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TNF-a. Alternatively, tumor cells can release anglogemc peptides through the productlon of

proteases and the subsequent breakdown of the extracellular matrix where some cytokines are stored
(e.g., b-FGF). Angiogenesis can also be induced indirectly through the recruitment of inflammatory
cells (particularly macrophages) and their subsequent release of angiogenic cytokines (e.g., TNF-a,
b-FGF).

A variety of other diseases and disorders are also associated with, or characterized
by, undesired angiogenesis. For example, enhanced or unregulated angiogenesis has been
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Additionally, even with administration of combinations of chemotherapeutlc agents, many tumor

cells are resistant or develop resistance to the chemotherapeutic agents. In fact, those cells resistant
to the particular chemotherapeutic agents used in the treatment protocol often prove to be resistant to
other drugs, even if those agents act by different mechanism from those of the drugs used in the

specific treatment. This phenomenon is referred to as pleiotropic drug or multidrug resistance.
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Goodman and G I man's: The Pharmacol ogi cal Basis of

Therapeutics, Tenth Ed. (MG aw Hill, New York).
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In other embodiments, a compound provided herein, or a pharmaceutically
acceptable salt, solvate, prodrug, clathrate, or stereoisomer thereof, is administered in combinatioﬁ
with another drug (“second active agent”) or treatment. Second active agents include small

molecules and large molecules (e.g., proteins and antibodies), examples of which are provided
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or 4 C6))atkyl , optionally

substituted with one or N¥B{ & ; and nis 0, 1, or

2. In another enbodinent, pkovi ded hﬁ%ﬁi n are

conpounds of formula (I111): and phar eutically
andglaffdcalticall g adctabls ailty,abRates, andIsterte s @ndrs a6 wharene of |

wher ei n: _RlP.i : hﬂr . 4hal o;. éCi—%d P )

RS REamgle: “EHeh AR i Py SeBReg et gpe ppmare halos o

hal @C,-Ogalkésiy; 6joahlkgosupstitapd witkn ahd of nsudBbdlet ut ed Wit h

one, or nor | 9; 1.is: r n;, s Q. enyl ;. .
R”_ 18 lcyérogeﬁ)-gqll-E%O?{; gﬁ%rty&_-é-(é!”]-gg)ﬁ&g,ﬁ Og%)%%%)mﬂfptlor%“y sts’ututed with

suboh¢ buh@d hao h one or nore hal o; R12 is: hydrogen;

uor_éy(a'r_‘-c_)alﬁ%}:, tional bstjtuted with one o

R bvdhoac ot e R el pBed v G oot BB R ao
nis & lhydr.ogen. | n another enbodi ment, R10 is halo. In

anot her enbodi t Ré?oj ciO’ Og al kvl I onalib

SUbst t uTBAATIoGIECdY EVoHear oh Sraiies PRI ¥ hat. 1n
an@heyedibodiment, R @s (Cs-GJaGhiR pp@iably subytitniea with oheloranart helo. In another
emBIRSLHRIL e (RSO of ity PR Ak ef embodiment, R is (C,-Coyalkoxy,
optionally substituted with one or more halo.

In one embodiment, R'' is hydrogen. In another emdodiment, R''is -(CH»),OH or
hydroxyl. In another emdodiment, R is phenyl. In another emdodiment, R'" is -O-(C;-C)alkyl,
optionally substituted with one or more halo. In another emdodiment, R'" is (C,-Cg)alkyl, optionally
substituted with one or more halo.

In one embodiment, R' is hydrogen. In another embodiment, R'? is (C,-Cg)alkyl,
optionally substituted with one or more halo.

In one embodiment, n is 0. In another embodiment, n is 1. In another embodiment,
nis2.

Compounds provided herein encompass any of the combinations of R'%, R"!, R"
and n described above.

In one specific embodiment, R is halo. In another embodiment, R'® is hydroxyl.

In another embodiment, R'® is methyl.



optionally substituted with one or nore halo. In one
enbodi nent, R1' is hydrogen. In another endodi nent, Rl
WO 200900Ha) nOH or hydroxyl . I n another endodi mePCT/URDOL011124
i's phenyin anlofheﬁs’patlﬁeEmﬁé‘ﬂilﬁ%t,t‘le'ﬁis,hy%g&n i I8 another embodiment, R'' is
hQ(O C6) al kyl, optionally substituted with one or
metf¥re hal 0. In anot her endodinent, RL 1 is
( Gi - Cs) alrkaflothepgpletifio anbytimetisk 7 isutyetbgni. t I aosteer@mbodinent, R is
tgglbo In one enbodi ment, R12 is hydrogen. In another
me diment, R12 is (C-08)al kyl, optionally
substi t usﬁéixﬁ/u' dohpoingls @iclude,bait iranot limikedasie enbodi ment
nis 0. In another enbodinent, nis 1. In another
enmbodi negt ,{n 4s 2. Co unds rovi ded hereif

enconp s any of the co 2 of R10, R1
a /CIN ed above. oneu pes+d i ¢ enbodi
i's AL n anot her errbodl , 0 is hydroxyl .N

anot her  enbodi nrent, R10 is mat hyl . I » anot her spec
eybodi ment, RL 1 is hydrogen. |n @another enmhqdi rrent

R1 i sonet yl 1 n anot her sp@:? odi ment)_R 20i 8 u
h ?::Fanother erbo Pt 2 is rreth N
Spec Ji@ ounds i ncl u bu are not |imite&dtoN 0

anot her\ enbodi nent, provia df\h ein are conpound$ of ,
for mul a (FV) and phar rraceutl cally acceptable salts,
Ivat and st er eoi sors greof, wherein: Rs is:
e@“‘ - C6) al kyI m substitut ed with
or N al o; - (6Nt oenbered aryl);

- (O n- (Got O 10 nenbreTfed 1) .or
-C(O-(CH2)n-(6 to 10 nmenbered heteroaryl), wherein
the aryl Ilpzrmolﬁﬁz} %Qﬁﬂ%&nt éﬁ’ov‘?@éd'lfa% Ar¥ c&HﬂﬁﬁlHJ S Ehutd D)

one or nore of al kyl, itself
optionally substltu MW’th one or rmre hal o; or (Cr
C6) al koxy, itself opt Qna 3 ysubstituted with one or
nmore halo; -C(O -( NHpherein the al kyl is

i i Onore hal o; v
-C(O)-(CI—IZ)n-(CS-ClO-cyt’I‘éa*k -C(O-(CH) -NRL1IR ,
wherein Rh and R are each r'hdependenyy:

and pharmaceutically acceptable salts, solvates, and stereoisomers thereof, wherein:
R® is:

hydrogen;

(C,-Ce)alkyl, optionally substituted with one or more halo;

-(CH,),~(6 to 10 membered aryl);

-C(0)-(CHy),-(6 to 10 membered aryl) or -C(O)-(CH,),-(6 to 10 membered
heteroaryl), wherein the aryl or heteroaryl is optionally substituted with
one or more of: halo; -SCF3; (C;-Ce)alkyl, itself optionally substituted with
one or more halo; or (C,-Cg)alkoxy, itself optionally substituted with one
or more halo;

-C(0)-(C,-Cg)alkyl, wherein the alkyl is optionally substituted with one or more
halo;

-C(0)-(CH2)s~(C5-Cio-cycloalkyl);

-C(O)-(CHz)n-NRhRi, wherein R" and R' are each independently:
hydrogen;

(C,-Ce)alkyl, optionally substituted with one or more halo;

(C,-Cg)alkoxy, optionally substituted with one or more halo; or

7



hydrogen; (C -C Jal kyl, optionally substituted with
one or nore halo; (G -C6)al koxy, optionally

wG@aiwshixiot ed with one or nore halo; or6 to 10 PEmnDs20681011124
aryl, opbitoh@ankembaeadbaty], bpticadilysubltitard with onsrana® of: halo;

hal o; (G -C6)al.kyl, . itse t i,onal J. ubstituted wth
one or nore hz¢6¥6)%lky l( eﬁft@@g‘grlab&s(@’,&%ie?é‘f' Bpbi rgﬂrgﬁ\%%’ or
substit ut ed W(CRCgalkoxys, itsebfioptibualllg substituted with one or more halo;

g(g}(c%)&%g)gogcﬁgﬁﬁﬁﬁﬁ%ogl t(gl ;Zlooﬁrenber ed aryl); R13 is:
2%31 ;(lo@ki,BTGCHz)(-Ok@)mlI;}% tqotmmm‘inbericf%rﬂ% C6) al kylr; o: (O
LT T

subshé érithaelhalbt h one or nore halo; and nis O |, or
2. In one enhodi t, .Rg.is hydrogen. | n abother
R G b RER T T gy SN G onebr FREME vyt e
nisd,tithore or nore hal o. I n abother enbodinment, Re is
-(CH2)n-(6 to 10 .ne e ryl). |1 bot her. .
erbod] met eRDUTRG, & eBiE 15 PTG EmEP R s G fontio

optéohaHyuBBtituté CiHMRD bad & hare hilo mMrdbethedenktet @reng Ry lis)-(CH,),-(6 to 10

erein . the aryl or hetergar [ tjqnal l
melfied ol B S biad Bl SRV T elsTRE mémprat mor <O
(CHRD.-(630 1 Clreinbéred héferBaral)kyhereimtheragyl or bdigroayy bptichally substituted as
desgﬁéeltd%gs\l/eleﬁsbgbgq Sﬁ%'ﬁ%%cﬁ@er}a&ﬁﬁs %)-?&1-83!11%1? \%Leg*'ein ltlpe alkyl is optionally
subs(EiA) WiGHR} or HE-hlo0 Iic ytmtieathyddimentREDEOPLCH,),-(Cs-Co-cycloalkyl).

odi nent, R8.i.s + - - NRhR el n and
in SR PRl S S QMY AR IRA: RS FleOescfe apove. 1n
abotker Enbodim)tNR Qs (COFT-(6 Hall-Ky(C1-Us)alkyb dnhbotherebbddiment, R® ReC(O)-
LS 7 - ) n- -(6 to 10 nenbered aryl). In
(Chozﬁ'éogﬁg)é?d'l(érte%,mﬁ%gﬁ saqm/?dr ogen. |n another
endodi merit pneRboidanent, BDis hgiogen. iy atrothey émdddimem®R'far-(CH,),OH or

ndodj men R13 .i s nyl, In.an er | ent
ny PTGl B i Ferl BT ah R AR FRRBELTRY b G comto
optimnaky fibbtituted with oot dranore halodimanather diddingent, B'2 €63 aCRalkyl, optionally
bo%gegqﬂl I%e%ubsrteih%%t ed with one or nore halo. In one
Sutg e ORIE 8%y dr ogen. I'n anot her embodi ment
R14 is (Chei6dmatiodinent, )t is bydibgep. dnipsthiet emeallimertiR'6iseCi-Coalkyl,

or [ lo. .ln one e iment, nis 0. In another
Opté%%fuﬁr’%tmatfgwtll’gnel?rT?}rgg%cg)t her enbodiment, n is 2.

Conpounddn pucsmigdindnemes O. ranotipaasbodiment f ig heln another embodiment,
nicgn‘oi nations of Rg, R13 , R14 and n descri bed above.

n one specific enbodi nent, RBis hydrogen, and nis O

or 1. | n Gonpbhels peovidded ihareimt encdBpassany©f @e-cp@binations of RE, R R" and

nd'eéctgggaazlabl%}lfcl,.' In anot her enbodinment, R8 is -C(O) -phenyl,
optionally
In one specific embodiment, R® is hydrogen, and n is 0 or 1. In another

embodiment, R&is -C(0)-(C;-Cs)alkyl. In another embodiment, R&is -C(O)-phenyl, optionally
substituted with one or more methyl, halo, and/or (C;-Ce)alkoxy.

In another specific embodiment, R is methyl. In another embodiment, R' is
hydrogen.

Specific compounds include, but are not limited to:



substituted with one or nore nethyl, halo, and/or (Cr
C6) al koxy. I n another specific enbodinent, R13 is
wWoreaobp¥2171 n anot her enbodi nent, R14 is hydr ogePCT/US2008/011124
to:ln

Speci fivm conpounds i ncludgy, but are not [imtegh
affother enbodi ment, gro e ergiq are corfjpeynd f oo
for V) nand phar celt M%ﬁ tabl e s@l N‘z\;N):O
sol vat g« St er eoi soners t .&go erein: R15 I\s:

n;

hydr oge hal o; ,- (CH2) nCH, (G )al kyl , optionally ,
substltuted with one or nyye halo; (G- C6)al koxy,

N fwnal | substltut ed h one or nore hal oun-dr
/- Nv\,her ein 5ggen (Ci dARyL, oo
opt i %%q ubStotute - or re haI {N}(o

- (CH2) nN Orrenb%'red aryg (CH2)n(6to;e‘
menbered aryl) or’-C(O)- (CH2)nz(% to 10 nenbered ,
heteroaryl) wherein the or heteroaryl |s

naIIy substi t ut ed m_t( one or nore of:

a - )aI kyl , e o tig Eal ly subsg\r:}u‘f“e
hal o; its {L_):
‘optlona s b 9 t ut ed e hal 8. N °

-C(O - (C| )aI kyl , vvhereln th IkyI i,S oﬁtlonally ,
substltuted with one or rmre hal o;

C10- cychma kyl); -C(O-( <N
;?/@“\9 %}g‘iare epdent | y: h)?ﬂ@“%
FCi 0 Oonal sub@f@t w th one or -{L_)=

halo )aI koxy, optional | w= I'tuted with one =X
rmre han or 6 to 10 nenbere aryI > optionally

ptuted with one or m)rgNof halo (G- Q@)al kyI
|H tlonaII ggf ? ne or ; 00
oF(Cr y, itselkf opt stlt
Gor {f

one or al® -C(O-(CH)n- C}‘(\ 06) al kyl ;

-C(O - (CH2)n O (GH2)n-(6 to 10 nenbered aryl): R16 |s
diydrogen; -(CH2) nOH;, phenyl; -O(Cr C6)al kyl; or
'.Qw aI kyl, optionally substitut ed with one or nore
30, hydrogen; or (G -C6)al kyl, optionally
: oone or nore halo; and nis 0, 1, or
2. In oneN&wbodi nent, R15 is hydrogen. In another
enbodi nent, R15 is halo. In

In another embodiment, provided herein are compounds of formula (V):
0

0
RS NH
N 0
R1
16
R V),

and pharmaceutically acceptable salts, solvates, and stereoisomers thereof, wherein:

