB;

\ 21

o]
4 \

o 0 1; 2B;
HO_ .
IM N o\QO ar2 20AB;

o 21

(v}
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16 JUNE 2006 WD 031053915 "TABLE 1" &Z HB HC HO roF 434 4.56 410 4. 4 46& 2000
HO O 4.46 421 HD 0 4.21 387 0 HE 4.01 4.21 376 4.41 PCT/ US02/ 40453 39A;

10B 1; 2B; 0. c201s
w?) 03/053915 PCT/US02/40453

"TABLE 1"

.8 2.
o 1; 2B;
IN ! 411 342 20AB;
21
0
4 AN

’OO_O 1; 2B;

[e] ‘N 3.88 358 20AB;
o 21

=~ 1; 28;

HO, 2
1P \u@ 3.81 353 20AB;
o 21
N\
8]

5)0 o 1; 2B;

[o] o 398 373 20AB:
woo A 21
e
g N\
OtN'o-

@‘0 1: 2B;

IR HO 0 4.01 373 20AB;
N 21
(o]
& \
W
1; 2B;

A 3.84 353 20AB;
21



1, 2B, 20 1, 2B; 20 1; 2B, 20 1, 2B; 20 108 16 JUNE 2006 w o (1360b68821&6
"TABLE 1" PCT/US02/-10453 1; 2B; 20 1; 2B, 20 O HOHH O L/ 4.21 360 1; 2B;
20 1, 2B; .20 0 HO_H) O 4.31 386

WO 03/053915 PCT/US02/40433
"TABLE 1"
T @ 431 342 20AB;

0
HO, /“'A>‘ 21
H O
\
OO 1; 2B;
0] o @ 391 328 20AB;
RO, J‘h,%\‘ 21

m'”».,b& ° 4.11, 1; 28;
0

392 20AB;

@-o QQ 4.36 o1

AL |
HN
0
w 495 384 10ABC

434 10ABC

Y 434 10ABC
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0 109 1; 2B; 20 16 JUNE 2006 WO 03/053915 HK HL. HM HN HO O ci O O 16 JUNE 2006
PCT/ US02/ 40453 "TABLE 1" 4.81 424 1; 2B; 20 2.75 343 1; 2B; 2.96 20 4.31

356 4. 31 380 bs0abts 20 L 2B 20 PCT/US02/40453

"TABLE 1°

1H NMR(400 MHz, CD30D): d 8.42-
8.32 (m, 3H), 8.12-8.06 (m, 3H), 7.92
7.88 (m, 1H), 7.72-7.68 (m, 3H), 7.17-
7.15 (m, 2H), 7.09-7.07 (m, 2H), 5.85
(s, 2H), 3.97-3.88 (m, 1H), 3.52-3.35
(m, 4H), 3.20-3.08 (m, 2H), 2.02-
1.98 (m, 1H), 1.88-1.82 (m, 1H), 1.77
1

391 552 10ABD

1H NMR(400 MHz, CD30D): d 8.35-
8.28 (m, 3H), 8.13-8.11 (m, 2H), 8.04.
7.98 (m, 1H), 7.86-7.81 (m, 1H), 7.67-
7.65 (m, 3H), 7.20-7.17 (m, 2H), 7.12.
7.10 (m, 2H), 5.81 (s, 2H), 3.80-3.43
(m, 5H), 3.14-3.11 (m, 1H), 3.03-
2.97 (m, 1H), 2.92-2.80 (m, 6H), 2.36
2

JA 421 565 10ABD

JB 4.21 565 10ABD

1HNMR(400 MHz, CD30D): d 8.46-
8.44 (m, 1H), 8.24-8.14 (m, 3H), 8.00
° 7.96 (m, 1H), 7.19-7.06 (m, 4H), 5.85
Jc 364 490 (s, 2H), 4.38-4.35 (m, 1H), 3.65-3.36 10ABD
5 (m, 4H), 3.33-3.27 (m, ), 3.15-2.99
(m, 2H), 1.96-1.78 (m, 3H), 1.54-
@ 1.45 (m, 5H).
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1H NMR (CD3CN): d 7.65-7.4 (m 4.06 342 5H); 7.35 (m IH); 7.0 (m 3&)ynib2ade
1;2B;, (m 2H); 3.7 (s, 3H; 2.4 (m IH; 20 2.05 (m); 1.85(m 1H) 110 16
JUNE 2006 \\0 03/ 083915 1; 2B; 20 1; 2B; 20 0 1; 2B; 20 HON pr HS 3.96 318
0 0 "TABLEVD®®8PIYs02140453 1; 2B; 20 1; 2B 20 HU 2. 91 HAUY2A8HE3 59
"TABLE 1"
\
\—
o] /—/
" Ll 1H NMR(400 MHz, CD30D): d 8.41-
HO” 8.33 (m, 3H), 8.12-8.10 (m, 3H), 7.93
0 7.90 (m, 1H), 7.71-7.69 (m, 3H), 7.18
Jo 3.61 553 7.10(m, 4H), 5.85 (s, 2H), 3.63-3.49 10ABD

(m, 2H), 3.16-3.09 (m, TH), 2.92-
2.78 (m, 6H), 2.03-2.01 (m, 1H), 1.53.
/ | 1.51 (m, 1H), 1.45-1.42 (m, 1H).
- |
N

[s)
Y-
Hd’n < Na”m '
0 F
%
JE 394 633 10ABD
) 8]
JF 3.81 517 10ABD
0

G o DJZ\Q 348 490 10ABD
o)

o
Ho’n\n«vjf_m’ 1H NMR (CD30D): d 8.44 (m, 1H);
3 8.16 (m, 3H); 7.97 (m, 1H); 7.27 (m,
2H); 7.09 (m, 2H);5.85 (s, 2H); 3.20
H 31406 k) 3.01 (s, 3H); 247243 (m, 1OABD

© 1H), 1.56-1.52 (m, 1H), 1.48-1.45
/((Q (m, 1H)
\N
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0 111 16 JUNE 2006 WO 03/053915 0 1; 2B, 20 0 Ho HW™""_ 4.11 320 H{3 juNBlobs
1" PCT/ US02140153 1; 2B; 20 1; 2B; 20 HX | 4.31 396 Hf HOOU h,. 0 3.76
306 HL Hg ,9 4.36 376 0 |A 3.76 360 4.01

WO 03/053915 PCT/US02/40453
*TABLE 1"
o ™ :
N .
(o)
J [:g a® 3.21 476 10ABD
OoH
o ™
H
o)
3 b C N 321 476 10ABD
;E)H .
Q
, NH,
ot |
(o}
K 311 406 10ABD
I |
R
»
N
o

JL 4,01 552 10ABD
12;
10AB;
JM 391 439 : 2C:
3A;3C
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1, 2B, 20 1; 2B; 20 1; 2B; 20 112 16 JUNE 2006 WD 03/ 053915 " TABLk jLNE 2006
PCT/ US02141)453 1; 2B; 20 0 HOIC 1 ' 4.66 410 ci 1, ZB 20 1H NWR (CD3CN):
d 8.45 (d, 25-8.05 (m 3H); 7.95 (m1H); 7.25 95 (m
3H); 1; 28‘%%3’%73§tm 2H); 3.6 (s, 3H); 3.0 (s, 20 3H) 2. BB’(‘M”‘&'H}Q 2.0
(m 1H); 1.8 (m 1 H. 1; 2B, 20 1; 2B;
- "TABLE 1"
1H NMR(400 MHz, CD30D): d 8.4
(d, 1H); 8.39 (s, 1H); 8.35 (m, 1H);
8.1 (m, 2H); 8.05 (m, 1H); 7.9 (m, 12
JN 498 514 2H); 7.7 (m, 2H); 7.22 (m. 1H); 6.9- '
7.0 {m, 2H); 59(s, 2H); 3.1 (br.  |OABD
2H); 3.0 (br, 3H); 2.8 (br, 3H); 2.9
(m, 1H); 1.5 (m, 1H); 1.39 (m, 1H).
12;
Jo 455 452 !
10ABD
| =
N/
(o) N/
Ho’nj" o
(o]
12;
JP 318 452 ’
<}F } 10ABD
| N
N_/
12;
405 501 10ABD
1HNMR(400 MHz, CD30D): d 8.44-
8.42 (m, 1H), 8.24-8.14 (m, 3H),
7.99-7.95 (m, 1H), 7.27-7.21 (m,
368 508 1H), 7.07-6.98 (m, 2H), 5.91 (s, 2H), 12;
: 4.43-4.37 {m, 1H), 3.67-3.63 {m, 10ABD
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2H), 3.49-3.40 (m, 2H), 3.33-3.27
(m, ), 3.16-3.03 (m, 2H), 1.94-1.86
(m, 2H), 1.54-1.46 (m, 6H).



20 113 16 JUNE 2006 WO 03/ 053915 |G | H "TABLE 1" PCT/ U5112/ 40453 | H NVRUNE 2006
(CD3CN): d 8.45 (m 1H); 8.25-8.05 (m 3H); 7.95 (m 1H); 2.86 392 7.25 (m
111); 7.05-6.95 (m_3H); 5.85 (m 2H); 3.0 (s, 3H; 2.55 (m 1H); 2.0 (m
1H); 1.8 ( %f"g%’.‘is 387 1; 2B; 20 1; 2B 20AB; 21 1; 2BPCTHSAEI4EY 1 2B;
20AB; 21 0 HO K IN4 1 11 4.11 342

“TABLE 1"
JS 3.48 507 12;
10ABD
%
. 12:
JT _ , :
; 3.61 535 JOABD

0,
-
Ho’n \ Na""“ ’
’ o 12
F F '
Ju E 3.61 603 10ABD

12;
WV 584 '
10ABD
1HNMR(400 MHz, CD30D): d 7.99-
7.97 (m, 1H), 7.90-7.88 (m, 1H), 7.80-
7.77 (m, 1H), 7.56-7.52 (m, 1H), 7.28
JW 3.58 439 (s, 1H), 7.20-7.16 (m, 1H), 7.10-7.03 14 31

(m, 2H), 558 (s, 2H), 3.27-3.13 (m,
5H), 2.18-2.13 (m, 1H), 1.56-1.54
{m, 1H), 1.45-1.43 (m, 1H).
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0 0 3.78 370 1; 2B;
2006 WO 03/ 053915 ' TABLE 1'

11 3.81 353wH eamdsis Q 1Q _

JX

JY

JZ

KB

KC

KD

20AB; 21 1; 2B; 20AB; 21 1;
PCT/ USQ2/ 40153 1; 2B;
-11 3.98 373
"TABLE 1"

f-on
° ° 8« 2.25 434
T

H-om
0 0 Y
N d Y/
,,N—Gi
o ]
~NH 0

26 474
23 446
25 468
23 475
195 406
255 496

122

2B, 20AB; 21 114 l@ﬂﬁHNﬁoﬁ
20AB; 21 NO O IP "N

PCT/US02/40453

2AB; 6

2AB; 6

2AB; 6

2AB; 6

2AB; 6

2AB; 6

2AB; 6



HORN 1;: 2B;

HOU 00

20AB; 21 1; 2B;
2B; 20AB; 21 115 16 JUNE 2006 WO 03/053915 "TABLE 1" ITIUIv HO H-.. H

WO 03/053915

KE

KF

KG

KH

Ki

KJ

o

N\ 4

o
W,
0

z

,‘:i\ /tz
Q

z

20AB; 21 1; 2B;

"TABLE 1"

245

.26

25

1.85

1.85

215

123

482

496

500

483

483

420

20AB; 21 1; 2B; 20ABj¢ AINEioos

PCT/USO2/40453

2AB; 6

2AB; 6

2AB; 6

2AB; 6

2AB; 6

2AB; 6



4.31342 3.91328 4.11,392 4.36 PCT/ U S02/40453 1; 2B;
20AB; 21 1 OABC 1 OABC 10ABC 116 16 JUNE 2006 WO 03/ 053915 IZ
d 8.42- 8.32