R" is : hydrogen; halo; -(CH,),OH; (C,-Ce)alkyl, optionally substituted with one or more halo; (C,-

Cs)alkoxy, optionally substituted with one or more halo; or
-(CH,),NHR/, wherein R’ is:
hydrogen;
(C,-Cg)alkyl, optionally substituted with one or more halo;
-(CH,),~(6 to 10 membered aryl);
-C(0)-(CH;),-(6 to 10 membered aryl) or -C(O)-(CH3),-(6 to 10 membered
heteroaryl), wherein the aryl or heteroaryl is optionally substituted with
one or more of: halo; -SCF3; (C,-Ce)alkyl, itself optionally substituted with



anot her enbodi ment, R15 is (C -C6)al kyl, optionally
substituted with one or nore halo. In another

wepdomsarent, R15 is - (CH2)nOH or hydroxyl. | n BCDUk®NS/011124
enbodi nent, Rbbe oismérehaleiyrgCleCywlkop itsedfivpltibyally substituted with one
substi t ut ed W th orhe or nore halo. In one enbodi nent,
R15 is -(CH2) SNEEF "% one enmbodi ment, wherein RI5 is
- (CH2) nheiR)- (CRdlg)alkylhy'HdSregelm ally 1sa)"p0biirélly setsakidrverit gne or more
Rl is (G- 06)% kyl, optionally substituted with one or
nore hal o. 3lﬁother enbodi nent, RJ is -(CH2)n-(6 to
10 rrerrbel:(e@))acylb)), (C+@yp-apciddiieyl); enbodi ment R) is

10 - ( oSS, RERREEardRla sfbnsrendisbe

the aryl or héydmogaryl is optionally substltut ed as

descri bed abo nother e
o (- ooyt ot aibin RS ofrntore haios,
substituted w(CRCoalkoyt optivnellysbaituttdiwah oﬁdmrmore halo; or

oroodt ent % T Okt SRR ST s

Rk and Rlare as deiCr—C@etﬁylath&ptlbﬁallglsuiishmted with one or more halo; or

enbodi nrent, RJ is
anot her errbod| ment (C%qzﬂgf»%/gft lf &%%IIHO@ ?B_%i)wnh(%le o(t)more halo;

10 nmenbere@)dCih))-O-(G- Gz)xﬂ(yd:rdnodl ment, R16 is hydrogen.

I n anot he or hydroxyl .

In anot he‘?(@@%ﬁﬁflmgﬁg mﬁrﬁg%e%arﬂ_'h anot her
R'*asrhigdiogemt-(CHRLOH; pher; (m(cge))alkwy br (Ga4ils)atkyd loptjonally substituted with

substi t ut ed th one or nore halo. In another

enb 8% AT }#36 is (C Cs8)al kyl, optionally
R"dga ugtdrdgaﬁ e (Qf-CHalkyl coptivnatiyrsebdnaital wiknoreroe mendtedh; asdht |
nis@é ; hydrogen I n anot her enbodi nent, R17 is (Cr

a? optionally substituted with one or nore
haI 0. In dinencambodinpn R is hydyogen. Imarahet frebodémbroR Mrisritalo. In

anors e(S méoddmﬁ taﬂ‘@ is (S gg)npcg {;‘t‘i“o%ny ?ub§t§b1tedw : na{; rgdc're hal]Q In another

‘Crei n ¢8 any € CO
emBiBment R’ js - R]Hz),a)worrhydemyk IIbeld)tlmyembodlmnntoRé s(p?eﬂe)‘all@xy,
met h I n anot her enbodi nent, R15
°pt?°§aﬁya7u§§tqfﬁd§#g eecr"néo %ll nment, RL5 is -CF3. In

anot her émbmbmrt@dhnenRR% iis s(CHZIJNIHBh NiRde erhbodiment, wherein R' is -

(leﬁfg P 19 is ayn dpgﬁn ﬂl 361 hgrr elbrg)ril R[iﬁ é&g@%ﬂg’?@i%}lﬁfy gugstltuted with

onemlsrencare halRlBl angther t{ﬁh&)inNﬂRJ{’ 1SR(IJH2$, (6@ Q) me@per¢danyl). In another

emFﬁ&lrgﬁrlgt%/l% I(g%),gg@aﬂzﬁ,bﬁct Sﬂ?}gg’ a{)"ﬁ%ﬁ c@?chéf E@/t%rlggﬁe%bered

hetsrpenwl)f Wheremdwdlryt@n heter@dryl lsspﬂlwldﬂy)g(bstltuned aeddsgribed above. In another

em§n o¥1 r]:tI 1% é%b%?kgd(‘?g)alféﬁ \Hﬁie?el H‘Lé kgf & ?ﬁ&nah\é n&bsﬁtﬂ%& g\’l?‘l orle or more

halbohmJIIOEhe( drhbodingemt] RbisaC@):(éle)nc(Ql; Cyo- e/cbelgkylabln@nsiabltmbodlment Rl is
-C(ﬁﬁ é&ﬁagﬁmkﬁ‘aﬁhé%fﬁ {%‘é@ﬁ@# 2 %Q&%g?ﬁ?%@h&ra%' {ﬂer %ﬂﬂ%{iln‘?‘ent Riis -
C(@)ﬂ@izbnt(@l{édcmlkﬂ dmanother m)b@lmait,dl’ i -G0)-(CH,),-O- (CHZ)n (6to 10
membered aryl).

In one embodiment, R'S is hydrogen. In another embodiment, R'® is -(CH,),OH or
hydroxyl. In another embodiment, R'® is phenyl. In another embodiment, R'® is -O-(C;-Cg)alkyl,
optionally substituted with one or more halo. In another embodiment, R'® is (C;-Cg)alkyl, optionally
substituted with one or more halo.

In one embodiment, R'” is hydrogen. In another embodiment, R is (C,-Cg)alkyl,

optionally substituted with one or more halo.
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Co) al koxy, optionally substituted with one or nore
hal o; - (CH2) nNHRm  wherein Rmis: hydrogen;
w@ @Mmﬂ)lm kyl, optionally substituted wi th onePCr/USIO0&011124
hal o; - (IoHéhe reﬂ'(o6d1ment1@1srﬁeriban<ﬁhhramyb()1mel(t{ Dis-1( ri2ather @mbodiment,
0o 10 nenbered aryl) or -C(O-(CH2)n-(6 to 10 nenbered
eteroaryl), wherein the aryl or heteroaryl is
opt i onal Cympalvgs ptovidedhentin knampagsranyrof the odmbihations of R”, R, R"
C6)al kyl, itself optionally substituted
a“d\ﬂchcrg)ﬁéaq’ov ‘more hal o; or (G - C6) al koxy, itself
opt i onal Iryorsubzs:ufﬁdemlmdlmant IR0 erethy . rfo meothexleatbodi@e®) R’ s halo. In
ano g%%ﬁx%d n& Iwh h&ggeﬁl gl?otﬁef'é)ﬁlb%d ﬁleﬂpﬁis %‘?&f—]% NHR'.

-0 - ( Chi2c)ne-s(n@$ﬁc(}1ﬁbodymdn0wh¢¢ylh)&'g is QUOBL)WHR, &) is-hixiiomen, and n is 0
o PSS Fry O i ROSLCALERIRIEN, K S

hal o; (Cin m)saéd(ﬁxxgmbordptenc wa is Pydrogest it artoger embddimens, R'® is
0 10 tionall

meyl I F‘E"ﬁ‘ieéapé"'for?m%ﬁé‘m&t i W’?";‘gg%ﬁ f%LmY%p o) al kyl

itsel f ofpécifivadomposnidssidlitda; tex arginptlimoited tar nor e haI 0;

or (G - C)aHkoxy, |tself optlonally substituted W|th

one or Norenizb o; - %E?—%C 6) al H
% nO(CHZ)n ed aryTl) ./ s_zi)co
! CH2) nOH; phenyIN=$ Co6) al kyl ;
2 tionally substituted with, one or m)re ,
haI 0; R20 IS: hydr ogen; or (G - CG) al kyI optional l'y
substltutoedﬂ)m one or nore ha nd nis 0, 1, 0§ o
2. 1In em | ment, R;Ei@gﬁyroen Ina §
e 8 is hal o £ her enbodi ment R 8N+—%L_)=O
rﬁﬁﬂﬂ\yl optional | §Ttuted with one or NT8re ,

ﬁal 0. I™ anhot her, enbodi nent, R18 is -(CH2)nOH or
hydroxyl. In anot her enbodi rrent RL8 is (CpOG) aI koxy,

opt naldnos bstituted vvltho@ ehal n
i _ 8@-(042%?\5@ ne enb ﬁf@‘«
Cs)

nis

i 59 (CH2)nN S” hydr ogen. o

anot hé'r enbodi nent al kyl, opti onal Iy
substituted with one of nore halo. In another

enmbodi nent, Rmis -(CH2)mel(6 to 10 nmenbered aryl). In

anot her 0 O "
or HoN Q N—{\:):o

e (VD),
and pharmaceutically acceptable salts, solvates, and stereoisomers thereof, wherein:
R'%is : hydrogen; halo; -(CH,),OH; (C,-Ce)alkyl, optionally substituted with one or more halo; (C;-
Ce)alkoxy, optionally substituted with one or more halo; or
-(CH,),NHR", wherein R™ is:
hydrogen;
(C,-Cg)alkyl, optionally substituted with one or more halo;
-(CH,),-(6 to 10 membered aryl);

11



enbodi nent, Rmis -C(O-(CH2)n-(6 to 10 nenbered aryl)
-C(O-(CH2)n-(6 to 10 nenbered heteroaryl), wherein
W b@9omsal7 or heteroaryl is optionally substitupedusmos/o11124
descri bedC@J)e(@Hz)n{mtoalMMer@lmwddban@) (OR%K),+(6 to 10 membered

-0 . (G-C 8)hte{?k%ﬂ)e) grrreéltﬁ]e orzi‘letle%aalll] isst(ﬁp Bna‘ﬂn %ubs}ltuted with

substituted w
enbodi nent, Rmnesr m@(e(bf Kl -89y (3 TilloA atself optiidaglly) substituted with

I n anot her enbodi
wherein R ang"ﬁgr ’g?rg hgg %{égb Fc%ﬁ% ab:fgéé}eomllomﬁ su?snltuted with one
enbodi nent, Rwrimrehal;O) - (CH2)Nn-O (C -C 6)al kyl. In

?Sotmgﬁéer@@ﬁ%ﬁ“afku‘/mﬁr&%ﬁ%@%{‘ e R B or more

I n anot her enthat nent, R19 is -(CH2)nOH or hydroxyl.

I n anot he 9 phenyl . | n anot her
enbodi nené((ﬁg?gﬁ“za'g f?f]] adbjﬁ%ll kyl, optionally
substi t ut @@))\{EHI@),,WRb wheeineR hand R ° atereaelnintlépendently:
enmbodi nent R]}?, i S (Cl C6) al kyl, optionally

substi t ut ed Wi ﬂogﬁe or nore haI 0.1 n one enbodi ment,

R20 is hydr oge{ﬁ,-CL)mlkamoptrwallﬂmbgdmta@wtth o2} mage halo;
(G -C6)alkyl, éﬁ‘ggl IO rrgym, Xpﬁc’olfllgliy %ﬁal'ittteltgd Vv\v'll Exlg])neo DS haﬁg;roer

hal 0. In one FACano
enmbodi nent, néits lamehiberadotyh@ptmmﬂpduhs‘emed thhmme 8r more of: halo;

Conpoun d_S provi ded éE‘e @gfﬁy%ﬁf%‘dﬁ%ona "WYbsth ted dthl‘bone or more halo; or

conbi nati ons of Rl 88T

In one specifi c ent(cha)atkbxy, RSf osionatytsybstitutex wandocbdmexr more halo;
enbodi rren& t@@ lllrl] anot her enbodi ment, Rl18 is

hydr oxyl . Te rf% ditént, R18 is - CF3. In one

speci f ic @(ﬁ)e(diﬁn_am (C}B1n9(6|ts lmmdmbqedlaryl)n anot her
Rlﬁﬁ%gﬂrd%ﬁ{-gc}%g)ﬁgih%%r g(gh bn)ép gg OF &% ég E“B’(l)’ SpYe onally substituted with

i ncloudermdn'elhalare not limted to: |In another

di ment r i:(i%d herejin are.c ounds of
1§/| )Sdlro en; [g‘gla&i\’l}a A Rtlcc:)g q'y ysugsct:lguée willy orie of miore ha?o an
nlssmllyaues and stere0| somers thereof V\herel n R2 1is

hydrogen e in dentdy:
hal o; é?—ﬁ? éd’ﬁ’ n‘?g) Rﬁdr?&n gng) r%}é ?’)%QSJ]U §Q1 ItbufS h& lo. In
anathdr Iembadamemt R’dnaa((lh-ﬁlc)alky( @xmdmbl)akdbstxtyt;ed oyithiooaal thgre halo. In another

em?) S%:Ilhtt Ised (\f\ﬂlglzg&)?r'ehygrorg% nt}g Flré 3Ler em%odlm\/\?tr ﬁfg ﬁ%yjc f\)ﬁ(%xy,

optmmlakty sdbsﬁtetdd wiith lonoorenae halor e of : haI 0; (Cr 06) al kyl ,

optonel A B0, TR I dla e
(CHaINHRRRSis hpdrogepd [Ilog@mer erqi@idihen®R" ip K@rGd)alkyl, optionally substituted
N IO YU ———
embedifn@it, KbisaC@HCHap(b tnH) hgmizndsisaryl) ot -€GOWGHR)e(0¢o b0 membered
het&%‘é&l)h@l‘l&ein m%yliols' hgeroaryl Y E)pt?dnally substituted as described above. In another
embodiment, R® is -C(0)-(C,-Cg)alkyl, wherein the alkyl is optionally substituted with one or more
halo. In another embodiment, R™ is -C(O)-(CH,),-(C3-Cjo-cycloalkyl). In another embodiment, R™
is -C(0)-(CH,),-NR"R®, wherein R" and R° are as described above. In another embodiment, R™ is -
C(0O)-(CH,),-0-(C,-Ce)alkyl. In another embodiment, R™ is -C(O)-(CH,),-O-(CH;),-(6 to 10
membered aryl).

In one embodiment, RY is hydrogen. In another embodiment, R" is -(CH;),OH or

hydroxyl. In another embodiment, R" is phenyl. In another embodiment, R' is -0-(C,-Ce)alkyl,
optionally substituted with one or more halo. In another embodiment, R' is (C;-Cg)alkyl, optionally

substituted with one or mere halo.
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I n one enbodi nent, two of R22-R24 are halo. I n another
enbodi nent, two of R22- R24 are (G -C6)al kyl,
wWo@piovosalty substituted with one or nore hal o. P¢TYU82008/011124
anot her e @intrediment; RE ioliydR22a. RdAnather efrbiodi@BNaIRL 0% (Ci-Co)alkyl,
stitute h one or nore halo. In
Optlgga“ty%% %ﬁ%&&neo%%gq%ﬂé R22-R24 are is halo, and
anot her bnmeembRAmeR2d is G I Grotide pmbadimentopisilo i hiogher embodiment,
§ubst|tuted with one or nore halo. In another
éibodi nent, one of R22-R24 is hal o, and anot her one of
R22- R24 CempdindOpipaidkdherein eptompasiahy ofthbsembindtiods of R'A R'%, R?
andﬁégscﬁé c{rq)rc‘e, hal o. I n anot her enbodi ment, one of
SEP F%VEG - C ) al koxy, optional ly substituted with
one or nbranelspdeific emtshdament, BReYis ma&lybflnmthdRzmbpd;ment R' is halo. In
|180t| I substit ted e or nore
anoﬁhgf err%so?dhmeé% e?n ydroxyl q IIrY ariorher ef'mbo 1r?e gzg ’toget her
for m a Sldweﬁpmm:ut@dxrmanng{ i hydyogens premiofliecembodiment, R is
ndR23 (1) r forma 5 to 6
metﬁ\‘é e?ne er Spec‘ e em 891'3‘ egtpiéc? lgytgl?oegrr%odl ment, R22 and R23
t oget her Slbecorfm qohrpnydds linchgle, Huharamot Imgiteddorbodi ment, the
ring formed by R22 and R23 |s optionally subst i t ut ed

wi th ong_off re of: hal o; aI kyl, optional [P N0
substl up\gﬁth one or hIo and(O’-CG) | K XU
substituted nor e hal o. orne
t, R25 is hydro nN anot her embodi &7
R25 'S -(CH2) nOH or hydroxyl. |n angther enbodfient,
R25 is phenyl. In another enbodinent, R25 is
-0 (G- OG)aI(}/ optionally sgbsrjih;ted wi th one_ or o}
m)re h anot her enbodiore 5is (O ©B) 3
|N ubstituted w nor e halo
e LEat, R26 is hydr - anot her enbod
R26|S(C| Co6) al kyl, opti é"lly substituted
or m)re haI 0. ’In one enbodinent, n irs 0. |In arfot her , Or
enbodi , nis 1. In another enbodinent, nis 2.
ds Hovi ded herein enconpass any of the
co( naw+Ons R2 1, R22, R23, R24, R25, R26, and n
déscimnfed ove. Specific conpounds include, but are
not limted to: As used herein, and unl ess otherw se
speci f i e‘f’n aJo'ﬂ%r Erﬁﬁgﬁl ??@%%f&%rla XOMﬁ@ﬁtH)ﬁmﬁ@(!\;H)
refers to salts prepar e rom pharmaceutically
accept abl e non-toxic &¢i d&*' i ncl udi ng i norgani ¢ acids
and organic acids. Suiyat toxi c acids include
i norgani ¢ and or gan'?& but not limted
to, acetic, alginic, Y an enesul f oni c,
benzoi c, canphor sul f off c, NF{ [ RS, et henesul f oni c,
formc, fumaric, furoic, gluddni c, gl uC¥el,c,
ancﬁ;lhgﬁr?arc l]mcc):?lll)& &%%@g%lﬁgagglsgl'va i Xﬁd gér‘éms#?!}/qu t%pr'é erem
Rz'nahbdisbgeu,, met hanesul f oni c, m,ICI c, nitric, pam)l c,
2 t en I j: : .
R ggﬁ a%llik A’rg & cﬂhﬁdggélﬁgﬁtt C%ﬁlog (@ﬁlft?h | : C ﬁ(? gf){&cﬁag)" substituted with
tar baﬁr <prcm<ac halo; (@ﬁ@]all@ma@mwrtaﬂ}' substiteited Mithloni er mone helegor

twoecgﬁqum?ggetheﬁ i’grrtnaabjl 15 6%hémbered ring, optionally substituted with one or more of:

halo; (C,-Ce)alkyl, optionally substituted with one or more halo; and (C,-Cs)alkoxy,

nis

21

optionally substituted with one or more halo;
R% is: hydrogen; -(CH,),OH; phenyl; -O-(C,-Cs)alkyl; or (C,-Cs)alkyl, optionally substituted with
one or more halo;

R% is: hydrogen; or (C,-Ce)alkyl, optionally substituted with one or more halo; and
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hydrochl ori c, hydrobrom c, phosphoric, and sulfuric
aci ds. As used herein, and unless ot herw se specified,
wao b@onexim " sol vate” means a conpound that f urtP@r/US2008/011124
nis ®dlerdes a stoichionetric or non-stoichionetric anount
of sol ve torpe(:)eu %dlb enp%gé C%h{e‘na:re f]a%.e nrarl?lLt%Crueln%%%diment two of R?-
f orces. ere e sorfvent Ts er, the solvate Is a
R*huyel(Cai(R)al ki opti@milli evbsiitated avidh oue berasre dtiloe imarsgher embodiment, two of
nspeci fled,. the term /| prodrug; ans a deri,vative of a
e e T R I A R AR o
react undesandtieokbmbodimentooraf RPRTS argiivhald, andanother one of RZ-R* is

Vi to..provide.the conpound. | es of odr ugs 2 24
PR B bR TR R MR STpt PRI one or KR
is hatoypid sethbi aleyod Rﬁfl-l_&zi sh{Ce Crpikety, opticaliysubstituted with one or more halo.
in ol S50 o8e BER bvels Lo AR B b ited with e or more
halo,zanb anathe Sne bff RARAY i (2@ lley | uptibakdly sutsstithted with one or more halo.

bi ohydr ol yzahl e osphat e anab s. .. Oxher appl es of. .

ot odt ugs ™ AT PRRRBET B P Rare Bk LR RS OERiefBerdl ring. 1
one $phlific emnbodBhiaR, RIDaet R'e sogetRerdfdmug$ te G metnpgried eihg.yIntoee specific

repar.ethusi Hg . wel,l - kno t. hods ch as .those . 2
emBRERE o SR RS e EATERRIT I a5 gns formed by R
and RS dsoopeibtyally Sdstifufd, withiche 98 ofeMifn haled C=Cs Ay, bptishally Stbhtituted with

ed. 1995), ian of.. Pr.odr . .Bundgaard ed.,
o aus Pab: oL (kMR R IRy PR IR b o

ot her wi sén smeantodeaknt, Rikis hedrogen” i atvjidr ehyatioére, R? is -(CH,),0H or

ar bamat e, " " Qi ahydr ohyzabl e carbagnate. " .. 5 O(C.
bR e B E M i PR TR BApR eBopgimspt, K™ is-0-CrCalio,
optinolphdstéuted mithionaoromoerb halat & anothebomiaidanentyRe] i €Cafidalkyl, optionally
Subogt%t%eelgva} ednergr%sr%%ta'ovel y, of a conpound that either: 1)

does not TRUerTeré wi th the biol ogical activity of the

conpound Ibute @atrodommt,R* isppdrogdnatin awtipo embodiment, R* is (C,-Cq)alkyl,

advant ou operties,in vivo, such as uptake,
Optéodlra@Pf Isu%%tl otféé‘}gt i(,)g%?r %?r%gﬁlgét of action; or 2) is
bi ol ogi cdh bye ¢mitsdimeng nbisif. Insanothen@untiodondny mis V.olntapothbreembodiment,
nib' ol ogically active conpound. Exanpl es of

‘Bl'ohydr ol yzabl e carbamates include, but are not \

linited tGompoandspnavided heteat encoropassianyl aftiercomblagtiensioi B>, R?, R”,

sybstist ut.ed, et edi am ne, am noaci d,
R hédr%xyagﬁﬁyqegcr%aﬁiﬂﬁgt erocyclic and heteroaromatic

am ne, arfpeptt yaoprendsanilnde, bwiagtnogbmitédtoused her ei n,

and unl ess otherw se specified, the term

"stgfreoi soner" enconpasses al |

gnanthomer bcal | y/ st ereopeni cRl Ay pure and N
e@nri | y/ stereo C L&:ﬁ i ched conp s N{N):O
pr ovi ? ejTme As use i nd unl ess ot hervasQ

d M

i ndi ca E{i, the term "stereonerically @ure" neans a

conmposition that >conpri ses one stereoi soner of a

conmpound and is substantially free of other .

st er eoi sdefsed bareipsag uplstRoteRtise mf'%s%wptﬁfé'} Rparmaceutically
acdeh@ble QAT el th Yal@ prepare® FoMPhhinibewdicalBy 20¢pRBIHbnhidME AGds, including
. one.chjral  center 4;4 [, klﬁ subst.ant.i al | Yx free aof the L.
inoggARisactds 2R rRENIG RS SPIRAINRIRFE ATits nAULS BpiEatE PR EgRInc acids such
as, DUt ot GRNPO®, Adehl€) alfinid, aaMraANIeNEEnBeesUM®nicYBengdit,lc@mphorsulfonic, citric,

centers will ?e subst antj al |, qree. of ot her ) -
ethgnesulfonic, G Tymaric rq_{%ﬁhﬁg{”ég lﬁll‘{]lﬁﬁll&(‘gremc, galacturonic, glycidic,
hy&oBrofau)RYdréciidric, RethidnizplER Ry MdleROmMplid, fFRAddic SaétRinesMdAic, mucic,

.about 80% by wei &ht of .one steregi soner ?.f the . ..

nltla%ﬁ)ﬁlaalﬁcpaaﬁ) €nic, enylacetlc, propionic, phosphoric, sa lcyllc, stearlc, succinic,
sulfanilic, sulfuric, tartaric acid, p-toluenesulfonic and the like. In one embodiment, suitable are
hydrochloric, hydrobromic, phosphoric, and sulfuric acids.
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| ess than about 20% by wei ght of other stereoisoners

of the conpound, greater than about 90% by wei ght of
woe@stareoi soner of the conpound and | ess thaPCHDS2008/011124

10% by wasghkdd hefeii,laad oiles btistveisespeabek the tan tshivate” means a

cOo n rea £ t han. about 95%
corkRURBREhG 55 on SBBnBaRI oZRerecUBRE BonfidT s bound by
nonAgivglent internidieculat frecess Wireeths sulensis Gatet,fhe sodvaxosia dydr@ﬂe

greater tha out 97% b ter‘eo
of the c 8 reé??tfnﬁ?g%l s ﬁ%“%g %’u‘f‘ﬁef&) yoeifg cﬁu%fmeam 2
dertvia&ve(xtﬂa&bmsmefdelmt smnlgrdsolyxfe dxidize; onmberwmheﬁeacumﬂdr thelogical conditions
(in vé]rto F@Lﬁéﬁf%&?r{?{?\éﬁﬁe Ollélﬁglij] a?;é%x’ﬂgles c‘)‘af @roJrlé%s uec]ude, ?lﬁ are not limited to,
commipdsd tﬁamgpmtbmhyﬁmalﬂb moietlseséhclbys lmh)gl'dlyzable @mddes,
onger

bioa%qe élﬁ%bgfes%ﬁegg]eyqr%és%% agx?t %r drto able ca(r)bonfltes Qﬁdrolyzable
ureideg uhd Bﬁ%dwlymwgmbsph@tb agarlegitesaromhramambkembf Iﬁ‘%ﬁlgz,ymclude compounds

thaﬁgoi Pﬁe q\;(%gﬂ@ms ?g& mr %1e l??dl Egl‘?u% Qar{ ngc%lpsbe prepared using

well&nand inetieds, aeth lay thostr deScrived insBiag st sevetieiraliGheainlsyy pod Brug

DB 37 oo R R E AT EPF 53y Pl oo .

Buﬂd@fuﬁre&oﬁbéllvealNeyv ¥orkilegmnd corrp05| tion of a conpound

ha 19, O )i S50 s o E PO
carbahaté ’at‘lﬁﬁh)@tdl)&laglhtcanbhtmtd?’ ‘dno}iydﬁ)ﬂyzhlﬁd uieidet” e fbixdigdrolyzable
ph(ﬁglb ’g@%? nat qag} eam§§ ﬁarra nap un lde ancwe%o C%%D% res a;?elc(:p Yeg/e r0?a P%népeound that -
elthen‘el)”twes not é‘tth')‘]dre with tmrbquglqal acnwhyl bfthe cempcpn@dl bytlcan eerder upon that
comﬁ)oggg Fl%vrsli} ageoug 8r8p%&1?{/1?tvzevo1 suE an G ?a(ij(e c{ er t 8 %c%{orlil doef‘ onset of action; or

2) isibfodgpsxatly in,actil\ferhﬁt hybinettyd in v&ortetﬂe)blldbm@gallly active compound. Examples of

blogyﬁ@ﬁ%)}leﬁc ateé 1ncF% W%Gh RE rr11t tyllnzllte% t bﬁmgteTn tThth ihclude lower

alk'g?:Lanmteh;dbkt&utydi ¢th521,eﬁedmhmm¢ lalyiirtoactly Ihydmmhlkmanihé,metero‘ﬁh@ic and
het roarom 90 IXI e, Palyeh& r‘?esr%gf?:tlesyd oal kyl . As used

ﬁ?reﬁl AMaSd 85%’ Ot Herw Se specified, the term

cycl oal l@sl dted’rmfls, aad splemoeheoﬁlsameyllﬁed; @it teinn T stgedisoorer'3
encdaml%ises E}fe a&l%mef'lnsllé'/s\%reo% rlcalgllt ;gu?e! ar]n%telflgrglomerlca?l? spereO{n%gcally
enr]chbd)cc#n;mum@a:roﬂealnpfeas of unsubstituted cycl oal kyl s