21 1; 2B,
(m
7.72-7.68 (m 3HCTHSRAMSB 15 (m

"TABLE 1" 3ywQiofa2eRCT/ US02/ 40453 | H NVR(400 MHz, CD30D):
7.92 7.88 (m 1H),

3H),

2H),

8.12-8.06 (m 3H),
7.09-7.07 (m 2H),

5. 85 10ABD

KK
ol VA '

s ol ppo '

JEatss

KN (o] [s] "
r@g

le]
KO o .
I

O
KP 0 \ ,N
A

Hes %
KQ o o @—o

"TABLE 1"

26 49

18 475

4.01 435

24 421

2.55 435

27 449

3.06 393

124

20AB; 21 1; 26

UN®O1Y3s

2AB; 6

2AB; 6

1,7AB
C; 8AB

1,7AB
C; 8AB

1.7AB
C; 8AB

1;7AB
C,; 8AB

1,7AB
C;8A



(s, 2H), 3.97-3.88 (m 1 H),3.52-3.35 (m 4H), 3.20-3.08 (m 2H), 2.@RsunNE A%
(m 1 H),1. 88 1.82 (m 1 H, 1.77 1 IHNVR(400 Mz, CD30D): d 8.35- 8.28 (m
3H), 8.13- m,, 2H, 8.04 7.98 (m IH), 7.86-7.81 (m 7.67. JA 4.21
565 7.65 (rﬂv%ﬂé’* o 20 7.17 (m 2H), 7.12, 10ABD 7.10 (m 2%’””&?”%&” %, 2H),
3.80.3.43 (m B5H), 3.14-3.11 (m 1H), 3.03- 2.97 (m 1H), 2.92-2.80 (m 6H),
2.36 2 10ABD | HNVR(400 M-z, CD30D): craBigGe 8.44 (m 1 H), 8.24-8.14 (m
3H), 8.00 7.96 (m 1H), 7.19-7.06 (m 4H), 5.85 JC 3.64 490 (s, 2H),
4.38-4.35 (m 1 H), 3.65-3.36 10ABD 117 (m 4H), 3.33-3.27 (m ), 3.15-2.99
(m 2H), 1.96-1.78 (m 3b),1.54- 1.45 (m 5H). 16 JUNE 2006 WO 031053915
PCT/ US02/ 40453 " TABLEWY, 1HnNI\/R( 400 MHz CD30fM MEIR (CD3CN): d 7.65-7.4 (m,
) 5H); 7.35 (m, 1H); 6.95 (m, 3H); 35A:7
416 341 6.15(brs, 1H); 595 (brs,1H); 5.2 ABC:8
(5,2H);3.4-3.4 (m, 2H); 235 (m, 1H);,  AC
1.6 (m, 1H); 1.47 (m, 1H).

KR

1H NMR (CD30D): d 8.19 (m, 1H),
8.05 (m, 1H), 7.87 (m, 1H), 7.75 (s,
1H); 7.70 (m, 1H); 7.15 (m, 1H);
3.91 453 7.06 (m, 1H); 7.00 (m, 1H); 5.70 (s, 38
: 2H), 4.06 (m, 2H); (s, 3H), 3.02-3.21
(m, 2H), 2.79 (s, 3H), 2.26 (m, 1H),
4 1.53 (m, 2H), 1.14 (m, 3H)

u&% 1H NMR (CD3CN): d 7.65-7.45(m, 4.
5H); 7.4 (m, 2H); 7.1 (m, 2H); 6.0 .
KT © o 351 327 (br s, 1H); 5.65 (br s, 1H); 2.6 (m, 2ABC;
1H); 1.85 (m, 1H); 1.7 (m, 1H) 3

H&"(%E:L 1H NMR (CD3CN): d 7.62-7.4 (m,
KU S 5 426 356 5H); 7.3 (m, 2H}); 7.0 (m, 2H); 5.2 (s, 4
o]

KS

2H); 4.2 (m, 2H); 2.6 (m, 1H); 2.05
(m, 1H); 2.85 (m, 1H), 1.25 (m, 3H).

7.29 (m, 5H), 7.12 (m, 2H), 6.88 (m, 7 A

406 341 2H), 5.03 (s, 2H), 3.08-2.85 (m, 2H),
2.06-2.02 (m, 1H), 1.50-1.46 (m, 8AC
1H), 1.38-1.35 (m, 1H)

m?
o Gé 1H NMR (CD3CN:D20 (1:1)); d 7.40-
E)
o)

m!
HO’HT‘\_): 1H NMR (CD30D): d 7.18 (m, 2H),
° 6.86 (m, 2H), 4.61 (s, 2H), 3.23-3.09 7 pc.
KW 321303 (m, 2H), 216213 (m, 1H), 1.81 (m, o\ -
S 3H), 1.55-1.51 (m, 1H), 1.47-1.44

{m, 1H)
I



d8, ): - . 833 (m 3H), 8.12-8.10 (m 3H), 7.93 7.90 (m1 H), 7.1816NE6ME
(m 3H), 7.18 JD U 3.61 553 7.10 (m 4H), 5.85 (s, 2H), 3.63-3.49 }OABD (m
2H), 3.16-3 7H), 2.92- 2.78 (m 6H), 2.03-2.01 (m 1 . 1,51 (m
1H), 1. 45- 1%”4‘883(’4?@&3\). JF JGJH "J F 10ABD 3. 815171 OABD 3.48%5&’5%%341‘1—1 NVR
(CD3OD): d 8.44 (m 1H); 8.16 (m 3H); 7.97 (m 1 H); 7.27 (m 3.114062H);
7.09 (m 2H):5.85 (s, 2H); 3.2010ABD (WABLEHJ: 3.01 (s, 3H); 2.17-2.13 (m 1

H,1.56-1.52 (m 114), 1.48-1.45 (m 1H) 118 16 JUNE 2006 WO 03/053915
PCT/ USO2/ - 10453

1H NMR(400 MHz, CD30D): d 8.43-

8.33 (m, 3H), 8.12-8.09 (m, 3H), 7.94

‘ 7.90 (m, 1H), 7.73-7.68 (m, 3H), 7.28. 75 o .
4.65 468 7.26 (m, 2H), 7.11-7.09 (m, 2H), :

° 5.85(s, 2H), 3.27-3.12 (m, 2H), 2.16- OAC
2.12 (m, 1H), 1.56-1.53 (m, 1H), 1.47.
. 1.44 (m, 1H)
"

O§"h| :]

“on 1H NMR(400 MHz, CD30D): d 8.40-
8.30 (m, 3H), 8.12-8.04 (m, 3H), 7.90.
7.87 (m, 1H), 7.69-7.67 (m, 3H), 718 o104
385 538 7.06 (m, 4H), 5.84 (s, 2H), 4.354.28
(m, 1H), 3.63-3.37 (m, 3H), 3.22- BD
2.96 (m, 3H), 1.90-1.66 (m, 3H), 1.54-
1.51 (m, 1H), 1.46-1.42 (m, 1H).

1HNMR(400 MHz, CD30D): d 8.46-

8.49 (m, 3H), 8.18-8.09 (m, 3H), 8.00-

7.96 (m, 1H), 7.79-7.70 (m, 3H), 7.17- 9-10A
3.78 537 7.09(m, 4H), 5.87 (s, 2H), 3.85-3.39 'BD

(m, 5H), 3.12-3.03 (m, 2H), 2.28-

2.16 (m, 1H), 2.00-1.95 (m, 2H), 1.54

1.35 (m, 2H).

1H NMR(400 MHz, CD30D): d 8.39-

8.29 (m, 3H), 8.12-8.03 (m, 3H), 7.90

7.84 (m, 1H), 7.69-7.67 (m, 3H), 747 .4 00
381 538 7.06(m, 4H),5.83 (s, 2H), 430427 "0

(m, 1H), 3.62-3.39 (m, 3H), 3.26-

3.08 (m, 3H), 2.01-1.63 (m, 3H), 1.55

1.45 (m, 1H), 1.37-1.29 (m, 1H).
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"TABLE 1" CH O- P\IN-4 3.21 476 N H 10ABD 10ABD 10ABD 10ABD 12; 10ARNE 2@
3A; 3C 119 16 JUNE 2006 WD 03/ 053915 r PCT/ US02/ 40453 "TABLE 1" "N O HO''Y 1
1H NVR(400 Mz, CD30D): d 8.4 (d, 1H); 8.39 (s, 1H); 8.35 ( 8.1 (m
2H): 8.05 WROXOSFIS 779 (m INT r 4.98 514 2H): 7.7 (m 2%?%@‘5&‘“{% 1H) ;
6.9 7.0 (m 2H); 5.9(s, 2H); 3.1 (br. 2H); 3.0 (br, 3H); 2.8 (br, 3H; 2.9
(m IH; 1.5 (m 1H); 1.39 (m 1H). TTABLEY

1H NMR(400 MHz, CD30D}: d 8.46-
8.35 {m, 3H), 8.16-8.10 (m, 3H)7.97-
7.94 (m, 1H), 7.77-7.71 (m, 3H), 7.14

LB 491 496 7.08(m, 4H), 589 (s, 2H), 3.07 (s, O OA
2H), 2.96 (s, 3H), 2.78 (s, 3H), 1.93-  BD
1.86 (m, 1H), 1.53-1.50 {m, 1H), 1.36.
1.33 (m, 1H)
9:10A
LC 384 420 it
4
N
O
gs
HO e,
0
LD 466 327 BA; 8A
\"0 5AB;
LE 326 8A;3B;
2B
LF 476 355 6A; 9C
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12; 10ABD 12; 10ABD N 12; 10ABD f 12; 10ABD | HNVR(400 NHz, CD30D)jg 8E 2006
8.44- 8.42 (m 1H), 8.24-8 14 (m 3H), 7.99-7.95 (m 1H), 7.27-7.21 (m 1H),
7.07-6.98 (Jp, 2HL., 591 (s, 2H), 12; 4.43-4.37 (m 1H), 3.67-3.63 (m |0ABD
2H), 3.49-3 74013, 3.33-3.27 (m), 3.16-3.03 (m 2H), 1PEWU286453( m
2H), 1.54-1.46 (m 6H). 120 16 JUNE 2006 WD 03/ 053915 "TABLE 1"

PCT/ U502/ 40453 12: 10ABD 12; 1QABD 12: "TABLE 1"

o—
(o}

Y -4
HO' Y
LG

[s]

NS | a9 s

o)
.N{E’\
(o]
O
LH

0 456
\NI .