Icgg: ggﬁ ty bSUts% s ?%irg gltlg] ur11ess %t%g mé; %{a(f‘edo B %)r(yil “stereomlerlc%y pure”
mean)sai walpksitiomthyt doapsisdy ©he $teneesbmwrtoha comgpound amt ie smh‘stahtnzély free of

stituent s ed.herein NS:,:
other sq%reoni,/on?erso e{lrlaérra ? und Eor e():%IHPlte’i nsltt%‘]rgor?erlc%ﬁ)yplire g%%oglitlﬁté ofa

corapcmrld haﬁi@owelchgala:anBWdifbeauhsmnbdb'yfcdelqf tlaropbosge eugntiamer of the
con%%(lung af\%%ﬁl% %eggﬁly Odei@/ Jon{poﬁgor?’ &J’ a%%tn?%&n% aOﬁl Wg’ Chlﬁll centers will be

ne or ‘nore rin ruc
sutrmnoally fizie of otd.xf:r dlmttt:mqra:of(mﬂmmmaksi a”stywezlal stfasomerlcally pure

colSIAT R SN ST RE TP Eh BB Bl Beciiomey pf thg ppppound nd
less then abo;at 296 by p/elgbt of atten gtergoisoraers pfithe cumpisiuoy,@rdater thiangbout 90% by
we%ﬁ?ﬁfe‘ gtrel%%is&ﬁfrac{f%e &Fn?)gm dAnQ ?',J[syﬁilgn pl{lu%p)/(}% by weight of the other

racen uor en
stersiaispmers lof @ny@mm@dmgﬁﬁrh@dm about 95% by welght of one stereoisomer of the

compound and less than about 5% by weight of the other stereoisomers of the compound, or greater
than about 97% by weight of one stereoisomer of the compound and less than about 3% by weight

of the other stereoisomers of the compound.
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It should be noted that if there is a discrepancy

bet ween a depicted structure and a nane gi ven that
w@Re0gos1re, the depicted structure is to be aceor/usmos/ 011124

nor e wei @tused Heredlatidtinteds othérwisk éndidaedpthe l’bﬁﬁi“sttefeyme)ﬁcaﬂy enriched”

structure.or ortion of cate
megs pOmpOT s BTSSPty PatiRiEs Vh ReuSielts oof fEfteiter ora
confpoufid) igtdaten thah abdue 66% by edeigheof e tstarebeoméltcff mmbmbmdldageater than about

700 R TN SRk TS SANGBROERRE S €/ O Foaagund.

are net h(AGlSlsehlf hetdileahd tilgess ptherwa sy indigatedy et/ ter ‘feamagimegcally pure”
vari ous di s ses or rs u3| a conp g Similarly. the
Mg R HE B ire PR L AR pEaer g QRSP bsgir. Similaly,
tertf adrlantichdricallyenfiehdl" meaysch ma)meriaﬁllwa"nﬁghedccbﬁxbbsﬁﬁmmf a@pbmpound
h ster eohl'ragmsr thereof. Wthout being limted by a
AVE PP A Heor y, conpounds provi ded herein can
cont rol aRgsaigenssiand oilesspitiebiite indieated, deutert (mﬂkydif refers to a saturated

str El?mn?rcb\{ar]cg (ﬂ%ﬁir %on Faltvr? bUt n?%ﬁlb %)Img AS spec1ﬁed herein.
ReprésefitabiVe Jatidtedostiaiphit thain dlieds 1bylude peerhyl,cethy@r t heory,

PPUG A G REFSE gRerReg: VAl ST ey Sl s "

-isopedpy B Ssea-baQ§ tisobuityl} -@erblﬁjflgnﬁlperfty][ 2-methglbutydGt-inethy bty

I t Kk h
e R e e C L T PR
4-nieﬂ@ilﬂelx91[15 nfeﬂfwmuﬂds,ﬂhlﬁr@eth}d&dylhﬁfd&hmhl&a The tﬂimr‘l‘akyt”heo encompasses

i ects of NK cells and anti bodynedi ated cel | ul ar
yelQi’f-oxi city (ADCC). Further, conpounds provided
herei n mays used lhdfe‘imrmdnﬁiadsa)tlmr\yiseafpdénﬁed d;ettexho‘ﬁdyclpalhym means a

spetegﬁg gl&glg%Pg%m él&? ?%%aih?] ollﬂr]rﬁs,; %Rﬁ“u& a em g tolr {:es?natmg double bonds
betivB@0rayhon aauifes. O m@l donaiin fara ﬂl tech angsc tExamplbs Q’I"Suqsuissmwcloalkyls

1ncﬁ%g,fbﬁfare Hnltq}néléet%sf?f d:yglﬁ%rﬁ%)g Cﬁ’é{oglétﬁ opentgv g%ctlohe)g(ym and adamantyl. A
cycl@lliyd hay 8¢ subatstated avithins or e Sf thExaimptuemts of di seases or

g: 28: g:: 2\ Ialgg llge(;ej? B rn?‘ {;a E;ﬂ%egxésganmcéaébleogyctl% aarom%?% ?mg containing from 5
to 14védgldorygy, leumgracdmsl af mcarbdcyt:knq arﬂgrpxipmre Kecrirpmadtonai Aryl ring

stn%rgs( 18‘([‘]9 %eycr?mpgﬁec% hav1R$ one CPr éné)éegrgr? esrtr%c ulr,% ﬁlgcrhw(q)ogg ; 1- or trlcycllc
rﬂﬁdmﬁdst Bvdlleds aem fdsed @nrdbocyslic ;nareasl sluch:asdi @éase@hydronaphthyl and the

dlsorders
llkeaﬁ:%i; g'gzgl]‘yeﬁms Iyl aOrl]l X3 oqoc%pllalrm roagl(rg%c(ii% rf?lg v g%gfée g{é’aryl groups
inchide hengt) dnmealcatyed]udremplr ndeny), ahdﬂwglpbmanthmwgndalaphthyl

related q{ %10 g%re {eg ﬂ%t if th‘rjclnneelrsn % sbreTal}Illé [)qu‘ré% edd Ip d:ted structure and a
di sorders, RE&r “Var i ous an

naxﬁs gnu&etﬂatrmemn: tha rieblcmd ggstuct ik eI Iw seoréepﬂsmprb mecght tIln@ddltlon if the
sterelgch&mlst o%a structure o ?n of W N q?ct{n[egé B(W?rmlcaterd ﬁlr fotr gxgnt;bqe bold or

ion~or ease or
dashed brﬁesahestarctumora)o&wnmf drcstraeterecs tatbe dltwbtetedtah enqwmesmg all
di sorger In certain enbodi nents, the terns refer
ste{emsomers [0)
mni'm zing the spread or worsening of the disease
or d| sorder resulting fromthe adm nistration of one

or #@ﬁ%ﬁbﬁ@ﬁ%ﬁ,%'&ml ANIPMANAGEMENT
subj e ct

enbodi merfreyidediereimammethofivef tteating, preyehtingi antlionmamagingfvarious
dlsgasgso&%?s%%rsq{s%\éladc%gpglﬁ{d%r&lde\”htegl n, Obr X\f)l‘tam&geutlcally acceptable salt,

solvate (e.g., hydrate), prodrug, clathrate, or stereoisomer thereof. Without being limited by a

particular theory, compounds provided herein can control angiogenesis or inhibit the production of

certain cytokines including, but not limited to, TNF-a, IL-1p, IL-12, IL-18, GM-CSF, and/or IL-6.
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ot her additional active agent, after the onset of

synptons of the particul ar di sease. As used herein,
wa@paonsiess ot herwi se specified, the terns "preuUBNS2008/011124
Wlthmté:‘emgﬂlhﬁtgd by plarti@nisntiory, om‘hpmﬂEproVided Iregeip canatintulagethe
progl]lcélg? 9 %epa?neéther][c%gﬁlrélgsg Egludlnéﬂf’ 6 G4 {1 al(s)o ?(% g? zlé gc%a%ﬁﬁl?orry signal for T cell
acti@ationaesulghio dicrasddsproduatort cﬁ’rcmokmeé mch a9 buthwt timaedt topkit12 and/or

it adm ni strati o a corl e

IFI\YV-\\%. tlEx ggltlon, cP]mB(fung% Rey %gc? %cr?m %\%cte tlgaee%z:égtg %9 NR eﬁs and antibody-
mediated cellutar tjtetomnme(tAIMtC)s ;Blmhemmmg@andsl pmm/hdndlhyreimay be
im L@r{pé}%altxlgt?ﬁ't { ??ngtfgﬁlg ry}g Se or deI usé fugas c?lergotgerapeuglc agents.
Corrsemj.mﬂﬂy, Gmthoﬁt bamgym‘plbd)by att)ambldarphﬂfdry,(solhaor aji @ea@mharacterlstlcs
posE)egf;etd%é/ lﬁ'l? ci,omgf) (S, g dl%g thgrgm%rrg%r)yre? ee\r/ glﬁ Iu&e:fa lrslgl tl!e&mﬁsmanagmg, and/or
premnhgvmoamﬂxsﬂsmﬂsordbns addi ti on, pat ients vvho_ have a

DLt Bho SR SRS, Hh3R ELFGA oo, e
assbadated Wil mgmgbmests pammynclbémg,ruuem rhlamgéabICympk@ Regiondl PaineSyndrome
« | actic t& t, d e
( C&KE’%@S I\/Bc%qg € eréeéat?rg Cllﬁ eadlla r?gte@?ynﬁ?o%\ N E dlglasp?r})%lmonary
dlsordasl,aagbelstgé rea:ndi dnsmdrag@tmmn& disebas mmurmdéimemcy rhgordcrs CNS

dls%rld%r%, aé}gs g*u%l S en a&?r%mg Dad r]pfa)l{e%%xso JersV\ﬁ)ysﬁJ%nh&%l s%ep%nd related

dlsdsrhas,elmﬁmglﬁbxh@uhytalné rdaeddisaidat (eef fapenm), ﬂmﬁu relatsd djsexlers, and other
Vardeg i iveag s gglsordgr ophyl actic and/ or therapeutic agent
(o] ﬁS‘f FELUFP > a cure of the disease or disorder. In

this r egausaisedtﬂeeut endniilessodgiwige' spevifalpesges “treatd(‘trenging” and
“trei%hng)egl tovmft' er gat‘?’éf?];eg‘{lgl %ra]:tlrog %}'5 H%ea@?{a}xle diér})géce?r:orr g{r'] glgeaog?nore
syrmmensjassmm \Aﬂl the ddedse medlmrdeanﬂl aerthipsmbodimentad theterms refer to
mug%n r%b%t ﬂrea% g %vp)resgr%ﬁ egit t'h? glls%:aIXee cﬁr{&%%&e}g?egl\xll?ggﬂgﬁl theozIdnﬁnistration of
ond dramcap pmpln)dacbe nethetapéutic timtst to @ atbjent tith suaheandigresesn disgfder. In some

ase or or :
emﬁ%dd men%s %hett%rrrPBs refer t8 gl?eae%dmgﬁlstl‘at%ﬁg ?ﬁéayo Sc%ggs omdgcgllneg%h? J%Fh or without
othér adldemaap eactwecagédt,)aﬂef the obsevef symptonts of thepationipodisrdsereans

an anount, of s} « »

o o O USRI SPE g TR e iy e v
anct fpmvammmt’ referiye thefpreventipntoff @etqnm,trﬁmmenmor mab@wahﬂea@for disorder,
or o %gl%%gmngtrom? ltl'ﬁapt{o‘fi elrn ceﬂdﬁ‘ elrnﬁ&l.ﬂneliitg1 qﬁeatgﬁﬁétrhféﬂo tie treatment with

enconpass an anount
or admpnlswa@n of/ecmlhﬂoundwenoapyd hqreldwésorowthawcntm aéqmwtabmve compound,
a )
prlct) htCé ‘rt‘h% z‘ge? Iogi érgy ohfs gﬁtlaparg} gerg{st g%kac%g%t@%%%gd%&ﬁers Rgovxded
hereige cThh erres mconamis leldsbltlm Wepomcsen sfretympioatiof the particular disease.

y. cef Is
e
certain mlmdemntﬂ s adrdetmmr paisote whAhp‘remdhgtblaf@tf re@allrrlyg symptoms are also

I C
po?ﬁ‘é‘?‘a?\gngu?tleg%gg% r&feg ongﬁgl?sl‘{‘g conbi nat | on WI t h gtbhe
int@rganB@bly\Mwb\Mlt}pthgmrmé‘sroahqdmphlyhta@m 't benefit in the

preventi A 9 éd ﬂe?eﬁn %'n& GRS oth-gnﬁsé Eﬁ'le(p R}%RE%L a‘%hgg%""‘%anaging”

ef fectivé ampunt " “can enconpass andunt
and mnemnﬁ’veﬁeaﬂolprwmmmra&W@gdhe E‘ﬁhf&mféls spréad or worsening of a disease
or ﬁx&ﬁ’é}y&%‘f’%#& r%flcfré Qﬁﬁ}f d}g; thefaot Qfﬁenl%@ Bgﬁéh@&f éfféc@%’i"é subject derives

l'es of cancer recancerous conditions
frommcprg]dylac%mdmr @hempputpq a,gpqt@g nplgresult in a cure of the disease or disorder. In this

regard, the term “managing” encompasses treating a patient who had suffered from the particular

disease in an attempt to prevent or minimize the recurrence of the disease.
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those described in U S patent nos. 6,281, 230 and
5,635,517 to Muller et al., in various U S. patent

WEevieari ons to Zel dis, including publicati onP@DES2008/011124
2004/ Ozzasmdﬂmereilpubdi ialess dthisoviesdpedified, a Zd@epguricallyt affentive amount”

o Bl AUy ARG e g
maﬂ'qumsnt@f a @aersep) dlsqdra‘ 00 d¢1Q08 MbniBizepunis|or gloesyMpyon®, associated with
bi t f ' '
the éngA&e rlgé's}?é;g l}xl trtllg ﬂ%ﬁ/ 8'% ﬁ/%gfg&h’e g@?{l%\@a %ﬁ%ﬁ& ﬁ*)eans an amount of
theﬂi@am/c 18SR, Adgne pu bl dogthartiDewitinbtber tReragi€)whichlprovades a Herpeutic benefit
N
amame’ crmtenctdmnassaui muntdhﬂomplsvesfovmhlé thekdpp, redusehoraayoids symptoms or
causes o?lalseas%- or 15699 T, (?‘%gl’&i{n%gﬁqﬁésﬁ]eraée%hg ff‘l’ca toq H(fther theereutlc agent.

r ect um msuuséd hebanalanql uiﬂw@ﬂawdsme«ﬁect, hr‘ p@phylacmsalbfs:ffectlve
am?un(ii efya co%? r{de ans %rg&glg Sufﬁaéﬁicrggl'en}/? Eil’seagé gﬁ%rg}eg or_ﬂ:]event its
recmmnpouﬁ@sopaylectaﬂaﬂy)eﬁﬁ@ef/mmdm oftarcomippyny rocans e amayfnt pftherapeutic

I
ageg Qgge g cgﬁpgﬁ‘ﬂ’?‘ vl(lleu the?lﬁg&tsa é%vﬂie? B}é‘ﬁhﬁg&c%@ﬁ’eﬁt in the
prelvgmnptn obthadisease. Tyetey mg;u‘e(lactm}aﬂp hffc;ylw @moum tican encompass an amount
thaggn%r Qe h{é’egzgl ﬁgngg%rleg%’%ce%wwgﬁﬁ@% %ﬁh%i gé Frﬁ)'il?ell' Brophylactlc
ageat.t her primary or netastatic tunors. Qther specific

cancers IEn gljnglgg f cggéer ME prgc%hcer% rf(gm;ng ’mcﬂg% %‘E grg not limited to,

mal i gnancy, ? OSI S,” neuro oma, nenli n
thobedraeriied ret iSc patentrags. 281 2 feldiﬁcééﬁ,ﬁ 17191M9tl<ageal in Varlous U.S. patent
put91cat9091| %)Siqu@ 15@&&1{1%@%%@&&0? !nbso g{}](?ﬁ({)z?gﬁ#Aq ﬁ.lobﬁsl?&i%ember 4,2004
(TmamegméMyegidvmmnC Smdm@rﬁOO#z@Dw@ﬁ%t, pgblishediFebruary 12, 2004

| || Treatmen
B R R M e
Myplopailiferatote dliscasas) dixamples else tcldé thosealesurived &l WO 2004/103274,
Ci RO t
w11 TR 08 L SBEHIGEL UL B BRI it
referamoeni ¢ | ynphocytic | eukem a (CLL), Hodgkin's

: z%agx Sp Q:g ce %% F@%M{@Jb@{%ﬁ ngl%lﬁéﬂf’ﬁﬁﬂé@to Teafd of the skm such

aneo use 1arge
as B&ehdmd; ymnhomd brepat; gerraleteutf:r@s IgaWInmstlha,lmaﬁom;z, ovary; prostate; colon;
recg}?\g ?ﬂc‘otuﬁI‘ 'b&lmleﬁﬂi%%e&é & %]g er.§ 'B&Ae“QBl&ﬁ liver; bladder;
not mte ar me ano

laryress washlaiaboaes; ammﬁ@medphmqrsa [Thewrnmuod\s mslm vﬁ@fql énmdreating
cant¥id gf #8%1008 gﬁd bR %‘?Jrrogsﬁ Elﬁ:h Qpﬂﬁl'tlpf% ll(lrx?ar hd B8O U chronic leukemias,

carcl noma, gynecol ogi ¢ sarcons, t1ssue sarcomng,

forgxanapledempleoblastis, awel@gglouamnhocyts, aﬂdamg@cmbul@mws ‘The
f I

cofp iYL B8 fereh EhONRAREf OiHne o AR iRlding st primary or
nw@a%@eﬂmuw%sected hi gh-ri sk soft tissue sarcona

unr escect@il qpheRALAGE HULA. bEAEIR Affted WALHRRR AR Rancy,

macr ogl obul 'nem a, sno erlng myel o I ndol e
ampripiglopiseneuroblaktopa.ameningiwna; ammgwparm'tcw@ee muiltmbrelprelndmtﬂstase,
gh@Jl&%Jn‘ﬁat tﬁulﬁﬁﬂﬁi?r lloﬁ‘igg&ﬂg %thg&gﬁ Qﬁ 85@98@&@ mall%nant brain tumor,

non-metastati ¢ prostate cancer, nsitive
maligraot gliomag ppqerent mahignapt ﬁ@mwmpln%@ﬁsﬁqwmapmshﬁt%
oh% @ﬁ(ﬁf)gllogﬁphéulr&hxo&*ﬂ)! Eu%oq rQ(ﬁ&%HQBQchI)HL lﬂlﬁ(% @& D colorectal cancer,

yrolrd carci noma, nedul X yroid carci noma, and

unﬂe@c@W@g@rect%cgcngm@|n1eitq§tat|c epatocellular carcinoma, Kap051 s sarcoma, karotype

acute myeloblastic leukemia, chronic lymphocytic leukemia (CLL), Hodgkin’s lymphoma, non-

Hodgkin’s lymphoma, cutaneous T-Cell lymphoma, cutaneous B-Cell lymphoma, diffuse large B-
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enbodi nent, the cancer is netastatic. In another

enbodi nent, the cancer is refractory or resistance to
w@ehb@aoshier apy or radiation. In one enbodi nent, PQT/Usiodee1124
Celh &mephomayrlew edh el Scuddr l)tm;ﬂ'mtriangetaqmﬁt&\tmmong (kocalrzadlmgliamgna,

incrg{‘rllil%gtl## nI)tqr rrfeggc!; l ﬁfferp%% ql&ﬁ%ﬁfnggoqgélﬁfnlgy arX leural effusion

mekqﬂmbnbmb Is;aﬁttmme peritlesai raa,rclmnu, papitjay mmamndoemkgﬁe@)l@mjsarcoma
i as

ke
sof b e i e dsipa, ST Eyast i L finan s SRR GRS | |
leidihySsarpanid, ﬂbaﬁy&pﬂ‘asm@ssnﬁ&ﬂﬁbﬁ@&%Mhorpmbé raﬁ’aﬁdryliedsstawaylcer resected

t ed t t ty by
high g P et PR aod b it gfapsoms
matreglobé emiap§malberiny] mmbiﬁao indblegt rhyed@nte fallopias tube ukeen, androgen
I hocyt i
mdF%el?Q%ﬁ‘Plé)Sta%ﬁ?%cﬁr ém%y%ei g{}?q%sntlsggﬁg\hrgnnmctgﬂgtgpprgs%}{e éa%cer hormone-
insensitivh @bis’a&tdamcel‘ eh&mhaap)amsanauwﬁbﬁge naider, bzqmlll@eynharo@dwhrcmoma

obl asts |.e

rolfGH: SuBE e R s Y ToBie SEne e S LlsTRrER e g specifc
embdhentythe ddneertiematadtated. dp swdlier embedimedtptha canicérliatefi@ctory or resistance
to g@er t?le{%at [ ent.s (yvho have had a rem ssion of |eukem a

AR ePREPIRY ¥4V e a return of leukenia cells in the

mar r ow ariglose dﬂmﬂme prcmdmd themin dd metlodsadf ItISatm“g'h;ﬁe‘teanmg or
may V\?%rlg%vaa‘l(r:l'g?sr rnr?s N of 1§ ]eu 8m1a5 ]slfch as glfn {%mc lgm\})hof}r%é:a]l {a (r:]Hor{;c myelocytic
leukeﬁuagk_utaie lyrepﬂobm;ta: lewldeinga, acut¢ ﬂrlgel«)genwmwaemiamndIaatthmyeloblastnc
leug%@gihgﬁﬁég E{errrndﬁs atﬁq alpeerre Pegiajrrgg?cqerté %9 I%]glsﬁ%t atl rc? scﬁosecgl’n U.S.
puli)ln:aiho.tdim@p(lﬂd]()S Gi%gﬁubhkl&d IFyb’rphg QaZQOEHyl)lch fEhmotp@rmd in its entirety by
refor Xcrgphoma refers a heterogenous group of neopl asns

4TS ng in the reticul oendot helial and | ynphatic

syst ens. Thhltdrth “ﬂ@kanm” taﬁersrmlallglaatnteopimmojfdwaﬂood forming tissues. The

leugcge/rgljtagrgﬁ?u t Icl:)ﬁtnla not 1111? {EH t(ﬁ c oclec l}llr% hocglc lglﬁ(%m?a, cl!iro?lc m&]gfénﬁlc
leukémmr acatedyrgpi&bramﬂbﬂemm ad:utd: m&dbgen&)&intpdew amfl aNHb_myeloblastlc
leu %2_1 ‘%ﬁ? ek tmlgl E h bréqif:ala%pgl refe a%t ! obr #JBHS&S? g@géndo}{mg)m The term

“redhpﬁefdé lrefers tc&t snmatlon wiliees pmldntaMO Ihy\rqjiad e y¢missionyofiiéubemia after therapy
ha{e a reﬁﬂ‘n gy lfl{g%%ea c% 9 1rnI tMe di févg 5 e(f] aF ée%;egg: 111 ﬁ&?@?&%& &lls. The term

centr 0 Cy
reﬁtaabn‘y -oC Iretsataetj" refetsito hymcpim;tmce( m:z)tl,ents,cdvbm aftdr antensive treatment, have

resgq\,{]lnahlﬁ(%iab%ﬂgmqﬂéér Ith)éx‘?c?wOf the mantle cell |ynphonmas

€ seen under the m croscope (nodul ar,
di ffuse, Ib brashqr@mbndjmmanpﬂoendzd)lmelh ywplmhrw of @aang; Ipeyenting or

oL 3E85E 8 ASIE RABFAEL UG Byl oy, e o
“Iyarpbomgit refersw hetatogeopusi gmbupalfmambasyls drlswmelse reamlmndmnml and
ly h%ﬁéa émsw‘l{l?iej’ pé Srﬁaclt nif %Bba?ﬁh Er%ﬂ?e?a?mn @f igrﬁ{p%lﬁ cells in sites

| sea bac ri a I sedses ocu neovascu
of thesmaaseessyeﬂamr wiclyding haaphawdes, benednaswars epleeny kter pagd gastrointestinal tract.

Exgnﬁf?%ﬁe o nc§ud§ gﬁ‘ng an oﬂ%terd%%'ué?e(lﬂﬁu%}é@??ﬁagdl\?éi)zgklgﬂ@cytic

IC exarrpl es O ases
lyrophooa @€ ntermsdiate |dd’fee@tmlqnhlntetumetbwaﬂmmhemlzéﬂnwma (ILL), diffuse

po%&?}dcﬁg%{eﬁgat&%qgﬁ\&g%gﬁﬁgﬁlp?%}g% g"ﬁ@@ﬁtﬁ'ch{ g%'léé Qil'i] gsmall cleaved
cell yniphemsa (Wﬁc@_ﬂlmbamnphama,mné any tpeadf thmmtbrmh!xmphomas that can
be @&q%ﬂ&% rﬁicrots%te ?no%bﬁﬁ iﬁifﬁ%&%’ia‘gﬂ@and mentle zone lymphoma).

Examples of diseases and disorders associated with, or characterized by, undesired

angiogenesis include, but are not limited to, inflammatory diseases, autoimmune diseases, viral

diseases, genetic diseases, allergic diseases, bacterial diseases, ocular neovascular diseases,
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osteoarthritis, retrovirus replication, wasting,

meningitis, silica-induced fibrosis, asbestos-induced
WO 2@p0$I137 veterinary di sorder, malignancy-assPCl/asmds/o11124
chd’nylpﬂrreéﬂasmlﬁrd;se&bf okina nedvasulantiocagess raiakibeosis (neovascularization of the

od tl t1s vitls, Cr,o
andfh PRETBT omhien PO it esog BREEREH o5l STt orchampipizec b
undbﬁqumlaangnogmblsl theludbtut ae aotrlnﬁxtekiltdmat"tbxdhst mdohteﬁ*@sw Crohn’s disease,
hea&%ﬁurg ﬁlg&ang Cbl?uegﬁg%l ?%tgcglta 1rme 1 ﬁgtoggmxﬁ o)?lgél%)oﬁ g%]él‘?‘dme,
ostémrtemrs b]rovmiseblﬁiwﬁon Spﬁmgf mmutgrqixeslhoa‘-mpmed fi bmsisuai;bestos induced

: |
T e n S i "B R BB L R REDPO WAL ECRAPR, ook
pemdsm&rsagmgxam@,,mmcmyﬁxt aemid) edidatolyeananmth, ﬁmisiq duebpeiona syndeome.

pai n. noci ¢ ive

ot i m EBAMEES St e e prare MR G BE b P U . paten
puﬁlheﬂidﬁalo 20050203 1310} subtifhetl ISeptSd(bd’rl 15,C2005, uehicnis irebrpohsed herein by
ref?rglhca oﬁg?scffl Ot?é% 3)% Iﬁ%}g?‘*g&“&‘f’ 21 Bg inﬂtq ngigé%:ntgglc%we pain, neuropathic pain,
m1MLp|ampﬂhbmoeppm andinraropaikic pbidf viserl pai, nhigrairechkbatiache GdRHst-
op é@’ al,n CRPS type |1, reflex synpathetic dystrophy

THEEPY M ef | ex neurovascul ar dystrophy, reflex

dy str o phExamplpat n’metceplazle Ipyin fifecil udlie st exe npalilmltmym;:trad)msociated with
chean loa@' rrr}1 Udef%ta rog le}{ Ofltuflgrgsedn,él%e 03§SS %‘H s’r, %Q%htoid
artliritisgiendonétls, anduniyaifagrial papost her pet i c neural gia, cancer

rel ated i n hant om | i nb. pai fibro

ot gue SORBPSREr LRl FRR g bitg < Amidin, CRPEDREL crs
typp dis teflek smqﬁtlxeaé l‘iystnopl@i (mlDo,pamdxy;eu@msbaihn dystrephypedlehyystrophy,

t oke _pali | yetic neuro and .ot her paj nf ul
sy Rl Ao R Bl R e AR ol By Befplroaysophy.
shcml(tehhaaﬂ syndname, spbstnaumatﬂc dbetrqﬂldetrlgékﬁmaﬂs&dralgw @bst herfpltd neuralgia,
cantp%rigl%te %glgf%q%x rggnbogagr Orrgolsrx?ya?%aa clrlrgmg I‘I]'artl ue (s‘yngrorrzlri]e (sjplnal cord injury
paldj otrad @bst{shal{eamire radmlbphljly,ah'edaem ndumpethgjposhﬁroke pain, luetic
nt ane

neur%%althddanndgoth{) Ip ful neuert ha 1% SJr)l 1t10ns suollljgs tg?se in %&jbrﬁﬁru%s such as
vinthidtine asd vadnadusual I y pa| nf uI ) and hyper al gesi a

(exagger onse to.a stinulus sua o1k
only ni | her&rd,:} € terms oxg‘xﬁleic reglonalI Sabnr sa/B(grro Peong eS i %nd CRPS
and iemtddrsymdromgs”mma c(nemg pamyisardsr diarasevisrdebypamie or mbteanf the following:

paig l?e?helr epo%% z)re 0%9(1 (?nc?ud lod mata(]tpalnfsul pecs)t nlscia o.at s%‘rjnuiu% that is not

era nérve aut onom C
ustd!bS Pagﬁll)amd bYPe(aégegla (eagmasad rab}toaseab |a0tlmuhls tHavw dsdallpwnly mildly

palﬁlﬁgh %9 il {::IS gfs&%hg&loﬁasf?{%%e% ﬂné:‘% elljlt (nt‘rél’ ?arg oésev%'e pain after an ankle

nor I'es
sprein); amtmalspaun therianotdmyited IE(asrpgle sermhemmﬁculstsblatoedand autonomic

- [ t hos

dysgé@glﬁllgfgge. er&gllﬁy %‘fte%lg em%'iog)gb wa a ﬂ%ﬁe?ﬁd 051§)Oeﬁic7c88eglv2g1,5trophlc skin
changésl (haihadl ngH grok@h ab@dmalitigh amtrutapedus wbepto@t ed her ei n

by refer I e pu rne .