Q)

5
02 308
12ABC
569 13,33,
3
12ABC
597 13,33,
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10ABD 12; 10ABD H | HNMR(400 MHz, CD3OD): d T.99- T.97 (m 1H), T.90-¢J88E 2006
(m1H), 7.80 7.77 (m 1H), 7.56-7.52 (m1 H), 7.28 JW"' ~F 3.58 439 (s,
1H), 7.20-7.16 (m _1H), 7.10-7.03 14; 31 (m 2H), 5. 58 (s, 3.27-3.13 (m
5H), 2.18- 2“’%%’3 5391 , 1.56-1.54 (ma1H), 1.45-1.43 (m IH)Pl(_-DTi'-@fLZ/i‘B“?JUNE
2006 WO 03/ 053915 JY KA PCT/ US02/ 4( 1453 "TABLE 1" 2AB; 6 2.6 474 2AB; 6 2.5
468 122 2AB; 6 2AB; 6 2AB; 6 2AB; 6 2ABBLE116 JUNE 2006

371 15

493 | 14,31
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WO 03/ 053915 "TABLE 1" PCT/US02/41)453 KE \ d - 2.45 482 ai KF ,, MHUREBDOG
2.6 496 2AB; 6 2AB; 6 2AB; 6 CH KI CH t4 1.85 483 2AB;, 6 KI N p N 2.15 420

11 2AB; 6 123 WD 03/053915 KK KL H HO N 0 CH KO )
WO 03/053915 PCT/US02/40433

it will be appreciated by those skilled in the art that changes could be
made to the embodiments described above without departing from the broad
inventive concept thereof. It is understood, therefore, that this'invention is not
limited to the particular embodiments disclosed, but it is intended to cover
modifications that are within the spirit and scope of the invention, as defined
by the appended claims.
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KP KQ Ho 16 JUNE 2006 PCT/ U502/ 40453 "TABLE 1" 2. 64962AB; 6 1.84752ABp JONE 2006
4.014351; 7AB C, 8AB 2.44211; 7AB C, 8AB 2.554351; 7AB C, 8AB 2.7 449 3.06 393

124 1; 7AB C. 8AB 1: 7AB C. 8A WD 031053915 KR KS KT . KU KV_ KW I I I
WO 93/053915’ PCT/USHZ/40453

THEREFORE, WE CLAIM:

1. A compound represented by Formula (1):

T

/ér(W)n-*X-U—W
v

R® ()
or a pharmaceutically acceptable salt, solvate or isomer theréof, wherein:

M is -(C(R¥**)(R*))m-, wherein mis 1 to 6:

T is selected from the group consisting of R¥'-substituted alkyl,
cycloalkyl, heterocycloalkyl, cycloalkenyl, heterocycloalkenyl, aryl, heteroaryl,
-OR?, -C(O)R*, -C(0O)OR?, -C(O)NR¥R?, -C(OINR¥OR?, -C(0)SR?,

-NR¥R?, .NR®C(O)R*, -NR?*C(0)OR?, -NR¥*C(O)NR*R%,
-NR®C(O)NR?*OR?, -SR?, -S(0),NR*R?, -S(0),NR*0R?, -CN,
-P(O)YR*)OR%), -P(O)(OR*)(OR?), -C(R*}(=N(OR?)), -C(O)-AA-NR*R?
and -C(O)}-AA-NR¥OR’,

wherein each of the cycloalkyl, heterocycloalkyl, cycloalkenyl,
heterocycloalkenyl, aryl and heteroaryl groups of T is independently
unsubstituted or substituted with one to five independently selected R?°
moieties which can be the same or different, each R%° moiety being
independently selected from the group of R%° moieties below;

V is selected from the group consisting of alkyl, R*'-substituted alkyl,
cycloalkyl, heterocycloalkyl, cycloalkenyl, heterocycloalkenyl, aryl, heteroaryl,
-OR3, -C(O)R*, -(CR®R%*),1C(O)OR3, -C(O)NR#*R%,

-(CR®R?),,C(0)NRZ0R?, -C(0)SR®, -NR¥R%, -NR®C(O)R*,

-NR®C(0)OR?, -NRZ®C(0)NR?*R?%, -NR*®C(ONR*0OR?, -SR?,
-S{O)NR¥R?, -S(0),NR®0R3, -CN, -P(O)(R*)}(OR?"), -P(O}OR*)(OR%),
-C(R*}=N(OR?)), -C(0)}-AA-NR?*'R?® and -C(O)}-AA-NR®OR?,

wherein each of the cycloalkyl, heterocycloalkyl, cycloalkenyl,
heterocycloalkenyl, aryl and heteroaryl groups of V is independently
unsubstituted or substituted with one to three independently selected R%
moieties which can be the same or different, each R? moiety being
independently selected from the group of R¥°moieties below;

W is selected from the group consisting of
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16 JUNE 2006 PCT/US02140-153 "TABLE 1" | H NMR (CD3CN): d 7.65-7.4 (m Jlm'ﬂ)2006
7.35 (m 1H); 6.95 (m 3H) 35A;7 4.16 341 6.15 (br s, 1 H; 5.95 (br s, 1

H: 5.2 ABC 8 (s,2H);3.4-3.4 (m 2H); 2.35 (m 1H); AC 1.6 47
(m 1 H. MONENEBOD): d 8.19 (m 1H), 8.05 (m 1 H, 7P é%@mﬂm .75
(s, 1H):7.70(m 1H);7.15(m 1H); 3.914537.06 (m | H; 7.00 (m 1 H); 5.70
(5,38 2H), 4.06 (m 2H); (s, 3H, 3.02-3.2RAm 2H), 2.79 (s, 3H), 2.26 (m 1

M, 1.53 (m 2H), 1.14 (1 3H 1H R (CDSON): d 7.65:7.45 (maA 5H; 7.4
(m 2H: 7.1 (m 2H: 6.3 2ABC B)F52f327(br£331R . 5.65 (br s, 1 H: 2.6 (m
CN): d 7.62-7.4 (m 4 5H): 7.3

3 1H);1.85(m1H);1.7(rrg £263%Q}H NVR ( :
(m 2H); 7.0 (m 2H); 2 ' ?,f? 2.6 (m IH); 2.05 (m 1H);
2.85 (m IH, 1.25 (m 3H. 1H NWMR CNLLDQCB‘f(l 1)): d 7.40

l\f \\S// i 2
HL/'\B:' Y SOr R, N

a covalent bond, -(C(R}R*))nz-, -O-, -S-, and -N(Z)-;

X is selected from the group consisting of alkylene, cycloalkylene,
heterocycloalkylene, arylene, heteroarylene and “C==C-, wherein each of
the alkylene, cycloatkylene, heterocycloalkylene, arylene or heteroarylene
groups of X is independently unsubstituted or substituted with one to four
independently selected R?* moieties which can be the same or different, each
R? moiety being independently selected from the group of R®moieties below;

U is selected from the group consisting of a covalent bond,
LCRYR)pr, -Y-(CRY)R*))g. -(CROR))-Y-, and -Y-; |

Y is selected from the group consisting of -O-, -S(O)x-, -N(Z})-, -C(O)-,
-OC(O)-. -C(O)N(R¥)-, -N(R*)C(OIN(R®)-, -N(R*)S(O}-, -N(R**)S(O)-,
S(O)N(R?)-, and -S(0)N(R%)-; | |

Z is selected from the group consisting of -R?, -C(O)R?, -S(0)R® and
-C(ONR’R?;

nis 0 to 2,

n1is0to2;

n2is1to2;

pis1to4;

qis 1to4;

tis 1to4;

vis 1to 3;

xis0to2;

yis Oto 3;
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7.29 (m 5H), 7.12 (m 2H). 6.88 (m 7ABC, 4.06 341 2H), 5.03 (s, 2i)JUNE 2006
3.08-2.85 (m 2H), 8AC 2.06-2.02 (m 1H), 1.50-1.46 (m 1H), 1.38-1.35 (m
1H) 1H NMR (CD3OD): d 7.18 (m 2H), 6.66 (m 2H), 4.61 (s, 2H), 3.233.09
7ABC, 3.2W6030ms 2H), 2.16-2.13 (m 1H),1.81 (m 8AC 3HpcTASBSdsHl (m 1
H, 1.47-1.44 (m 1H) 125 16 JUNE 2006 WO 03/ 053915 HOB KX KY LA

PCT/ US02/ 40453 "TABLE 1" 1HsNVR(400 MHz, CD30D): d 8.43- 8.33 (m 3H)

8.12-8.09 (m 3H), 7.94%7.99 (m 1H, 7.73-7.68 (m 3H), 7.28 7ABC,

7.26 (m 2H), 7.11-7.09\(m
2.12 (m 1 H, 1.56-1.53Mm1

H),

4. 65 468

.85(s, 2H), 3.27-3.12 (m 2H), 2.16- 8AC
7147 1.44 (m 1H) |H NVR(400 Mz, CD30D): d

8.40- 8.30 (m 3H), 8.2-8.04 {lm 3H), 7.90 7.87 (m 1H), 7.69-7.67 (m 3H).

7.18 9; 10A

—

AA is 0 , wherein R*' and R* are the same or
different and are each independently selected from the group consisting of H,
alkyl, cycloalkyl, aryl, heteroaryl, -NR?*R%, -(CH,);sNH(C=NH)NH,,
-CH2C(O)NHg, -CH,C(O)OH, -CH;SH, -CH,S-SCH,CH(NH2)C(O)OH,
-CH2CH;C(O)OH, -CH2CH2C(O)NH;, ~(CH2)aNHz, -CH2CH,CH(OH)CHNH;,
-CH,CH(CHjs)e, -CH(CH3)CH2(CH3), -CH2CH,SCH;, -CH,0H, -CH(OH)(CHa),

-GG

—H,C 7 NH

and ' ,

or R¥' and R*%, together with the N to which R*' is attached and the C
to which R*' is attached, form a 5-membered ring which is unsubstituted or
independently substituted with a hydroxyl group; _

R' is selected from the group consisting of alkyl, R?'-substituted alkyl,
cycloalkyl, heterocycloalkyl, cycloalkenyl, heterocycloalkenyl, aryl, heteroaryl,
-C==CR® and -CR*:CR'R,

| wherein each of the alkyl, cycloalkyl, heterocycloalkyl, cycloalkenyl,
heterocycloalkenyl, aryl and heteroaryl groups of R’ is independently
unsubstituted or substituted with one to five independently selected R?®
moieties which can be the same or different, each R?° moiety being
independently selected from the group of R?® moieties below,

each R?, R* and R® is the same or different and each is independently
selected from the group consisting of H, halo, alkyl, RZ-substituted alkyl,
cycloalkyl, heterocycloalkyl, cycloalkenyl, heterocycloalkenyl, aryl, heteroaryl,
-OR®, -C{O)R’, -C(O)OR?, -NR*R%, -NR¥C(0)R?, -N(=C-0-NR*R?),
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3.85 538 7.

06 (m 4H), 5.84 (s, 2H), 4.35-4.28 (m iH), 3.63-3.37

(m 3H),

3.22- BD 2.96 (m 3H), 1.90-1.66 (m 3H), 1.54 1.51 (m 1H), 1. 44-§. JUN (3806 1
H) . 1HN|\/R(400 MHz, CD30D): d8.46- 8.49 (m 3H), 8.18-8.09 (m 3H),

(m 1H)

7.79-7.70 (m 3H), 7.17 9: 10A 378537709(m

3.85-3.39 B9SOI5H), 3.12-3.03 (m 2H), 2.28 2.16 (m 1%6%%2’66‘5

2H), 1. 54 135&; qul-% i H NVR(400 MHz, CD30D): d 8.39- 8.29 (m 3H),
0

8.12-8.03 (mNREIH(O

3.26 3.08 (

7.84 (M 1H), 7.69-7.67 (m 3H), 7.17. 9.1

538 7. 06 (rnm 4H) wﬁéﬁég hggme Y agkyf‘hgger&%hgm(yi cwiloﬁg ;389§

126 16 JUNE mecmmaem:mwzaﬂddnetma@l gOupE of R, R} and R

independently unsubstituted or substituted with one to four independently
selected alkyl, R?-substituted alkyl or R% moieties which can be the same or
different, each R% moiety being independently selected from the group of R?
moieties below;

each R® is the same or different and is independently selected from the

- group consisting of H, alkyl, RZ-substituted alkyl, cycloalkyl, heterocycloalky!,

cycloalkenyl, heterocycloalkenyl, aryl, heteroaryl, -OR®, -C(O)R’, -C(O)OR®,
-NR#R?, -NR®*C(0)R?, -N(=C-O-NR*R?) and -NR¥S(0),R?,

each of the cycloalkyl, heterocycloalkyl, cycloalkenyl,
heterocycloalkenyl, aryl and heteroaryl groups of R®is independently
unsubstituted or substituted with one to four independently selected alkyl, R%-
substituted alky! or R% moieties which can be the same or different, each R
moiety being independently selected from the group of R% moieties below;

each R® is independently selected from the group consisting of H, alkyl
and -OCF3; ,

each R’ is independently selected from the group consisting of H alkyl,
heteroaryl and —CF3; |

each R?is independently selected from the group consisting of: alkyl,
R¥-substituted alkyl, -OR?, halo, -CN, -NOz, -NR*R?, -C(O)R?, -C(O)OR?,
-C(O)NR*R?, -S(0).NR#R®, —S(O)R®, -CF3, ~OCF3, -CF,CF3,
-C(=NOH)R?, aryl, halo-substituted aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, —-N(R®)S(0)R?, -N(R¥®)C(O)R®, and —-N(RZ*)C(O)NR*R?,

wherein each of the aryl, halo-substituted aryl, heteroaryl, cycloalkyl
and heterocycloalkyl groups of R¥is independently unsubstituted or
substituted with one to four independently selected R¥ moieties which can be
the same or different, each R? moiety being independently selected from the
group of R% moieties below,

or two R? groups taken together with the carbon to which both R

\C=O

groups are attached is - ;
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PCT/ US02/ 404. 53 ' ABLE 1" 1H NVR(400 Mz, CD30D): d 8.46. 8.35 (m 3H),
8.16-8.10 (m 3H)7.97 7.94 (m 1H), 7.77-7.71 (m 3H), 7.14 9;10A 44 9496
7.08 (m 4H), 5.89 (s, 2H), 3.07 (s, BD 2H) 2.96 (s, 3H), 2 78 (s (=) M
1.93 1.86 1H),1.53-1.50 (m 1H), 1.36 1.33 (m |H HO O 3.84 420 9;10A
BD 4.66 32 060A’05 ¥ 326 5AB; 8A 3B 2B 4.76 355 BA 9C 12"7CTi‘é‘5°5’6M§ 2006 WO