D 1 T SR8k SRR TGO LIRLIE 1AL 1, s
desggleedrie UaS. @gltem;mbh@pam h(y 2000091455 puhjishﬁil May 13, 2004, which is

( t [ .
mcg@%?ﬁz::%leﬁ{ﬁ Fg%%ke%@e %{% gx{]ngatlésriﬁérlue i %ﬂ?ﬂe not Hm Foet!o, éﬁngphlc (dry)
MIxixudativé (ymt)(M{DEgge -related maculopathy (ARM), chormdal neovascularisation (CNVM),
retinal pigment epithelium detachment (PED), and atrophy of retinal pigment epithelium (RPE).
Examples of skin diseases include, but are not limited to, those described in U.S.

publication no. 2005/0214328A1, published September 29, 2005, which is incorporated herein by
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Exanpl es of skin diseases include, but are not |limted
to, those described in U S. publication no. 2005/02
waa®284177 publ i shed Sept enber 29, 2005, which P&I/US2008/011124
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(ANpi nul osa (TS), eryt hrokerat oderm a vari abi I | s (EKV),
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In other embodiments, the use of compounds provided herein in various

immunological applications, in particular, as vaccine adjuvants, particularly anticancer vaccine
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pri maqui ne, hydroxychl oroqui ne, proguanil, atovaquone,

azi thronycin, suram n, pentam di ne, nel arsoprol,
wWmpGoans21mbx, benzni dazol e, anphotericin B, pene@EbN$/011124
demertarimpnan anpgriplamrdsgoyegent, susloah, buhnst lirhiowgl to.capronert @yljum, diclofenac

e
b B L ERTARIIR b 0BARL o AT | 905 el
lblwmfm Retnirdfen, mbiimetnyes FefecokipGétbetraxhiegiyfiynomidersulfasaiazing, gold Salts,
I X f Gan

oS LRI AS o RIATTLE oo SSRRL0aRRRINE A0,
basirnmals meel tzumhb, isatimyhoaad, |ae¢t:dsradryylch ok dleﬁ)sl saficylatelaliflunisal, salsalate,
o]s@{aglgﬂ %\Sl&lS%lﬂl& & g%etéﬁnln@ﬂte%ki{l &%fngt J&ﬁﬁ%@ erHéf‘er?anﬁ& ac111 Imeclofenamate
sodiamy talmetihj keéorolpe dichlofé¢nas ﬂude@ngﬂemgp@mong, plrox1cam meloxicam,

am§ rg)ﬁgtlrpwg({lftgmhégg)? cal ttée]‘i xgm p% mj !(;Ut%%ﬁ oQWh?}HHl;nl.{ta}/zlaﬁealaf?tlpyrlne,

anm@_py:rluwapazoranzjleptobammthlpglucqmbt‘;ﬂoéllgml thnmabteagmoﬁn methotrexate,
cofcﬁ'mﬁp Qa 18%1‘1%0? Pg%&?eaﬁ?ssugfrﬁgﬁaééﬁén Ed %%nzbe)%ar&lg or L(%:tﬁ]n%tg%one and other
gl@ngmmidsj qnﬁlan @dtletn@tlc gg\emm;g(tltﬂgmut not ltrmt;dgcf erctdchopramide, domperidone,
prdﬁg{oﬁelta?n%ié,leﬂgé?g?%ﬁ; %‘g’?’kg‘%‘gﬂ%’{tﬁg‘%’gyﬂrﬁﬁ% Flé" %ndaz?ﬁetro*ﬂuéramsetron
hysrvshlrasacetyilbuqmtmcbnomhmmﬂamloe, alzapefld, azasetronl bﬁﬂ@qlsna(nsdg bjetanautine,
C
brcﬁ#ég) % b¥§cz"[moef ég%hﬁg %y%h%l_yg 31mlarlrth%r1% é‘ dgihm?&ﬂ Jol'tasét)rc)n meclizine,
me&mlatamtbpmmbgmnlorml oy@méylaupmiaemw@nmcaamnngulpmde
|

tet{ﬁﬂﬂ%{)&}éga%ﬁnl%g g VE%I nielfg thn@gpe\‘eﬁﬁfé t?«ﬁ;? (erg% %ad a}Ht{tEi‘rle tRREhE.

agent s t Haampiey Oﬁ@cmsl@dtlfemgemthélat maabemsed for fredreatment prevention
an@/ﬁ%@{a JRORIEERE Unj %esgl}l?reﬁ’dt%i%gg bied iGLA Sut aPéJﬁot Anfted to,

fited to: [.]) am ne agonl st
imppnenyestvlagary awtshmasunomrqame dgents taetihxpsrterL;vvm dmmnvulsants
ﬁbl’mgfga (@gegtgfaﬁ{é let?Jl r x I1R§¥ﬂ&§§,g§?qeh§’§ﬁpl§%% %cidg)aazre];])ines, buspirone,
amapigginaaed otba‘d@lpgo Ior mverptoamap@msed uhi fagietowith GNSdejury/damage and
t | L

relht2® LﬁﬁL FHO - e grhﬂgs 1H¥19&e° 85} 139 ﬁmltéﬂ of g;»{elrdl%eﬁ%. gﬁg%ucocortlcmds,

ydroc car rgo e nesylate _
sughRs, lamuotwmm, elethyéprwﬁz@omnhldsmrmthasm(@hd hefaméghasongt an anti-

mfllalnmlatt(ﬁ‘g é(éﬁt 1?&@[0@%@1 lnﬁltﬁ ttggt{rabﬂﬁen ﬁ)lagxgsldﬁzbc?&ﬁgtg&hium, diclofenac

| SOCar azi sSuc
potapsitin, @gleeaxib, svziindasp onpregin déhmaelafigdréac melokighmnibeprefeadtoprofen,
nal')vﬂlFQ 3?1 tl%fecoxsl %tl?o%rexgytlemg Lderguifgﬂﬁgﬂe S@Wﬁﬁsc‘tﬂl-ﬂ)%@ﬁmune

at e, ysosti gm'ne SU ate

Glopuding rggcopmbtq raefetlecystasparine, azp{b@g{mq‘g mcrpélmus basiliximab, daclizumab,
salgEE'f g%@lldgj g’:éctf]gaglrt:)l/lﬁc?%ﬁﬁ ?fgth@d%ﬁ%)%é giﬁﬂugfs?f Qam}%gé gfg%l(llazme sulfasalazine,
acefathippnhga, mdmnqﬂwemxwh@d@r pfepmic eﬁ:lé,c@qc;qferwm@)@pdwm tolmetin,
ket%m&oa@ﬂme”e{@ ﬂ@rl’)m Fméi b%&ﬁl pm&mﬂkﬁ&m arfipiroxicam, droxicam,

anti -1 nflanmatory agent such as, but not Iimted to,
plwamrextémpxscem pheny lbiarese coxaehesbitazons, aatipyirioe c¥miopyrine, apazone,
zllaﬁ&a§§rbﬂllmghﬁ§§ee§&2fls&mr§m:&m&g raufARGHH, %lﬂatre)ga'té l:MQllnélﬂl: rallopurinol,

odol ac, neloxfcam 1 buprofen, ketoprofen,

prcrbawrﬁeﬁldﬁ@yrafzemee@é#bzbrmm # eAPanalpg inclydivg bit not limited to, db-
cAMP,; fa§§§gnt5‘@dn{‘b$rsmggln%t%ﬁeﬁldatglaﬂl QVﬂxWﬁprgeﬂqmebqnethylphemdate d-

mycophenyl at e fetil cl osporine, azathio

thf?%rme%bb’lphﬂgdat%élsthlff?%(m%ldp &’@ter bemitip-methy lpbsp aée, d@mhro-

m@%@ﬂ%hlaﬁk 'cﬂ:ﬂ))ttﬁo-‘?r%'tlgﬂlph@ﬁtihylané @Hu@tﬁlle@l‘ié?eofddnﬁla%ur&?cl agent such as, |
sal sal at e, ol'sal azi ne, fasal azi ne, acet am nop en,

b“??ﬂﬂbﬁ*é?%@ei“ﬁ““'@blﬁi"ﬁmde ﬁb{F@ﬁla?ﬁdd"%m d, mecl of enamat e

Examples of second active agent that may be used for the treatment, prevention

and/or management of dysfunctional sleep and related syndromes include, but are not limited to, a
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sodium tolnmetin, ketorolac, dichlofenac,

f1lurbiprofen, oxaprozin, piroxicam neloxicam
wa@ppooeartam droxi cam pivoxi cam tenoxi cam PCT/US2008/011124
trlcphhmdtildenrasgm egentaysplectivie strawoingeupsake iigdyitonen antiepileptic agent
(ga%g%f‘ﬂ?g yprr%ﬁggalm a?ga%%&mge:,]lg %b%zel?el}e fe?nitlracgt?rlnu{f‘)gﬁamatgo;n antiaryhthmic
agent achiliommbanngl bloghimg agont, a prleheniefamdmatont medigyr iakibiter, an opioid
agé’j}{? Sacsgg%??%lglgg(%ggﬁla?(%y ng;gnﬁﬁ haac%{orl%lena gndalgﬁoegt §d (ﬁher kno ?r
comntlcbnahageetd used,in mméraw dipecife exiamnlm nmcdmieebut are not llmlted to,

zi ne romet h orpro

NeEHo%ﬁ Oélﬁ 0.1 mrahmg to Amait, arrrgﬁrypt(imgh &pnﬂne car’oamazepme Levodopa,
L- IEQBAooo;czme;@t,—methselttytolsmemesemnrrmteoeltehmm benzoegpine, pargyline, fenodolpam

m%#lﬁt% a(f?i[)érgoqineg;l)zjrgfuepte{o e dlh% rg%ﬁ‘o ldggrg]pmgr‘ole]b hnelatm%](? ine hylardch]orlde
seldglhm*ﬂwlmchhatle carthidopag pergolide mktsyla$eSmem¢t Gmsb/mmatrel, iproniazid,
cloq&ltﬂ?fg)%%e%me ggéa?l?oxﬁ?é Itcr;lg%p né %ntla%oflggne pﬁ(ys Q{gﬁﬁ'Xé saliclate,

th&ettl@hydsudfaanWafbmsnﬂnmetbmmﬂhydepsirmnenlﬁpmlde neostlgmme methylsulfate,
Zi etron and

amhxﬁogﬂ? Qlﬂgmfe ecprg hrc])hlu Io\;xede ataderln ,Spr%lthfume Clllli%léie u‘%é 8x*me chloride,

trlmdr@xtrmeetaom@ni dlaqctyémnd)mmneramxbhmnummmgestgnnneoﬂerﬁ&&‘num naproxen

Soc#l{l]l*l uc{ J:lgé{lﬁrhgd{u%l th%gega%/ gcggsglﬁscé]&%m su}fﬂ%ﬁbo’(%r r&zxélsélﬂumsal

etoglglentxmlomm, fppmxféng ketoprefen, nahttmemrwndf@axlbsmethotrexate leflunomide,

sulgziﬁ?:éil g?Y]loltsglESZ 0 I?Imd@%% 'ecﬁs’lsgl}rllﬁsﬁy%% é&é mofetl %closporme
azabluismrreonaeohranaha.anQb dagidumath eahckhmmﬂ @cetxismlvyehmcmlnmlethyl
salﬁgﬁg:t §1§H§’ gaﬁ dﬂa[}algét &l%nzlez?e\fl\guﬁfgsa%e anetyiﬁl}/l{ogﬁe glg%r%%lgacm sulindac,
mefrpamid agidg mdclbf;narsatesqdum t¢lmetn, ketgtodgcoélolnlbfeum, tlsrbinpuodén, oxaprozin,
pirgﬁ)c(%n%g% (g(g%nnlé lalghﬁ&ge aprreo Enqy 9§)§9A§{n§e%o¥1cam phenylbutazone,
oxyphhbutarane agtipygee tammonmmﬁdamgqnebiiteumo,t aukgtimpglacbsé,@old sodium

n
e T
bengbrotsirens, bqtmsﬂlq’gl)@smmnd pthempgladoeerticdids, optqgfoemmlde domperidone,

pr&ﬁﬁ#{é&fzfﬁg 3]1‘015@&1&? E}HO w&gﬁéﬁﬁﬁ%ﬁ?ﬁ?%%ﬁ g’l Q)gﬁg[ngaron gramsetron

hym&xzmemtyac@mmﬁ@mﬂhanqwmh@sb@pndm azagetermhbavpquimeanide, bietanautine,
[ b | !
E’lg% Sbg}{lﬁ(l:n)?[ Iagﬁo!ghéé @&rzﬁ%@!nbﬁ&?@pﬁt g)hkrg&# &olﬁgtjr?ql meclizine,
meﬁallstall, metopinpizing) tapilens, 0>ef9¢rhésdammame sscpstlamine splpeide,

tetﬂaﬁ%ﬂﬂcﬁh@ o?rg?lgtE&leQQger 6111%?&%{}]0“%1 es%goﬁﬁél % lee?eof
f1 urbi pr d¥empleg Rﬁfmmﬂl antwqﬁgprﬁs(thgmy breyseskfoe hmtreatment, prevention
ancﬁ%&r&gén%%f ﬂ('r%;élo%ﬁiﬁgat@ %@%19@%15&99{9 Xdc%g] but are not limited to:
ut azon u

phenyl tazone, anti pyrine,
mt@riﬁumwwhﬁé ILa‘!;iwzsblﬁélg regombinaer]L-Ih(irlb2 i and | capaERoX 1§ dL-10, IL-12,

ancfsﬁ,di & rﬂtér@r&@%t@ﬁ &s mﬁz%fiﬂ foﬁ Q% u'f[grtfé}gﬁ LI Snterferon alfa-n1, interferon

col chi ci ne l'opurino probBeneci d, sulfinpyrazone
alfgrnd) ijerierpr baied arfad interfrvrRammet Iy ahdGHORF; hydrokyyrean butyrates or

butlyfa@ Je?i%ti\)@s n%x@‘wﬁde %d1%9§ Gxtea q‘ﬂfﬁb’)ﬁﬁwﬂ\ﬁPRISANW see United States

| pheni’dat e dr ug), onpr i ses
PatfnttNﬁ ééﬁ%%%y@ﬁﬁ%?ﬁf’dmeéa"%ﬂohﬁ@éucwétclmﬂpmlﬂ agd tréaryl methane

derﬁ“aﬂ%&r QQFeFBQSIHWe;O&&@ln@taﬁd trgnsﬁfsbéhb&oo'lmt Qr%f@i}%d@%ﬁsﬂtute such as
d- eryt hr onet hy Inﬁhenl ate, dl-erythro-methyl pheni
Healﬁﬁpaa“}ﬁrﬁqmoeipzt WPEE%angsRd a di uretic agent such as,
but not |AdmihiSEatioR of FBGHJuRY prol MEPRGEL A5 2 pg!arl‘rﬁgélﬂllcalg' acceptable
and urea. Exanples of second active agent ma
salty slypts. slathrate sterqoigomsher profirug,/dereploand the second active agents to a patient can
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and/ or managenent of dysfunctional sleep and rel ated
syndrones include, but are not Iimted to, atricyclic
wapivdepressant agent, a selective serotonin reCpUs2068/011124
occudimbitin@éuslyedt sénghtﬁmwb? foiel sﬁmagedlffel(egabﬁtpedsﬂadmm1stratnon The
car ba

sor R B ra Wi ol LG iR ATELRER L ETY e el depend
on the détivagéna itsedt (elg), Mkﬂhagt a@dRtadmiissetdarhilyeithout decomposing prior to

entried R AT o g BBOARS BB R TAOR" 5y Gpppounds

pro@jdeld hdréig fis dea10Rdutes oCalmiiktidtion &r tiiegecdnd avtbecdhgermis &l ingrpdients are
t her . ci fic exanples incl but _ar,
Koo AR PRy EHER FLe e er £ DSIGIP B PR RefPence (60° ed, 2006).