03/ 053915 HO LG IABLE 1" 497 PCT/ US02/ -1 0-453
is one to three substituents independently selected from the group

consisting of: -OR?, halo, -CN, -NO,, -NR%R%, -C(O)R?, -C(O)OR?,
-C(O)NR#R%, -S(0),NR*R®, ~SO,R?, -CF3, -OCF3, -CF,CF3, -C(=NOH)R?,
RZ.-substituted alkyl, aryl, heteroaryl, cycloalkyl, heterocycloatkyl,
~N(R®)S(0)R®, ~N(R®)C(O)R®, and —N(RZ®)C(O)NR*R?;

wherein each of the aryl, halo-substituted aryl, heteroaryl, cycloatkyl,
and heterocycloalky! groups of R?! is independently unsubstituted or
substituted with one to four independently selected R?® moieties which can be
the same or different, each R? moiety being independently selected from the
group of R*® moieties below,

or two R?' groups taken together with the carbon to which both R*!

\C=O
groups are attached is e :
each R% is independently selected from the group consisting of:
halo, alkynyl, aryt, heteroaryl, ~OR?, -(C;-Cs alkyl)-OR?*, —CN, —NO;,
~NR¥R?5, _C(0)R?, ~C(0)OR?, ~C(O)NR¥R?, ~S(O}xNR*R?, -S(O)xR%,
~CF3, —OCF3, ~CF,CF3, ~C(=NOH)RZ, -N(R*)S(0)R%, -N(R?*)C(O)R,
and ~N{R**)C(O)NRZ*R%,
*-or two R? groups taken together with thie carbon to which both R%
\C#O
groups are attached is -~ ;
each R% is independently selected from the group consisting of H,
hydroxyi, hato and alkyt;
each R is independently selected from the group consisting of H and
alkyl; |
each R%°is independently selected from the group consisting of H,
hydroxyl, atkyl, hydroxyalkyl, aryl, cycloalkyl, heteroaryl, -NR**R?*, -(C4 to C
alkyl)NRZN?, -CF3 and -S(0).R%,
each R% is independently selected from the group consisting of H,
hydroxyl, alkyl, hydroxyalkyi, aryl, cycloalkyl, heteroaryt and NR®R%
R? is independently selected from the group consisting of heteroaryl,
heterocycloalkyl and -NR*R%;
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43 0 15 LI LJ LK 0 502 569 597 30B 12ABC , 13,33, 3 12ABC , 13,33, 3 ]6]%? #@)6
JUNE 2006 WO 031053915 PCT/ USQ2/ 40453 "TABLE 1" 15 LM 493 14,31 129 f B
2006 WD 03/ 053915 PCT/ US02/ 40453

WO 03/033915 PCT/US02/40453

R* is independently selected from the group consisting of H and R%
substituent groups above;

R*is independently selected from the group consisting of H and R
substituent groups above,

or R® and R*°, taken together with the carbon to which R¥ and R* are

™~

attached, is -~
with the proviso that at least one of V or T is selected from the group
consisting of ~C(ON(R*)(OR*), -C(0)OR® and ~C(O)NR*R?, and
when —(W);-X-U- is alkylene, R' is not alkyl.

C=0

2. The compound according to claim 1, wherein m is 4.
3. The compound according to claim 1, wherein m is 3.
4. The compound according to claim 1, wherein m is 2.
5. The compound according to claim 1, wherein mis 1.

6.  The compound according to claim 1, wherein R®®is H or

—{C4- Cg)alkyl.
7. The compound according to claim 1, wherein R* is H or |
~(C+- Ce)alkyl. /
8. The compound according to claim 1, wherein T is selected from
the group consisting of -C(0)R*, -C(0)OR?, -C(O)NR®R?, and
—C(O)NR®OR?,

9. The compound according to claim 8, wherein T is —C(O)OR?in
which R? is alkyl.

10.  The compound according to claim 8, wherein T is ~C(O)NR®R?
in which R® is H or alkyl and R% is H, alkyl or {C+ to Cg alky)NRZN?,
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It wll be appreciated by those skilled in the art that changes coul @ Jo8E 2006
made to the enbodi nents descri bed above w thout departing fromthe broad

i nventive concept thereof. It is understood, therefore, that this invention
is not |imwaedssusthe particul ar enbodi nents di scl osed, butct/tsizsoisat ended
to cover nodifications that are within the spirit and scope, of the

i nvention, as defined by the appended clains. 130 16 JUNE 2006 WO 03/053915
PCT/ US02/ 40453 THEREFORE, WE CLAIM 1. A conpound represented by Formula (1):
T (Wr X-URL (111or Fherampotmdtdccatding éeclajph dbwhesah IV, issol vat e or i soner

Fram the or GIOMRERTRQUGEN RS s H bl aa i Rar alkycl oal iyl |~ 0 o

het.er ocycl oal kyl, cycl oal kenyl, heterocycl oal kenyl, aryl, heteroaryl, -OR3,
-C(OR4, -C(OOR3, -C(ONR24R25, _C(O NR240R3, -C(O SR3, -NR24R25,
-NR25C( O) R4, - NR125C( DhéXgofmpouna Lot A4inf1 2@wherdiRV2i5 C GRR3, - SR3,

-S( 0 xNR24R25, -S(0) xNR250R3, -CN, -P(O) (R24)(0R24), -P(O( 4) (OR24),

- C( R4) (=N( odysh RTis@kylaa- NR2AR25  and - C( O) - AA- NR25OR3, wherein each of the
cycl oal kyl, heterocycl oal kyl, cycl oal kenyl, heterocycloal kenyl, aryl and
het eroaryl groups of T is independently wunsubstituted or substituted with

one to five indeg@ndehécosriaemideatddiding tElain dswhbicift V¢ #-OR YR siane or
di fferent, each R0 noi ete\{4 bei ng independently selected fromthe group of
R20 noi et i ewidh Bvis H and R™is H.

14,  The compound accbrding to claim 1, wherein W is a covalent
bond.

15. The compound according to claim 1, wherein n is 1.

16. The compound according to claim 1, wherein X is arylene which -
is unsubstituted or substituted with one to two independently selected R?

moieties which can be the same or different.

17.  The compound according to claim 16, wherein X is phenylene
which is unsubstituted or substituted with one or two halo substituents which

can be the same or different.

18.  The compound according to claim 1, wherein X is a
hetéroarylene which is unsubstituted or substituted with one to two
independently selected R%° moieties which can be the same or different.

19.  The compound according to claim 1, wherein U is
~Y-CRNR)q--

20. The'compound according to claim 19, wherein Y is —-O-.

21.  The compound according to claim 19, wherein qis 1, RYisHor
alkyl and R* is H or alkyl.
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Vis selected fromthe group consisting of alkyl, R21-substituted al kyJUNE 2006
cycl oal kyl, heterocycl oal kyl, cycl oal kenyl, heterocycl oal kenyl, aryl,
heteroaryl, -0OR3, -C(OR4, -(CR23R24)nl1C(0O OR3, -C(O NR24R25,

- (CRRZ3R2YA Y @PMPRBIOR3, - C(O) SR3, -NR24R2s - NR25C(O R4, - NR BETUSHIANIs3
-NR25C( O NR24R25, - NR25C( O NR140R3, -SR3. -S(0 xNR24R25, -S(0O xNR250R3, -CN,
-P(O(R24) (OR24), -P(O (OR24) (OR24), -C(R4H)(=N(OR3)), -C(O -AA-NR24R25 and
-C(O - AA-NR 250R3, wherein each of the cycl oal kyl, he.ter10‘cycl oal kyl ,

cycl oal kenyl, h@Rer odyielompesngd accarding i dlairatle wbergin Ryrie sptectdd foins

I nd dent | bstit titut Lt h to.th L nd dent |
ol eoreq rodte B RS SR cRnaRER Hhy Holhetbiodal Woptain 288 ok M50 mor oty
oe. o o Fetit "

ool oot ed T DAY B RO SO SRR ey B Rt orV ! ©

PCT/ US02/ 404BBstitated witlorne t¢ trsiRdependently, selected R oncibties whiohdsan be

-(C(R3) (R4))p2-, -0-,.=S-..and R/y(,z X i.s sel ect d[&{/? th ro

consi sti ng }J'?e s flifferept eaah By | E%f%?ty W%W@P@T‘&%’Iﬂ "?ﬁ“et,egéh'i' B'R?e

het er oar yl egm gf R®roietieber ei n each of the al kyl ene, cycl oal kyl ene,
het er ocycl o L&Fene, arylene or heteroarylene groups of X is independently

unsubstituted or substituted with one to four independently selected R20

noi eties which c be_the sane qr different, .egch, R20 mpiety being
i ndependent |y sel€ct ed "erGRRWME m&i'%?ﬁ@%ﬁeﬂh@émﬂﬂﬁrﬁ

24. The compound according to claim 1, wherein each R3is
independently H, alkyl or aryl.

25.  The compound according to claim 1, wherein each R* is
independently H, alkyl or aryl.

26.  The compound according to claim 1, wherein each R®is
independentiy H, alkyl or aryl. .

27.  The compound according to claim 1, wherein each R® is
independently selected from the group consisting of alkyl, R?'-substituted
alkyl, -OR?, halo, -CN, -NO., -NRR?, -C(0)OR3, -S(0O)R®, -CF3, -OCF3, aryl,
heteroaryl, cycloalkyl, wherein each of the aryl, heteroaryl and cycloalkyl
groups of R%is independently unsubstituted or substituted with one to four
independently selected R? moieties which can be the same or different, each
R? moiety being independently selected from the group of RZ moieties.

28.  The compound according to claim 27, wherein R? is a
heteroaryl group selected from the group consisting of pyrazinyl, pyrrolyl,
pyridyl and morpholinyl.

29. The compound according to claim 1, wherein
M is -(C(R¥*)(R*))m-, wherein m is 1 to 4;
V is ~C(0)OR® or —-C(O)NR®OR?,
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Uis selected fromthe group consisting of a coval ent bond, -(C(R3){R)NER00s
-Y-(CR3)(R4))4 , -(C(R3)(R4)k-Y-, and -Y-; Y is selected fromthe group
consisting of -0-, -S(O -. -N(2-, -C(O-, -0C(O-, -C(O0)NR24)-,

- N( R24)C(O)\N()R2/5§3915 N(R24) S(O -, -N(R24)S(0)2-, -S(O N R4PpcT/UatH0453

-S(O 2N(R24)-; Z is selected fromthe group consisting of -R3 - (O R3,

-S(0), R3 and C(Gr).@'ﬁ@%ugamhoﬁk,g ’blNi—S@(C?)b 3 né(og\nﬂaz pis 1to 4

gislto4; tislto4,; 2 16 JUNE 2006 WO
031053915 PCIC(Q)NRIRAY 16(13)R§2>r-m(R J(HN(@R ))s o , wherein R31 and R32 are the

sanme or different, and ar ch | nde L)y selected fromthe group
consi sting of H. R’&“‘k?l"?"@%ﬁ%ﬂ.ﬂd&ﬁ,‘@kﬁﬂ Pt er oaryl, - NR2AR25,
- (GH2) 3NH( C=NH) NHZ i« . :
- CH2S- SCH2CH( NH2) '53835%@%@8%5?%@5@%@@!“d?PEE&?QENHz,
- CH2CH2 CH( OHuasabtituted-oPi<aibsijtGtdaiwith Gng GbifivSiRigpeRienthyCERIELRAGTS, - CH2OH,
-CH(OH) (CHB), - .
moieties;

R'is cycloalkyl, aryl, heteroaryl, each of which can be independently
unsubstituted or substituted with one to four independently selected R?
moieties; and

R%is H.
30. The compound according to claim 29, wherein m is 1.
31.  The compound according to claim 29, wherein m s 2.