topir aﬁaﬁﬁoneéﬁfﬁti)ﬂijr&ht kherseconﬂ @éttvkyi@ént |is| ddenjnistered intravenously or
car ba ’{) Levo oca
a

SUbﬁlItﬁ'l]efioH Y 2 gprn 1cedrgﬂ% ',l’lFﬂnﬁiglOU{J c{fﬁ‘gweewggtl ]nt8 about 1000 mg, from about
5 td$HOA0I00EY, fm abaiitgPlto Bisut 35&]1ﬁgi®|r fram abestys0asd shout 200 mg The specific

cabeggol i ne ramn i.h ochl. r de nor ol e,
i o Ao 4 Sy T g b i PRHES pit b Pirot isase being
treft@d drinthdpged, the Egetitydad srgs/dfalisease Sind elieedmduht(s) 5Y Ml‘ﬁ;tdhﬁdis, provided

BT o S 5 SRR P SRR B

physost i guiditeussed élsdwherefhaesinakso gtompassédishaethod of reducing, treating

ancge OSt | ﬁtﬂ%a mk%%e??rpdlggesgaﬁf ﬂgﬁ‘f'&%ﬁm @H%vdt?%arzv%n{u%ﬁ?ﬁhﬁrgpy including, but

notfl fnﬂ{etl d@ %hr@_&y,&ihleﬁibthéﬁpy,@ﬁhdﬁm Itli&a@h]hcﬁﬁlbﬁk& thetaply ypologitaleherapy and
imrggr}r?q (Sasﬂyl glm%ﬁg&r%la 8%8@3 ‘Efnﬁ’f‘%ﬁ‘gﬁtg ﬁve lggl'ieﬁlﬁﬁlts can be administered to a
patiéhCprivr &) dtriripO ol aftey thdiocdubdesseat tiRaidea sd affect asglcaedwith, conventional
he sul i ndac, oxaprozin, diflunisal, etodolac, neloxicam
theraBYor of en, ket opr of en, nabunet one, ref ecoxi b,

met hot r exat e, |leflunom de, sulfasal azine, gold salts,

RHo-4|‘D1 I mrginﬁ a Ebul i n, nmycophenyl ate nofetil,
cycl*t's porsfel oprine, tacrolinus, basiliximb,
dacl i zumabeertail éntholdingenagihd prdphﬂh@tic&mﬂiempblitm agen'tsjprowded herein are

TSI TR O N NN S S—
forﬁi&feﬂﬁkﬁdﬁlﬂ tﬁneaﬁilldwedrby‘,h m‘se(maME&)nﬁmdtlum)f ﬂlehdnahlsmatlon) for a period of

tm‘& q:@g?plggtfﬂg this § hl Of eﬁf&nal {l'#lé))r(ll g?rg% heroxa Irl (r)ezdlugé the development of
res[3taviGexto @aEpr m@ﬁ oRthe atmapmdseavyidbuwmomm sxde( yifﬁdwﬂfuhaafahetherapxes,
pazone, zileuton

a“cgntl ﬁﬂ%ﬂ]“ﬁ@ﬁ"?‘é‘poﬁﬁ? {aeaz%%fﬁ‘um t hi onel ate, auranofin,

rret hot r e>®h&,qumllypnlmooe a:abochuhém;nﬂdrrrpohnd podbenecdidis administered
dalgn ne 8@%¥ 1v1c%g dg%gfz b %&ew tn aageos?gerl%gd z%o%? § week or
tw ek O_ryqumgalmrz{p@ fuqﬂ’feo amw;ahe fna]uemdyl mmﬂjeqrmd length of dosing cycles to be
mche?ae?je ﬁ%% ﬁ’éo ﬁaeé em bc} 1‘ngrl1'I %ﬂ%o%tlp:%gs%% t6h? ﬁlarglhﬁs ra{lon of a compound provided
heralni fﬁaponedgqlesahasafé typitval VolganZigisl advaimistbegd aﬂnnet hﬂyﬁnhmoﬁl&r embodiment, a
coraP%enH ﬁrodld%d h rem is adnﬂlgi’stercfd%(proag%%:a(ger ntjmxer of’c n%cri?s than would typically cause
domatdnahg Bkiity m‘aspaupmtnmwihme a seiod haive ingedygne rsmdyzilso bemg administered.

pi pamazi | | rid

tetrahy d??) 8% ner%qgl(anng nt, <:Hm§§J prlsoevrlcge’glhﬁrgm is administered daily and
corttimuomt)dioethx-:mon &ur vvleejmas.;etlose nf fram@baut 91 Ixhgitoabbdltehi0@ ofg. per day,
folF)év%g‘B}' g r?sp of onE oF % e é(g Vi oﬂ%?%“‘:g'odtlrng tts r{i]%ydo?e caﬁ%g grom about 1 mg to

ment, “prevention and/ or

abdue Brﬁiging,tfrqmogtmuw 1 argdo nbouh il Htimg,i fsam dlmus 1 mgad elobert 2@uhg, from about 10

il S8 ARk o LRI 0, Y5 1 b pons some. om
I L- 2) IL-10, IL- 12, and IL-1 8; interferons, such as

interferon alfa-2a, interferoggalfa-2b, i nterferon
alfa-nl, interferon



alfa-n3, interferon beta-I a, and interferon gamma- |

b; and G CSF; hydroxyurea; butyrates or butyrate
Wa@l009W&17ves; nitrous oxide; hydroxy urea; HEMZXI/NS100§/011124
abofiiNl (R B/d¥otng0; mg deoniittiole2d g et absutBatneg) br flom about 1 mg to about 20 mg,
f0"5, 8(%) 8191) Gardos channel antagoni sts such as

VeI P #5551 e and triaryl nethane derivatives:

Def er oxai ére;enfbiodinesint) aCompouald proxived hakinraad afsecbh«bmﬂn,ve orgredient are

of. a

e e Rt D i the AR R PR e Reisf ageurring 30 to 60

mnrmcempﬁwld t}ms@vmﬂadtnhengbment,afunag P Wermfcfemttb silwegks. In another

cept . Splvate | at.hr re0|so
emBEEHRY IR Shuifustion 3FaPinduBiic e B SRR e Reredient is
adnpﬁiste&ﬂtbydxamemms irfugian dvaﬂﬁmutsqwmantese\@qe@tcleal ly by the

sane or rout e dmi ni st i on
Sa i | Typiclht e sPpirad s HTbEn G HasSRbipish regpent i
adneifipletydadl a patienaw et fradw bttt @ettd wuaredyicles frdm mlmnetwb tolabout 16

h ti t ] whet h it b
cyck&%rﬁﬁ’gié’l%gﬁggrntgl ?/u%%‘r?eh%'u{ 9decorrgosﬂ]gI prlcgp tg

entering the blood stream) and the di sease being

tregted. BT, ERNEB bR BE RO

heréfn i t S |V 2 B I @ J G N W 1

second a@hamw@eﬂtcemmsntldng camcbeenséc&n atreEpréqmnmn bf)mtlivamel smgle

o RSB ST oA i R comprie
corhfv@nd pltboiddd hertinye a&;ﬂ;&ﬂﬁact&cﬂd«’dc&pﬂb&rﬁlﬂ, slohrhfeasle'atmstmhe], clathrate, or
ubc eous ?nd once or twi ce nt
progrfugglileé aur{na?u%l ical compas deﬁﬁsag? Fo(gﬁ;]s 8 Hh%' chprlse he or more
excipiant. 500 ng, from about 10 to about 350 ng, or f r om
200U 20 1R} 55 o BB G compi
onelr@tbre aduitidnyleetiod 1ngteﬂlemseEhfm;rh@ of pptixtnelsecondnarrel digidnal, active

ta di sease, and the anount(s)
'“gﬁepleg%r?’be {lﬁcg‘y e@‘#’ eCt “g‘??'fe % and any opti onal
addi ti onzshn@a:ﬁmm.smefm poited heremtalreyswtdbie fir oty regtosad (e.g., nasal,
sub iﬁg%i %tg!giggt b yega cgjrlr{:ct?%ig §§rg¥terrag m%lrﬁbd:’u ae%oglg,tnmtrr]adfef?oua,/ bolus injection,
mtrpmtamm ian @mdt\te&ras)etoptcall,(a gesyerdeapsef bthet ephtimbwc pmpganons)
traxlsgermaf:?r ya%?ctu a(r)ln(%ls a%iﬁle}lrls%pXonl {9 %lggtg%n:l’;] gl%xa?tweersgﬂlosagﬂotngg mlzlude but
aretnbelmamd tob table(sg cacp@dts t:lqtsulapyucarad scvfm’raﬂmgtghlamampsules cachets; troches;

1oze%”8%lsrﬁ9r§108£ %l\éépg)(rsa‘lg%g?;g)%gger%{}grgg lpgz g 6}1%%1 \é;?ra)éfrbg rlrﬁl%e?sgtg%ls liquid

m ni
dosaf¢ formg $uitable (ﬁcuroraé C aucxfsaltaldmlrasimeorse agfafiendtinglsdiog mapmshons (eg.,

w th convent i e
aquequs, orhon-aducots rﬂém% gus;?etn%g;{sp?ﬁl -1 rc%n!ulgg% 1s ?rquaee\?éerl ifl- olllchquxd
emalgsnst)ssoﬂmmns, daﬂelhms;dnqnlchdosagc)fmns cuikdble fadparmtenladexihiitmtion toa

patle]glp e%e ?s or é[;]'?ha?lﬂl% ‘?é%ah&’ gb%{ﬁet f}a%y%?ﬁd%;&%gﬁé@%gd sterile
solide ¢4 g. {oryseallmmbratmmhpmmllds) maotantbheecadsﬁtnnedsttomm\aim)qufcbctosage forms
sunf'%aﬁ%nj p%?e {altahrgﬁl&rgﬁgi'l % %ﬁﬁgnlt ng this sequenti al

I'ng therapy can reduce the
devel opnmdie cohpaséinsthape end typeoefalosge fmme vwoll typivally vary depending on

their W, %r %%amp%/ gldgsa%% f&%q}é&ﬁntu% Eieqs ﬁ're]"l@é:ftasd s?fise%‘a? cgrnam larger

nprove
ambur&mﬂmn pr m@@rcsf e‘w;tmmel lygredlmtsm eorewrisesjihn@miosasp foonperdninl the chronic

treer[nglytio(# ﬁ{% sgﬁg gf.s&sja.SSiﬁlQImlﬂia%gx%Bépal dosage form may contain smaller amounts of

one or more of the active ingredients it comprises than an oral dosage form used to treat the same

disease. These and other ways in which specific dosage forms are used will vary from one another
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daily in a single or divided doses in a four to six

week cycle with a rest period of about a week or two
woe@k®e421Cycl i ng therapy further allows the freptEOS2008/011124
will’bﬂl‘bﬁﬁly ap;ﬁaﬂedt m’lgbsh skilledl msthengrt.cSee) &g, Ranitgton 'n €haamedtical Sciences,

I. e i conpasses the

lsth n| s FS " o]as lf:r[gﬁ‘fpggﬁﬂd provi ded herein for nore

cycl es t haasne&trfboﬂn)mht; aharmh&ntiédl comspaadivhsnansltdesagd faine nemprise one
or more% ‘Fﬁ‘ % t eLlrltZeigl%Eb(:rol]()jign arga know Wg%ﬂ&*segfqﬂ"& ?ﬁﬁie :%rﬁrfﬁ)harmacy, and
nomlumitldg b@qmpdmldf yultahlessclpheste anielpm\udeldgletem( [ \lv,’hcttlyer lalparalcular exc1p1ent is

.pati.ent to di. ent
su1t§€1le Irt;ogrrllrg:gmoae}tlg{? répltg 3 p]‘lsa‘rxllinacehl até ﬁ%n(l)p st B%r doesg%e florm Heﬂagm?s on% variety of
factprsovdmendwhmt the art i @iy blltSle‘llImtbdda,l thg/wamni vdodtthﬂdazsagd fprm will be
adnfmlstegala tct> g%ﬁng q:uor %xamd{gey ora# O?SP%e t%ansgsfuclfl Elsotgl])l?tb gl}% contaln lénxgmplents not
suittduor wexcik Sparehuerabﬂdfsege fermxodii hmmntaeb;hty h& photia laz axm;luentfma@raiso depend

o ut

on t%g 6pe01f‘]é rlvg, rhn 1e fts %)e %g%agdeb zehgp & gﬂrleg%c% %OSFIOT (S)f some
actxng nigmd&hts uiay bo @cwtp,ratéd mOateamnpﬁnti sunh ab tactolbe) ot whéh axgosed to water.