32. The compound according to claim 29, wherein R* is H or
—~{Cy- Cg)alkyl. and R* is H or —(C+- Cs)alkyl.

33. The compound according to claim 29, wherein T is selected
from the group consisting of —C(O)R*, —-C(O)OR?®, —-C(O)NR*R?, and
—C(ONRZ0OR?.

34. The compound according to claim 33, wherein T is
—C(O)OR? or —-C(O)NRZR?,

35. The compound according to claim 29, wherein V is
—C(O)NRZ0R? in which R?® is H or alkyl and R®is H or alkyl.

36. The compound according to claim 29, wherein W is —C(R)RY-
in which n2is 1, R¥is H and R* is H or W is a covalent bond.

37. The compound according to claim 29, wherein X is arylene
which is unsubstituted or substituted with one to two independently selected
R? moieties which can be the same or different.
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9\ ZNHand HC or R31 and R32, together with the N to which R31 163UNE 2006

attached and the C to which R31 is attached, forma 5-nmenbered ring which is

unsubstituted or independently substituted with a hydroxyl group; R is

sel ect ed f MOODING9Gr oup consi sting of al kyl, R21-substitut edCaiugyd/40453

cycl oal kyl, heterocycl oal kyl, cycl oal kenyl, heterocydoal kenyl, aryl,

heteroaryl. -CCR3 and - CR3=CR4R5, wherein each of the al kyl, cycl oal kyl,

het er ocycl oal kyl , cycl oal kenyl, heterocycl oal kenyl, aryl and heteroaryl

groups of Rl is i3&depéeftueenmpounchactmsdingutoeathior 23,usereinitidsl wi th one to five

I ndependent | R2 noieties which can be the sane-or different, each
o ety TGS

R20 noi ety be endently selected fromthe group of R20 noieties
bel ow, each R2, R4 and R5 is the sanme or different and each is independentl-y
selected fromthe group consisting of H halo, alkyl, R22-substituted al kyl,
cycl oal kyl , het er3@yc| T sgrthpound dcardiagytb cldiet 36, avlyerepaY ienl,, qag Y| |
heteroaryl, OR6, -C(OR,. ,-C(O ., -NR 24 R', -NR 14C (OR 25, -N(=C0-NR
24 R), 133 REsHURr alybandRod U%@i%'-PCTI US02140453 - NR 24S(0)2R', wherein
each of the cycl oal kyl, heterocycl oal kyl, cycl oal kenyl,
40. The compound according to claim 29, wherein R'is selected

from the group consisting of aryl and heteroaryl, wherein each of the aryl and

heteroaryl groups of R' is independently unsubstituted or substituted with one

to five independently selected R moieties which can be the same or

different, each R* moiety being independently selected from the group of R

moieties,

41.  The compound according to claim 29, wherein each R® is
independently H, alkyl or aryt, wherein the alkyl or aryl groups can be
unsubstituted or substituted with one to four independently selected R%
moieties.

42. The compound according to claim 29, wherein each R* is
independently H, alkyl or aryl. |

43.  The compound according to claim 29, wherein each R®is
independently H, alkyl or aryl.

44.  The compound according to claim 29, wherein each R¥ is
independently selected from the group consisting of alkyl, R*'-substituted
alkyl, -OR3, halo, -CN, -NO,, -NR®R?, -C(O)OR?, -S(O),R®, -CF3, -OCF3, aryl,
heteroaryl, cycloalkyl, wherein each of the aryl, heteroaryl and cycloalkyl
groups of R? is independently unsubstituted or substituted with one to four
independently selected R*? moieties which can be the same or different, each
R? moiety being independently selected from the group of R* moieties.

45. A compound selected from the group consisting of:
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het erocycl oal kenyl, aryl and heteroaryl groups of R2, R4 and RS is 4 JUNE 2006
i ndependently unsubstituted or substituted with one to four independently

sel ected al kyl, R22-substituted al kyl or R22 nvieties which can be the sane
or differeMQ0dBaéHSR22 noi ety being independently sel ect ed gagimRobhgssgr oup of
R22 noieties below, each R3 is the sane or different and is independently
selected fromthe group consisting of H alkyl, R22-substituted al kyl,

cycl oal kyl, heterocyyl ogl kyl, cycl (&_I'ke | , ~het erocycl oal kenyl ,
het er oaryl , OHSW C(O)O?gg;‘ R25, - NR24C( O) R25,
-N(=C- O NR24 , R 218(0) 2R of the cycl oal kyl,
het er ocycl oal kyé cyd kenyl, het epoc

groups of R3 is“indepesdently unsubstit

al kenyl, aryl and
or substituted with one to four
i ndependent |y sel ectedcal kyl, R22- substityted al kyl or. i1 e i es which
can be the sane or dififerent, each R22 ety being |'H(aﬁ ¥ly sel ected
fromthe group of 2~Di eti es bel ow, e R6 is indepenHentI gelected from
t he group consi stinp H, al kyl and - ; each R7 is Indep)endently
sel ected fromthe grodp consisting of H al I!yl het er oar yl and - CF3; each
R20 is independently selected fromthe grgup consi st ng of.
R21-substituted al kyI -OR3, hal o, -GN, ﬂcaf -NR24R25, -C(O & C( O OR3,
- C(O) NR24R25, - ( 4R25 -S(O)"HB, , -OCF3, -CF2CF3, -Q NC]—l)RS,

aryl, halo ggstl t ar yl, heteroary, cl oal kyl, heterocyclpal kyl,

- N(R25) S( % \ R5, and - N(R2 @) NR24R25 wher ei n Yeach of t he
aryl, hal S . > heteroaryl, ckcl oaI kyl and {cNoal kyl
groups of R2 . dently unsubsti t d or substi t% -TT one to four
i ndependent | #R22 noi eties whi an be the sa =f erent, each
R22 noi ety being independently sel ect (&qi&@ the group of R230\rmi eties

bel ow,
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or two R20 groups taken together with the carbon to which both R20 @ §fINE 2006
groups are attached is 134 WO 03/ 053915 PCT/ US02/ 40453 R21 is one to three
substituents independently selected fromthe group consisting of: -OR3,

hal 0, -CN, WREP0S3INR24R25, C(OR3, -C(O OR3, -C(0O NR24R25pPCTRSO/ANRRAR25,
- SOxR5, - CF3, -OCF3, -CF2CF3, -C(=NOH)R3, R23-substituted alkyl, aryl,
het eroaryl, cycl oal kyl, heterocycl oal kyl, -N(R25)S(0O xRS, - N( R25) C(O R5, and

-N(R25) C( O NR24R25; wherein each of pﬁe ar » hal o-substituted aMl
heteroaryl, cycloalkyl, and heteroggc N ny groups of R21 is inRé
unsubsti tuted or @Jbstl tuted with ondl to Nour independently sel
noi eti es wh\ R \beNHhe sane or dif@er '
independeE.]N ’ f?@nthe group of
groups ta ogeth fh the carbon to Ich both R21 C—B gr s are
attached is Qeach s independently sefected fromt w9 nsi sting
of :  halo, alkynyl, aryl, heteroaryl, -ORR4,q-(Cl-C6 al kyH) - -CN, - NC2,
-NR 24R25 -C(O)R23, -C(O) OR23, -C(O NR24R28%, -S(O)xNR24R25 S( 3, -CF3,
-OCF3, -CF2CF3, -C(=NOH)R23, -N(R24) S(OXR25, -N(R24)C(O R25, ~and

- N(R24) C(O) NR24R25, or two R22 groups takep together wth the car Fon to Wi ch
both R22 C=0 groups are attached isoﬁach i's |ndependent,I_-¥ selyected from

t he group Bgnsi sti@g of H  hydroxyln d al kyl;

0 YN F
o o : Q

noi eti es below, op two R21
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each R24 is independently selected fromthe group consisting of H andejelkydos
each R25 is independently selected fromthe group consisting of H hydr oxyl ,
al kyl , hydr aryl, cycloalkyl, heteroaryl, -NR 24R24 , to C6

al kyl) NF224N(Zxﬁé%%”w:1| %and’ - ~S(0) xRe3; each R26 is independent | yPEEMU 3%/&!*5? rom

t he group consisting of H  hydroxyl, alkyl, hydroxyal kyl, aryl, cycloal kyl,
het eroaryl and NRSRAD R27 is mdependentl;osel ected fromthe gr ou

consisting of h , _heterocycl dal | &0~ - NR24R25; 135 16\{J NE 2006 WO
03/ 05391/ PCT/ U 1 8453 R30 is i ndeedhgentyy sel ected fromthe grfup

consi sting of H add @ substituent gr@ups~gbove; R40 is -independent!y

selected fromthe gro consisting of H an 0O substituent groups above, or
whi ch R30 ang R40ar©f

e and R40, taken togeth@r with the carbon t
attached, is with the froviso that at |east (ne _of V or T| %dfrom
the group consisting CONR3)(OR), - BrR3 and - -C(O 'NR2 and
when -(W~-X-U is alk he, R is not alKky g The conpound aéording to
claiml1, wherein mis 4. 3. The corrpound accordl ng to claim1, wherein mis

3. 4. The conpound c?torq ng to cl al 1, er,gl nmis 2. 5. The,conpound
according to (’}%m whkrein mis }-ro €Cconpound according t \cl aim 1,
wherein R30 is ad - Co6)al kyl.
| 0
i, @
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7. The conpound according to claim1, wherein R40 is Hor -(C - C6) & JONE 2086
The conpound according to claiml, wherein T is sel ected from t he group

consi sting LR4, -C(OORS, -C(ONR2'R 25, and - J:\ﬁa 9 The
conmpound agg;ordﬂcélgto claim8, wherein Tis -C(OOR3 in e salkyl

10. The conmpound according to claim8, wherein T is -C(O)NR23R25 in which

R23 is Hor alkyl amd R25 Is H alkyl or-(£ to C6 alkyl)NR23N24. 136 16 JUNE
2006 WD 031054915 MS@'40453 11. H{rhe Q\n nd according to m1,
wherein Vis 0 i n whi cho or alkyl and R3 is aal kyl .

12. The conpound ording to claim1,0wh e|nVis-C(O)GR3in ich R3is

al kyl. 13. The co nd according to clai , Wherein Wis - R4)- in
which R3 is H an is H 14. The conpound according to cl a| m 1l wherein W
is a covalent bond. 15. The conmpound accor'tdng to clai ﬁer n is 1.
16. The conpoun ccording to claiml1, whergin Xis arylen

unsubstituted tituted with one tgFt i ndependent | sel d R20

noi eties which the sane or differdnt: The conpound @CCOI’dI ng to .

claim 16, wherein X is phenylene which s unsFubstl tuted or substituted with
one or two halo subgtitudnts which can begthe same or different. 18. The
conpound accorcﬂ ng Rp_ im1, wherepn s\laof\

A

HO' HO

ra
',(
Iz
@)
i
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het eroaryl ene which is unsubstituted or substituted with one to two 1gJuNE 2006
i ndependent |y sel ected R20 noi eties which can be the sane or different. 19.
The conpoundygGG@é@ding to claim1l1, wherein Uis -Y-(C(R3)(R4))a 20. The
conpound according to claim19, wherein Y is -0-. 21. The coRp&M$d2#36dr di ng
to claim19, wherein gqis 1, R3is Hor alkyl and R4 is Hor alkyl. 137 16
JUNE 2006 WD 03/053915 PCT/ US0240453 22. Tr@ conpound accor di r,lg to claim1l,
wherein R1L is selected ffrom the gro@Hco suggé’ng of cycl oal ky F aryl and

het eroaryl, wherein émch of the cyg\pa ) yl and het er ogty

IS i.ndependenthoun AbSig tuted or subBtitulled with one to five i‘“ngfpendent!y
sel ected R20 noi gj-i¢es\whi ch can be tH@ sape~or different, each R2Q noiety

fif R20 noi eties, 23.(Q0lhe

A
[

conmpound according t¢ aim1l, wherein R2 . 24. The conmpound gegcording to
claim1l1, wherein eachYR3 is independently (¢ al kyl or 1. O5. @ conpound
according to claim1,.Ovherein each R4 is ndependently%&#]g ~eraryl. 26.
The -conpound acco claim1, whereirheach R5 is inddpende tlpi H. al kyl
or aryl. . 27. The |corpojind according to im1, wherein each

i ndependent |y sel eciNOTomthe group co ting of alkyl, R21-Substituted

al kyl, -OR3, halo, - -NO2, -NR3R4, -C(OOR3, -S(OXRS, -CF3, -0CF3, aryl,
heteroaryl, cygl®al wher ei n each of th%\ar,_\Ll , heteroaryl and gQycl oal kyl
) 0 o

%
HN N

. N
HO o
0 0
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groups of R20 is independently unsubstituted or substituted wth onei1§ suN©ib6
i ndependent|y sel ected R22 noieties which can be the sane or different, each
R22 noi et \yB&hgsdifdependent |y sel ected fromthe group of R, j@hahisss. 28.
The corrpoung a@cor ding to claim27, wherein R20 is a heter oar'?/l%(b group

sel ected fromthe group consisting of pyrazinyl, pyrrolyl, pyridyl and

nor phol i nyl. 29. The compound according t@ claim 1, V\/nerel n Mis
(C(RSO)(R4b‘Hm *@‘)ms | to 409W | “r(XO)CRS or -C(O NR250R3; 138 16
JUNE 2006 WO 5 PCT/ U502/ 40X s R21-substituted al k

-C(O OR3, -C(OMRZRORS, C(O)NR24R250- R4 or -C(R4) (= N(CR§ NS a
coval ent bond o (CR3)(R))"2; Xis ar e or hetero er each of which
can be i ndependg unsubstituted or subgtituted |ve
i ndependent |y sebected R20 nvietiesxRl i@ cycl oal teroaryl

stituted or sHbstlt tOed with one to
four independ and R2 is H 30.0Thé conpound
according to clal 9, wherein mis ¥ 31. The conpound according to claim
29, wherein mis 2. 32. The conpound accordl ng to claim?29, wherein R30 is H
or -(d- OCB)alkyl. apd R4O is H or « %)a}kyl 33. The conpound
according to clai m2f, wherein T ii—ﬁ Ofromthe group consisting of
-C(O R4, -C(OL(C)RS, c&H NR 21 R25,

each of which be i ndependently

el ected R20 noi k

O
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- (O NR230R3. 34. The conpound according to claim33, wherein T is +5&Q Y3e
3 or -C(ON R23R25. 35. The conpound according to claim?29, wherein VIs
-C(ONR23OR3 in which RR3 is Hor alkyl and R3 is H or alkyl. 36. The
conpound ac®f 8Hg°o claim 29, wherein Wis -C(R3)(R4)- in mtisckondsdss 1, R3
is Hand R4 is Hor Wis a covalent bond. 37. The conmpound according to claim
29, wherein X is arylene which is unsubstituted or substituted with one to
two i ndependently sele R20 noi eti es y ch can be the sanme or different.
139 16 JUNE 2006 VV§L9§£§g3915 PCT/,YS02/ 40463 38~ The conpound according to
claim 29, wherein-{y{Ts -Y-(C(R3)( )) aZ\89.OThe conpound accor djg po claim
38, "wherein Y is Qs;,oq is 1, [ or Mkyl and R4 is H or aI. ¥0. The
compound accHdi g\t 0" cl ai m 29, wherghn Rl js sel ected from t @ GrouP

consi sting of gr and het er oaryl , mﬁgrei agh of the apyl an het er oar yl
: : substhéuté% Wi ne to five
c@n be the ”é&ﬁ;- ferent, each
f R2

groups of RL is i pendent | y unsubst if ut

R20_noi ety being i ndependently sel ect eg {r o he group Qmoi eties, 41.
The conmpound accorfding to claim 29, n each R3 is indébenﬁently H,

al kyl or aryl, the al kyl or aryl _-groups can be unsubstituted or
substituted wt o four independently selected R22 noieties. 42. The
conmpound according to claim?29, wherein each R4 is

e L
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i ndependently H, alkyl or aryl. 43. The conmpound according to claim 29,
wherein each R5 is independently H, alkyl or aryl. 44. The conpoundié JUNE 2006
according to claim?29, wherein each R20 is independently selected fromthe
group consisting of alkyl, R21-substituted alkyl, -OR3, halo, -CN -NO,
-NR3R4, - MY BBIISS(O) xR5, -CF3, -OCF3, aryl, heteroaryl, PE/ESBEAIK
wherein each of the aryl, heteroaryl and cycl oal kyl groups of R20 is

i ndependent|ly unsubstituted or substitutedq with one to four independently
selected R2 tge hch can be H;e age _or.different, each R22 noiety
bei ng i ndepeggepty Felect ed fro;P&B, eqpCof R23 noieties. 45. A ¢pnpound
sel ected from oup consi sti of | 16 JUNE 2006 WO 03/0 ‘OH OH .
HN . HN, C. OH HNYV, 0 HO ‘

m—1

” ” ":
O ©
l IO.I IJ”‘A»“~
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PCT/US02/4(14 3 { 1 ~rOA b HOO 11 16 JUNE 2006 WD 03/053915 xp O

O .0 PCT/ US02/414S3 142 16

HO
WO 03/053915

JUNE 2006 WO 03/053915 0 O HO 1"
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0 PCT/ U502/ 411153 HON H 0 143 16 JUNE 2006 WO 03/053915 HO F L HO' WKJUNE 2006
PCT/ US02/ 40453 144 WO 03/053915 ¢ O HN HO 16 JUNE 2006 PCT/ US02/ 40453 FF
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~NO NHO 00O0OHO OO0 164 16 JUNE 2006 WO 03/ 053915 O PCT/ US02/ 4Q4bRE 260
16 JUNE 2006 WD 03/053915 PCTI US02/ 40453 or a pharnaceutically acceptable

salt, solvate or isomer thereof. 46. A conpound according to claim45, which
I s sel ect edwWo@msshi® group consisting of HO, HO N HO A O BBBUSH2/40453

161
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169 16 JUNE 2006 WO 03/053915 HO HO G HO, O PCT/ US02/41)453 170 16 ;¢ WiNG: 2006

2006 WO 03/053915 HOB 0 HOand O N O O O N or a pharmaceutically acceptable
salt, solvate or isomer thereof. 47. A conpound represented by Formula (l1): T

(Wr X-U RIWQOI0s/0PETF U S02/ 40- 453 PCT/US02/40453
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or a pharmaceutically acceptable salt, solvate or isomer thereof, wherein: M
is -(C(R30)(R40)),n-, wherein mis 1 to 6; T is selected fromthe gr ®afUNE 2006
consi sting of R21-substituted al kyl, cycloal kyl, heterocycl oal kyl,

cycl oal keny| , heterocycl oal kenyl, aryl, heteroaryl, -OR3, -C(OR4, -C(O OR3,
-C(O) NR 21RYE BUEPH NR 21 OR 3, -C(O) SR 3, - NR24R25, - NR2SC(RUTRASI2A-NR3
21C(OOR 3, -NR 25C(O NR 24 R 25, 171 16 JUNE 2006 WD 03/053915 PCT/ USO 2
/-10 4 5 3 -NR 25C( OQ4yNR240R3, -NR 25S(0O), R3,, - SR3,

-S( O, NR24R251§( Oy, NR250R3, - CN, -P(O)(R24)(El 1) -P(0) (0R24) 4), -

‘ TAA-NR 24R25 and - C( - NR250R3, (Nesed of the
cycl oal kyl, hetermpcycl oal kyl, cycl oal kenyl et erocycl oal- , Llarnd and
het er oaryl groups T is independently unsupstituted oH&ub uted with -
one to five indepe Fly selected R20 noi e®i es which can be gSane or
di fferent, each R200goi ety bei ng indeplegde /

er

R20 noi eties belo is selected f ne, drop
R27-substituted cycl oal kyl, h ZéLC oal kyl, cycl oalK® ,

het er ocycl oal kenyT¥ eteroaryl, - =O0C(O R4, -(CR2 @ LC( O) OR3,
_C(O NRR4R25, - ( CRR3R2A)sNC( O) NR25OR3, - CFO) SR3, - NR24RAsJ - NR 25C( O R4, - NR
25C( 0O OR3, -NR 21C( 0O NR24R25, -NR25C(O) NR240R3, -NR25S(0O, R3, - SR3.
-S(O,NRR4R2s -S( O, 50R3, -CN, -P(O (R24)£60R24), -P(O (OR2d) ( ,

- O( R4) (=N( OR3) Jn CANHNR 24R25 and - C(O) A NR 250R3, r.&hn\g ch] of the

cycl oal kyl , heter al kyl , cycl oal kenyl , @ ocycl oalffke aryl and
het eroaryl groups of s independently unsubS&ftuted %-leﬁu ituted with
one to three indepen |y selected R2D O
O o . ) F
HQ  j
* D }Nl ’A\\E 4
(SN o) N O
N Q 9
o . o
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noi eties which can be the same or different, each R20 noi ety being 16 JUNE 2006

i ndependent|y selected fromthe group of R20nvieties below, Wis selected
fromthe group conS|st|ng of R7 | 4 ORR6 f Ry | ' ,~ CH |Ix~ CHH /OR2s
N Q1P 10, WPIH0S3I1E 3 coval ent bond, - (C(R3) (R4))n2-, -0-, PCIySoanss N(Z) - ;
X is selected fromthe group consisting of al kylene, cycl oal kyl ene,

het er ocycl oal kyl ene, cj'iryl ene, heteroarylene and. -CC, wherein each of the
al kyl ene, cycl oalkyl efigy het erocycl oal kyl en (?VI ene or heteroaryl ene
groups of X is,iNdppagdent!ly unsubstituted ubstituted with one to four
172 16 JUNE 2 A0 03] O 3915 PCT/ USQ2/ 404 I ndependent |y sel ected R20

noi eti es which can .Q‘ sane or differeny, each R20 noiety being

i ndependently sel ect e m t he group of Onvieties below, U is selected

fromthe group consistgng of a COW -(C(R3) (R4)) v-,

-Y-(C(R3)(R4))a-, -( (R4))t-Y 7 Y is selected fromthe group
consisting of -0-, -, -N(2) -0C(O-, -C(ONR24) -,
“N(R24) (O -, -N(R;E%B@N(R%) -N(R24a>SE’o) :




N(R24)S(Or, -S(ONR24)-, and -S(0)2N(R24)-; Z is selected from t helegUdB[2006
consisting of -R3, -C(OR3, -S(O,R3 and -C(ONR3R4; niso2; nlis O0to 2
n2 is 1to?2 pislto4;, gisltod; t is 1to 4, vislto3; xisOto2; vy is
0 to 3; R3WOAWIOS®I® , wherein R31 and R32 are the sanme or RETUsREMES3and are
each independently selected fromthe group consisting of H, alkyl,

cycl oal kyl I  oF ~ , -CH 2C(O NH2,
_CH2C(O) OH, °?%§§H'BS{:%%!%&3§%&%§%{ 8?'8@32‘)’%%%&5@% .- CH2CH2C( O) NH2,
- (CH2) ANH2, - CH2CH2CH( OH) CH2NH2, - CH2CH( CH3) 2, - CH( CH3) CH2( CH3) , .
- CH2CH2SCH3, - CH2OH, - CH(OH) (CH3), N H2C N.H H2C 173,16 JUNE 2006 WD

03/ 053915 - H2C 46. A compound according to claim 45, which is selected from the

.- group consisting of
0 / Q [o) /
B O S
0 0 O @
o

Y P
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and PCT/ U502/ 411453 or R31 and R32, together with the N to which R31 f$ynE 2006
attached and the C to which R31 is attached, forma 5-nenbered ring which is
unsubstituted or independently substituted with a hydr oxyl group; R is

sel ect ed fregMOBMAB394T oup consi sting of al kyl, R21-substitutegcalleybiiniss
cycl oal kyl, heterocycl oal kyl, cycl oal kenyl, heterocycl oal kenyl, aryl,

heteroaryl, -C=CR3 and - CR3=CR4R5, wherein eachgof the al kyl, cycl oal kyl,
heterocycloalkyl o cIoaIkenyI Qeterocycloglk M, aryl and heteroaryl
groups of Rl |§ epéndent | y @uh%tltutﬁﬁ bstituted with one to five
i ndependent | y, edted R20 , o etRes' which cag belthe same or different, each

R20 noi ety belng dependent| § sellected fromth
bel ow, each R2, Ri&y.dnd R5. is the rand each is independently
sel ected fromthe roup consistin ¢ H halo, alkRyl, R22-substituted al kyl,
cycl oal kyl, heterocycl oal kyl , cycl oal kenyl, hetefocycl oal kenyl, aryl,

heteroaryl, - O R7, -C(O)% -NR24R25 - 240(0)st

- N(=C- O NR24R25) N F24S(0) 2 rein 0 he cycl oal kyl ,

het er ocycl oal kyl, cycl pal kenyl , ocycl kgfkenyl, aryl and heteroaryl
groups of R2, R4 and R5 is independently unsubstituted or substituted with
one to four indepeRdently selected al kyl, R22-substituted al kyl or R22

noi eties mhlchﬂca P& t he sane or, dlfferent each R22 i ety being
i ndependent | yo'Sy

roup of R20 noieties

eched fromthe g of R22 noR fak €5 bel ow; each R3 is the
same or differe® aggd is |nﬂ§ n@Qﬁ?ﬂy selﬁgﬁe on1the group consisting of
H al kyl, R22-subs l@ ted alkylg, cl oal ky ocycl oal kyI cycl oal kenyl ,
heterocycloalkenyl,Oar?l, heteroa
F
(o]
\
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-C(OR7, -C(OOR6, -NR24R25, -NR24C(O) R25, -N(=C O NR24R25) and -NR 24 (08 2636
25, 174 16 JUNE 2006 WD 03/053915 PCT/ US02140453 each of the cycloal kyl,

het er ocycl oal kyl , cycl oal kenyl, heterocycl oal kenyl, aryl and heteroaryl
groups of REOGIOFH¥dEpendent|y unsubstituted or substituted pdths@ngszo four
i ndependent|ly sel ected al kyl, R22- substituted al kyl or R22 noieties which
can be the sane or odi fferent, each R22, mpi ety being indepgndently sel ected
fromthe groupyof i eties bel gw, R6 is indepgndentlyy Jsel ected from
t he group comer*1 0 r;»r al kyl wo-tinee WEach R7,4-8J pendent | y
selected fromthe up consi sting |, heterogryl land -CF3; each’
R20 i s independentl el ected fromthe pup consi sting of -
R27-substituted al kyf, -OR3, halo, -CN TN, -NR24R25, -

- C(O) NR24R25, - S(OxNR24R25- S( O xR5, , -QOCF3, -CF2CF3, °C(=NCH)R3, aryl,
hal o- substitute |, heteroaryl, cloal kyl , heterocycl pal kyl ,

-N( R25) S( O xR5, 5 COR5, and @ 5) C( O NR24R25, eflein each of the
aryl, hal o-substititte ryl, heteroafyWV, ¥yul oal kyl an cl oal kyl

groups of R2 is indep ently unsubstituteg’or substituted one to four
i ndependent|y sel ected R22 noieties which can be the sane or different, each
R22 noi ety being i ndependently selected fromthe group of R23 nvieties

bel ow, or two R20 groyps taken together with the,carbgn to which both R20
C=0 groups areyat ?ﬁl s >~ v

HO” H o

o
\N l FF
F
7 X
v "o
o
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R21 is one to three substituents independently selected fromthe growpJuNE 2006
consisting of: -OR3, halo, -CN, -NO®2, -NR24R25, -C(OR3, -C(O OR3,

- C(b) NR24R25, -S(0O) xNR24R25, -SOxR5, -CF3, -0OCF3, -CF2CF3, -C(=NOH)R3,

R23- subst i tWOad/0&%y| , aryl, heteroaryl, cycloal kyl, heter o®ralsabiyydss
-N(R25) S(O xR5, -N(R25)C(O R5, and - N( R25)C(O)NR24R25; wherein each of the
aryl, halo-substityfed aryl, heteroar cycloal kyl, ,and heterocycl oal kyl
groups of R21 is i &apgndentl %&%ﬁ?tuted or ub f\&ﬁted with one to four
i ndependent | y,,& wed R23 @H can bg,- or different, each
R23 noi ety bei ngsi ndependent|y gsel ected!/fromthe ¢ p_of. R23 noi eti es

bel ow, 175 16 JUNE PCT/ US02/ 40453 o R21 groups taken

together with the ca [ th R21 C=0 groupsydare attached is each
R22 is independentl npd he group consi sti . hal o, al kynyl,
aryl, heteroaryl, dl kyl ) - OR24, -CN, NR24R2s -C(O)R23
~Cq(O OR23, - @@ R24R25- S( ) xRe3, {OCF3, - CF2CF3,
-C(=NOH) R23, - N(K ‘ O R25, and C(O) NR24R25 or two
R22- groups taken to et her with the carbon to which both R22 C=0O groups are
attached is eac |s |ndependently sel ected fpo he group consisting of
H  hydroxyl, M= al kyl : eacta, IS | ndep Ly selected fromthe
group consi st’f°n of H and r?j NH

N N
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al kyl; each R25is independently selected fromthe group consisting of H,
hydroxyl, al kyl, hydroxyal kyl, aryl, cycloal kyl, heteroaryl, -NR24R246JUNE 296
to C6 al kyl)NR24N24. -CF3 and -S(O "R23; each R26 is independently sel ected
fromthe grQum:eeRss sting of H  hydroxyl, alkyl, hydroxyal kyl , aryl,
cycl oal kyl , hetg?ng yl and -NR3R4; R27 is independently sel é%fé'éls“?%wm-"t he
group consisting of heteroaryl, heterocycloal kyl and - NR24R25; R30 is
i ndependently selected fromthe rﬁup consi sting of and R20 substituent
groups above; R40 P\\s_o'l ndependgn ¥l ected fromtHas wN/consi sting of H-
and R20 substlit it groups™@abdve,Yor R30 and R4V Bk together with the-
carbon to vmrc’choR?,O nd R40 are® attached, is ;°wh the provisos that at
| east one of V or selected f the group co %t i ng of )
-C(ONR3)(CR4), - and - C( NI524R25, and when F(W"-X-U is alkyl ene,
R is not alkyl, ang 176 16 JUNE 2096 when - (W"-X- s al kylene, -Y- is not
-N(R24)C(O -, and ¢ he other of T or Vis
not -C(O NR25 #48. A phar macgukl onposi ti rising a
t her apeuti cal | ive amount o nmpound of “cl i
pharmaceutically acc solvate or i r thereof, in
conmbi nati on with a pharmaceutically acceptable carrier. 49. A pharnmaceuti cal
conposi tion for hg treatnment or preve‘tuti on of
o : Q -

u H
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inflanmation in a subject, conprising an effective anmount of a conbination of
a conpound of claiml or a pharmaceutically acceptable salt, sol vate I6JUNE 2006
i soner thereof, an anti-inflanmatory agent different fromthe conpound of
claiml and _a pharmaceutically acceptable carrier. 50. The use of a conpound
of claiml Eﬁ’ﬁlﬁﬁﬂrnaceutlcally acceptabl e salt, solvate RCTYYREPIBher eof
for the manufacture of a nmedicanent for treating or preventing an

i nfl ammatory di sorder in a subjectein need thereof. 51. The use of a conpound
of claim1l or a phagmaceuticafly &veptable salt,%ﬂﬁolvate or isoner thereof
for . the manuf agtu Jopta metc & condition or disease
medi at ed by NP ingtion thereof in a subject
in need of such%r nt. 52. Th e of a conp d of claim1l or a
pharmaceutically a Fable salt, so vate or is ¢ thereof for the

manuf acture of a med{ canent for t eatlng a condi tioon or disease selected

fromthe group condisting of rhe d arthrltl osteoarthritis,
periodontitis, gi is, co eratlon tum)r growt h and tunor
i nvasi on by secg met ast s, neovascul aﬁq i nfl ammat ory bowel

di sease, nmultiple 'sclerosis antt psoriasis inla subj ect in need of such
treatnment. 177 16 JUNE 2906 53. The use of a conpound of claim1l or a
pharmaceutical Iy acceptable salt, soI vate or is t thereof for the

manuf act ure of Q cament for t g¥tog a c ndi-¥i on or disease sel ected
onsi sting of yf gvey, cardi ovas uVMaf conditions, henorrhage,
coagul ati on, cal ia, anorexi coholism acu phase response, acute

fromthe grouwd

i nfection, shock, raft versus h reaction, au ne di sease and HV
infection in a suBnect in need of ssuch treatnment. 054 The-use of a conpound
of claiml or a irnatceutl cally a cept abl e salt sol vate or isoner thereof
for the manufact ~a nhedic Nfor treatin ndition or disease

sel écted fromthe gro consi st N’ septic ~~haenodynam ¢ shock,

and

or a pharmaceutically acceptable salt, solvate or isomer thereof.

47. A compound represented by Formula (1):

| (W);—X—U-R'

M
VR (1)
or a pharmaceutically acceptable salt, solvate or isomer thereof, wherein;

M is -(C(R®)R*))m-, wherein m is 1 to 6;

T is selected from the group consisting of R%'-substituted alky,
cycloalkyl, heterocycloalkyl, cycloalkenyl, heterocycloalkenyl, aryl, heteroaryl,
-OR?, -C(O)R?, -C(O)OR?, -C(O)NR¥R?, -C(O)NR*OR3, -C(0)SR?,

-NR#R%, .NR*C(0)R*, -NRZC(0)OR?, -NR¥C(O)NR¥*RZ,
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sepsi s syndrone, post ischaem c reperfusion injury, malaria, nycobactigiuRE 2006
I nfection, neningitis, psoriasis, congestive heart failure, fibrotic

di seases, cachexia, graft rejection, cancers such as cutaneous T-cel

| ynphorma, dW@d4¥88913 nvol vi ng angi ogenesi s, autoi mmune di seasEBySIRKINT3

i nfl anmat ory di seases, inflammtory bowel diseases such as Crohn's di sease

and colitis,. ] 4AOrEU & hrdhd s 4r?Si | b3 i S,
psoriatic ar Pﬁ?l? s)ﬂ%pdul t 'gtmial Isggﬁﬁa'sesa%é, S{J?)gﬁﬁ}s@\/‘ér%gﬁgﬁﬁzs%ﬁ '

gr anul ot osON, -BEDYBAS(@REBaYO)HRYNORE), s@R)erN(ORY).coi dosi s, i
ol ositis r I 1] ' | erosi s, radiatii on damage,

Iﬁypg%xi 1: :al'%Qg'gﬁqﬁhqﬂ%ﬁal"%;(%{bgﬁgféease, | H vV, nljn-: nsul i n gependent-

di abetes nellitu ' hetdh I ar coi dosi s,

i di opat hi c pul mﬁ\agge;léﬁ g%@?ﬁ%@ﬂ&%&%pul m%ggéaﬁglégygglma&?n?ét i nal di sease,

scl er oder na, hetetoeggloatkeingl, ardrankd heteroaeytigeoupy/ofcRisindepemdentiyt i on, cer ebr al
stroke, cerebral jschem a, phritjs, hepatitis. | oner ul onephgitis,

crypt ogeni ¢ lﬂ%’L’é@‘@U _ a(/élélP#q&'i“&? Vﬁ@‘b‘?'?ea'sq fi\(e mﬁaﬁsﬁeemb S_reé‘fféé‘i‘i n, atopic
dermatitis, BRGkidich cah bEHY saRRANAMRbreAl, ich O TRbiBly bing [ eVersibl e

ai rway obstructiron, adult respiratory distress syndrong, asthma, chronic
obstructive ingeperafently stledtes fro(miBRDIroap of B*Omoleties below;a subj ect in need of
such treatnent. 55, Use of a conmpound of ¢laiml1l, 29 @r 47 for manufacture of

a nedi cament forV iy eeleptedifrosp t emq%ﬁlsgngiqﬁﬁ1%%2?1syhstiwt@ alylect. 178
cycloalkyl, heterocycloalkyl, cycloalkenyl, heterocycloalkenyl, aryl, heteroaryl,

-OR?, -C(O)R*, -(CR®R®),;C(0)OR?, -C(O)NR*R%,
-(CR®R%*),,C(O)NR¥0OR?, -C(0)SR?, -NR*R%, -NR®C(O)R?,
-NRZC(0)OR?, -NRZC(O)NR*R?, -NRZC(O)NRZ0OR?, -NR?*S(0),R?, -SR?,
-5(0),NR*R?, -S(O)NRZ®0OR?, -CN, -P(O}R*)(OR?), -P(O)(OR*)(OR?"),
-C(R*)(=N(OR?)), -C(0)-AA-NR¥R? and -C(0)-AA-NR?°0R?,

wherein each of the cycloalkyl, heterocycioalkyl, cycloalkenyl,
heterocycloalkenyl, aryl and heteroaryl groups of V is independently
unsubstituted or substituted with one to three independently selected R%

.-~  moieties which can be the same or different, each R* moiety being

independently selected from the group of R”°moieties below;
W is selected from the group consisting of

R27
|
5 g
. 4w CHS CH
AT
OR®
/ 0

N 7 M
S A o

a covalent bond, -(C(R*}(R*))az-, -O-, -S-, and -N(Z)-;

X is selected from the group consisting of alkylene, cycloalkylene,
heterocycloalkylene, arylene, heteroarylene and -C==C- wherein each of
the alkylene, cycloalkylene, heterocycloalkylene', arylene or heteroarylene
groups of X is independently unsubstituted or substituted with one to four
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WO 03/053915 PCT/US02/40453

independently selected R% moieties which can be the same or different, each
R? moiety being independently selected from the group of R®moieties below:

U is selected from the group consisting of a covalent bond,
(CR)R)p-, -Y-CR*NR)er, -(C(R*)R*))-Y-, and -Y-;

Y is selected from the group consisting of -O-, -S(O)-, -N(Z)-, -C(O)-,
-OC(O)-, -C(O)N(R¥)-, -N(R*)C(O)-, -N(R**)C(OIN(R®)-, -N(R**)S(O}-, -
N(R*")S(0)z-, -S(OIN(R*)-, and -S(O)N(R*}-;

Z is selected from the group consisting of -R?, -C(O)R3, -S(0),R® and
-C(O)NR®RY;

nis 0to 2;

n1is0to2;

n2is 1 to 2;

pis1to4;

gis 1to 4;

tis1to4;

vis1to 3;

xis 0 to 2;

yis 0to 3;

. R32
R31 H

N *,

N
AAis k“ S
different and are each independently selected from the group consisting of H,
alkyl, cycloalkyl, aryl, heteroaryl, -NR#*R%, -(CH2)sNH(C=NH)NH_,
-CH2C(O)NHa, -CH,C(O)OH, -CH,SH, -CH,S-SCH,CH(NH,)C(O)OH,
-CH2CH2C(O)OH, -CH,CHC(O)NH,, -(CH>)4NH,, -CH,CH,CH(OH)CH,NH,,
-CH2CH(CHa3),, -CH(CH3)CH2(CHj3), -CHCH,SCH3, -CH,0H, -CH(OH)(CHs),

O

, wherein R*' and R* are the same or
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—H,C 7 NH

—H,C OH
and )

or R*' and R*, together with the N to which R*' is attached and the C
to which R*' is attached, form a 5-membered ring which is unsubstituted or
independently substituted with a hydroxyl group;

R' is selected from the group consisting of alkyl, R?!-substituted alkyl,
cycloalkyl, heterocycloalkyl, cycloalkenyl, heterocycloalkenyl, aryl, heteroary,
-C==CR’ and -CR*=CR'R’,

wherein each of the alkyl, cycloalkyl, heterocycloalkyl, cycloalkenyl,
heterocycloalkenyl, aryl and heteroaryl groups of R! is independently
unsubstituted or substituted with one to five independently selected R?
moieties which can be the same or different, each R?® moiety being
independently selected from the group of R? moieties below,

each R?, R* and R® is the same or different and each is independently
selected from the group consisting of H, halo, alkyi, Rzz-substituted alkyl,
cycloalkyl, heterocycloalkyl, cycloalkenyl, heterocycloalkenyl, aryl, heteroaryl,
-OR®, -C(O)R’, -C(O)OR®, -NR*R%, -NR¥*C(0O)R?, -N(=C-O-NR*R%),
-NR*S(0),R?,

wherein each of the cycloalkyl, heterocycloalkyl, cycloalkenyi,
heterocycloalkenyt, aryl and heteroaryl groups of R?, R* and R%is !
independently unsubstituted or substituted with one to four independently
selected alkyl, R%Z-substituted alkyl or R? moieties which can be the same or
different, each RZ moiety being independently selected from the group of R%
moieties below;

each R® is the same or different and is independently selected from the
group consisting of H, alkyl, RZ-substituted alkyl, cycloalkyl, heterocycloalkyi,
cycloalkenyl, heterocycloalkenyl, aryl, heteroaryl, -OR®,

C(O)R, -C(O)OR?, -NR¥R?, -NR*C(O)R?, -N(=C-O-NR**R%) and
-NR#S(0),R%,
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each of the cycloalkyl, heterocycloalkyl, cycloalkenyl,
heterocycloalkenyl, aryl and heteroary! groups of R%is independently
unsubstituted or substituted with one to four independently selected alkyl, R%-
substituted alkyl or RZ moieties which can be the same or different, each RZ
moiety being independently selected from the group of RZ moieties below:;

each R® is independently selected from the group consisting of H, alky
and -OCFj;

each R is independently selected from the group consisting of H, alkyl,
heteroaryl and —CF3;

each R® s independently selected from the group consisting of: alkyl,
R*'-substituted alkyl, -OR?, halo, -CN, -NO,, -NR¥R?, -C(O)R?, -C(0)OR?,
-C(O)NR*R®, -5(0),NR¥R?, —S(O),R’, -CF3, ~OCF3, -CF,CF;,
-C(=NOH)R?, aryl, halo-substituted aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, -N(R%®)S(0),R®, -N(R®)C(O)R®, and —-N(R**)C(O)NR¥R?,

wherein each of the aryl, halo-substituted aryl, heteroaryl, cycloalkyt
and heterocycloalkyl groups of R% is independently unsubstituted or
substituted with one to four independently selected RZ moieties which can be
the same or different, each RZ moiety being independently selected from the
‘group of R? moieties below,

or two R groups taken together with the carbon to which both R

\C‘:O
groups are attached is - :

R?'is one to three substituents independently selected from the group
consisting of: -OR?, halo, -CN, -NO, -NR*R%, -C(O)R?, -C(O)OR®,
-C(D)NRZR?, .S(0)NR?R%, ~SO,R®, -CF3, —OCF3, -CF,CF3, -C(=NOH)R?,
RZ-substituted alkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl,
—N(R%)S(0)R% -N(R*)C(O)R?, and —-N(RZ*)C(O)NR*'R%,

wherein each of the aryl, halo-substituted aryl, heteroaryl, cycloatkyl,
and heterocycloalkyl groups of R?'is independently unsubstituted or
substituted with one to four independently selected R® moieties which can be
the same or different, each R% moiety being independently selected from the

group of R moieties below,
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or two R?' groups taken together with the carbon to which both R’ )
“Se=0 : ‘
groups are attached is - ;

each R? is independently selected from the group consisting of:
halo, alkynyl, aryl, heteroaryl, ~OR*, -(C+-Cg alkyl}-OR?, —CN, -NO,, -
NRZR?, —-C(O)R?,
—C(O)OR®, —C(O)NR?*R?, —S{0)xNR?*R%, -S(0)xR?, -CF3, —OCF3,
—CF,CF3, —C(=NOH)R®, -N(R*)S(O)R%, —-N(R*)C(O)R%, and
—N(R*C(OINR*R?,

or two R? groups taken together with the carbon to which both R?

\C=O
groups are attached is d " -
each R? is independently selected from the group consisting of H,
hydroxyl, halo and alkyl;
each R%is independently selected from the group consisting of H and
alkyl; o o
each R%is independently selected from the groub consisting of H,
"hydroxyl, alkyl, hydroxyalkyl, aryl, cycloalkyl, heteroaryl, -NR*R?, «(C to Cq
alky)NRZ*N%, -CF and -S(O)R?;
each R% is independently setected from the group consisting of H,
hydroxyl, alkyl, hydroxyalkyl, aryl, cycloalkyl, heteroaryl and -NR3R*;
R? is independently selected from the group consisting of heteroaryl,
heterocycloalkyl and -NR*R%;
~ R¥is independently selected from the group consisting of H and R?
sub,‘stituent groups above,
R* is independently selected from the group consisting of H and R
substituent groups above,
or R¥®and R*, taken together with the carbon to which R*®and R*® are

Ne—o
attached, is d ;
with the provisos that at least one of V or T is selected from the group
consisting of —~C(O)N(R*OR?), -C(0)OR? and -C(O)NR**R?, and

when —(W),-X-U- is alkylene, R' is not alkyl, and

176



16 JUNE 2006

when ~(W)q-X- is alkylene, -Y- is not -N(R**)C(O)-, and
when one of T or V is -NR¥S(0),R?, the other of T or V is not
—C(O)NR®0OR’.

48. A pharmaceutical composition comprising a therapeutically
effective amount of a compound of claim 1 or a pharmaceutically acceptable
addition salt, soivate or isomer thereof, in combination with a phamraceutically

acceptable camier.

49. A pharmaceutical composition for the treatment or prevention of
inflammation in a subject, comprising an effective amount of a combination of
a compound of claim 1 or a pharmaceutically acceptable sait, solvate or
isomer thereof, an anti-inflammatory agent different from the compound of

claim 1 and a pharmaceutically acceptable carner.

50. The use of a compound of claim 1 or a pharmaceutically acceptable salt,
solvate or isomer thereof for the manufacture of a medicament for treating or

preventing an inflammatory disorder in a subject in need thereof.

51.  The use of a compound of claim 1 or a pharmaceutically acceptable salt,
solvate or isomer thereof for the manufacture of a medicament for treating a condition
or disease mediated by MMPs, TNF-o, aggrecanase, or a combination thereof in a

subject in need of such treatment,

52. Theuseofa compound'of claim 1 or a pharmaceutically accepiable salt,
solvate or isomer thereof for the manufacture of a medicament for 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
secon‘dafy metastases, neovascular glaucoma, inflammatory bowel disease, multiple

sclerosis and psoriasis in a subject in need of such treatment.
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53. The use of a compound of claim 1 or a pharmaceutically acceptable salt,
solvate or isomer thereof for the manufacture of a medicament for 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 in need of such treatment.

54. The use of a compound of claim 1 or a pharmaceutically acceptable salt,
solvate or isomer thereof for the manufacture of a medicament for 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 fymphoma, 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, radiation damage, hyperoxic alveolar injury,
periodontal disease, HIV, non-insulin dependent diabetes meilitus, systemic lupus
erythematosus, glaucoma, sarcoidosis, idiopathic pulmonary fibrosis, ‘
bronchopulmaonary 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 in need of such treatment.

55. Use of a compound of claim 1, 29 or 47 for manufacture of a

medicament for treatment or prevention of inflammation in a subject.
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