Actl\g 1rc§recg81l{s tha t lolsea brgllila{ry grgseggldfna/ gn%gtoaret %Lucumﬁ sus]peptlble to such

accelbatet] d&crqmppatlatb dﬁnns&ﬁlentg/,, pfotvidled)mthbmaaeutlea':itcompasmtmne and dosage
formgr{lzla{j corTEun 11tt18 ifAn an aclz‘{ose [e? \A{oged eEacch 1?95(.:I A3 d:hereln, the term
redi ent’ are adm ni st er ed or & Y, w'th
“lacoleifrees meatsutlm thefantohst of dmmsmmdsqnt ofangael invefifieient to substantially
mnutes prior to the second active

1ncreasel%ﬁe dA ggatdatloé; rate 09 an actlve 1néree*e 1% our to six weeks. In

an ot h er éaéjoxmfme rcbmpdmhtmns oamuon@hsmcqsﬁens thbo rmmnibknown in the art

pr.ov. hereln cond act [ i
and aaen%lsrt]e S?Oé exampl e m rbg .%'/ Zﬁlgﬁ?éaclo 4 gy SePa Zg slrel‘?g é%ﬂ& Ié@eneral lactose
frednmlmgsoxswemprlmtlm ingrgients,|a quet/ﬁﬁernmﬂtadubrwhntoy phaemaceutically
con?pa{lt)le gnm ?Taceutllclaﬁ% gg:]pé%br#a gno& [t %h gn g)lr:i‘? emb rggnmﬂ%tdc’stegreee gosage
form;/cxirﬂmse haetymingomiiknts) mrmnymmtcelllﬂoscym‘egsl,anmzedf stapeh, and magnesium
ut four to about three cycles. 4.5 PHARMACEUTI CAL
POSI TI ONS AND DOSAGE FORMS Phar naceut i cal

conposi t Adseproadedzes anbpdronsphamecputeplasoaippgitionsfand dosage forms
corﬁcﬁ?%ng agtk{% f|;1%r§ Q'gi glcr)lgtgévseter?c%rg ?f%ﬁlt%tg \E/h:ggle%raﬁ e{og%ﬁ seo(li:%z c%mlpounds For
exampteoﬁp edditiomefovdterdelg. hé%}glsnyldqjy aq:ephthmnhﬂ:mtm@ailtioyl arts as a means of

. | .
sxmgfr:égg? E%Q teﬁmfsgo(g%gte 1%&1]&%{%% ?gteﬁ-ltnﬁé %%?a%?ems:"tﬁcs s&c!haats Qﬂe?tt dﬁf‘e oPthe stability of
fordulstagye o artime. Gae efgudedscl. C@thnsﬂns@rz@niéalohty m?rlectples & Practice, 2d.
Ed. %e@f ﬁéﬁ(g’r N%WH} %@b 8? OHPe?& tt {Ngt!gis ar%m%atdagée?eqﬁe the
provided héreih"can” al 'so conﬁ se one or
decamuwmqmﬁ sorae ¢dmpoundsg Tous, @lmegfect@fmr esa &nnobtmmaalbe of great
. r . A r

SRR A 8P 85 L AP A 056 s
hanflbrgrpaqknging. dtetagheshipment ped wsgiof ﬁlh)llnelaflms oral, nucos aI

(e.g. Sfd doal : ;

(5, 9 o o MG g, 50 f°f?“5b°%ﬁﬁé,9“e?md
anhlydp]oesmn loy mqnsmrp genianing mgredisntsjand temampigtureadr)low hwpidiga konditions.

Pha(frﬁa&utica?é’o‘?nﬂ%rsﬂgr?s 4 d8§aE§ forRP map&Jnmrﬁe QEt%Peaarnﬂta{ Ak ))ne active

ingredient that comprises a primary or secondary amine are preferably anhydrous if substantial

ste 3

contact with moisture and/or humidity during manufacturing, packaging, and/or storage is expected.
An anhydrous pharmaceutical composition should be prepared and stored such that
its anhydrous nature is maintained. Accordingly, anhydrous compositions are, in one embodiment,

packaged using materials known to prevent exposure to water such that they can be included in
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transdermal or transcutaneous adm nistration to a

patient. Exanples of dosage forns include, but are not
wo povwed7t 0: tabl ets; caplets; capsul es, such BST/E8f0D8/011124
suitebla firngGlagelinl Eramplpsaf] sesableqack@r@;incﬂmdycheme oo imiteft®; hermetically

seafd B Qs o BPRR i B o BRSBTS B8 s o

sui t abl eAfserprd)/ﬁdiald afey p}ﬁttmsmlca]aﬂbn‘ipDhMm ahd dm;ageofoans that comprise one

or %%:]Icent élaqjs ﬁ?t g‘iﬂ gthégitgg hgﬁ gn gchv? mgﬁe%\?\eglfgvyﬁde%cr)mpose. Such
conqnsuﬂlcs; whish ar® ﬁef&rr&/tﬂb&érelri’hsﬁsthblllzeqﬂ,ﬂ iticleda, beti apnsqt limited to, antioxidants
ol utions,. a Xirs; UId dosage fornms suitable

Sucgﬁsrasb%fg‘gﬁf'g’r&?b &W RF ﬁhrbé’f Bh to a patient; eye drops
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skildd i6 hetafte Sd@g@gﬁzllﬁz,okammgtbﬁ s Blearssdoauricd iSeiemcts t1(8tlacd Mack Publishing,
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a y contain excipients not suited for use in
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general pharmaceutical compositions and dosage forms are prepared by uniformly and intimately
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conpositions conprise active ingredients, a

bi nder/filler, and a |ubricant in pharmaceutically
weeovpatiibt e and pharnaceutical ly accept abl e anPCirUs2008/6m1124
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poﬁ%‘rﬁgﬁ?rg%ﬁt@ﬁ% cael?lgl(??%,fl tg?\l%eredn ﬁe} Pse dex?r&tes,?(a%}m mannitol, silicic acid,

sordidsl} Aarcle rpE éed,’atglz,ed stai@h,snd nbﬂ&tust therepfiCH®, birakedorsfiller n pharmaceutical
Corﬁﬁ%fkt{fb]% gglg Ofl ¢ n‘§ cfi egr*t aprre(i"sexg)trlﬁ1 grgr‘;lgaﬁgétgr%% abo%pw &/E gfltﬁ)gfcéent of the
phmhm&mneﬂumemsh@nmamsagymmm|ch an active |ngred|ent
Ol 5B 8 L RN 0 S BRRY B oo
an hqueoasdniviporingkan t Babjtcthataentaiwdoyr ich digntdgragehdy difigegate o storage,
whilg %hose tﬁgtfc%gt% n to$ l(t%e tnﬁe n%%%%at%ﬁf B%F&f:’ra& or under the de51red
eXClopi € t'ne’ anbunt s an és o "act
condmgnnedirhmt ssufﬁcnent dosergef dismtegrantthatiis ﬁeetlherdecp avch my t@mllttle to
fact t
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stintegrants that can be used in pharmaceutical compositions and dosage forms

include, but are not limited to, agar-agar, alginic acid, calcium carbonate, microcrystalline cellulose,

croscarmellose sodium, crospovidone, polacrilin potassium, sodium starch glycolate, potato or
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In other enbodi nents, dosage fornms conprise the second
active ingredient in an anount of 1 to about 1000 ny,
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'y fjeén nat E%ees ¥t agent used, the diseases or
di sor der sulrtaitg that emtbedisalin Ifihz[rﬁlg&ﬂltlcﬂ nempdsiioasradntoaee forms
. of conpound provi.ded herein, and an ti.onal .. . . .
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ns t re suita trati
alegBitbgsnasiheeretle s ¥ bt Sugee T HF e AeReE R T kB ) otve ol
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For exanpl e, excipients suitable for use in oral

liquid or aerosol dosage forms include, but are not

limted %32 WOQ@NTROLDIED RELEiAISE \ST, D@S AGEAHGRMS| avor i ng

agents, servatives

of “exct pRHTSmEgrEREpio RS nrEl 2 PP s iy Y SBTRYET recase means
or lf)(xtelll’Berﬁz devgces tipowdeved knbwibtoathsse of alrdmab&k;ll iankk a:rarﬂxatnp)es include,

{ . a ;
o P L RS TSP NGE 85 ER08 55310
3,568 €28 and 4 008, 71602516 54,5331, 5L0%9,595, 569, 16755 ml(lai}lﬁaﬁ 0713:;543 5,639,476,

5,3?%%?6;?@ &ES?.?ICHE P wﬁrlglpfl\ﬁ c%ijp%(r:aé% eseg eb)a ée){%nce §ucth dosage forms
cancbieqis&o |peonixde. sldvﬂor&ﬂbﬂtrdﬂhd reladze df orenr motradsltied mgrf:drenis @sing, for
ex; ¢ oiletn Eg%géa l%gtgﬁlgcegglgseb 8&43 PO ﬁlg?eg gaaa )l}l:gso %e s 31%%{1]%5% membranes
osmtchgﬂﬁns;)fnuhh@remymgsl, migepaeticdds, llmhmxdmm&mSphmés or a combination
the[ﬁgﬂzps' i t ?S]aeasrnrgq Te??ﬁ%egqrotfi an@arﬁ{ég PioR rBo s %ull%&’ble controlled-release
forinngnexd;ll@mvs tonhbde of loqimady skalt ity &1, ufciudeigyh@kle desdsbedd@kding can be
rea? ;srehééelg ‘rf%r s% \rvgé Iéliﬁtag \ge atﬁen ?n prﬁg@&i Qeg?& thr_cg]re %%%gém]lerl?tt 8rov1ded are
smglalnhmtiosagﬁbes mtehdafm@rztbydmmmpamudrnsobut mof ldmmg to, tablets capsules,
oo SRRPATE s A B BRI, D, comr essina i @
free-fl odn mga émh’omrmnt; homllpd‘rvﬂl@se phrarrgacautidabsrpducts improve drug
thebag)y OV%%IHBXC]’HCVF(? Q%Wel Horg %ngéflézg oun{e ah@ ! Igleagotirhgrxltm%toglm s{] the use of
a cbriteallp@mlhaseawemamo um chedioal sregment lmpltakacwnzcd'tam minirgurn @f drug

sub%{alnéjeeo%n'g employed to cure or control the condition in a minimum amount of time.

Advantages of controlled-release formulations include extended activity of the drug, reduced dosage
frequency, and increased patient compliance. In addition, controlled-release formulations can be
used to affect the time of onset of action or other characteristics, such as blood levels of the drug,

and can thus affect the occurrence of side (e.g., adverse) effects.
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Exanpl es of excipients that can be used in oral dosage
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to provide topical and mucosal dosage forms encompassed herein are well known to those skilled in
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cel lul oses, gunms, and m xtures thereof. Lubricants

that can be used in pharmaceutical conpositions and
waelo®agel1forns i ncl ude, but are not |imted to, PCHUSI008011124
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2 f O\ZII:‘DI)I S‘h"%rli %ne err]ngbgtrii‘rln%gg tag(i:}% ?t]é‘}’gd?gltﬂﬁggd% h%g’e'i)’n ?rg gg a%ﬁﬁrnstered toa
pattosa gle shioe tme oaby the sarsepute®f pqlromwdgatlcgll (hwnmther embodiment, provided

t | ed-r el
areg(g? \ﬁvg 1’%‘1 ]pagnr 31rqe1§léf§gl?eeadg{1nl%paglg? rgg %%h@{l %talngg t chgé ﬁxgltealents
pol ymer rhramrei anémdm@p@t 8 kitgemprshh doszeenfma nés cormpund provided herein.
KltF 3 ¥ tfe gﬁe‘r com?nlse aQX@ naf 8&1'\/ g'%f"edlemsas%l s t | 1&%1%% gGen?se?se ), melphalan,

er es, on t
G- @EﬂM@SFhEP@eemt@dn r@baebvgmepnrloémaa, taxpterarNngOX-2 inhibitor,
peyﬁé]xg&ﬁ{n:e,gc?]?ﬁ%osxggig%&QL etﬁ%rg{ler ﬁlki ﬁ% hf.‘ & ﬁ§ae%,];\?£%|bgn%,hl Célﬁegnoin, 13
cisir¢tooE addsara fhedndeelogically at;ame lbetantemdpmvtls@tlhemé dr 4 gombination
r

the}‘e?)rg é#a‘nngle% Iaﬁthgg{l/dl %@(?ﬁ%?gé I ﬁ&d%}éisﬁrﬁcﬁc{g oug gﬂ% élo* l'(}}n%’&ﬁo those disclosed
heremi(fead @, ctlondrft-')l adm ni stration such as, but not

limted .

oSl AR AR Ry PRS0 s ARt st
theaptixedngredients. dixamplss bEsiich é¢\e@s éncpldarbutare not linaikedge,spitinges, drip bags,

r g therapy over that achieved by their

pat&ﬁ agg%lhg%réf ed counterparts. |In another enbodi nent,

the use dfitsgachrtherglomeuse alleerddoqyrfepizansplangationras welliag al
pthn[n éelilg%@g %c%f)tgﬁgﬁ'éﬁf@{/ ﬂgé%tgr(l) 9%’ IilJSr%g Fgoa[ryn{ci?ljio %l?%qeqﬂ ﬂ@re active ingredients.
Fomnmp[e; i an aotiveingiediemtanpeayisigdin afolid iferm that must be reconstituted for

parenteral administration, the kit can comprise a sealed container of a suitable vehicle in which the
active ingredient can be dissolved to form a particulate-free sterile solution that is suitable for
parenteral administration. Examples of pharmaceutically acceptable vehicles include, but are not

limited to: Water for Injection USP; aqueous vehicles such as, but not limited to, Sodium Chloride
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Advant ages of controlled-rel ease fornul ati ons include

extended activity of the drug, reduced dosage
Wo e@goeriey, and increased patient conpliance. PEI/US2008/011124
Injeatiteh, Ringar’s Ingmtm:o [Destlose dhjedion, Daxtrnse antl SodiomcCGirlority [njsepn, and

f

Lac%lgeg?[é rSII%IF(I%(?g wal le,l Cl'ﬁlsg Elségl hidles ﬁl%fl ?O %uloqtot ﬂﬁlﬁg& to ethyl aall]cghf)l,.
polyeetyldnh iglycalf {nenml)tpmpylmc lhyccdrm\d nofi-agliedes Yebicles, Suczbobseh‘us a9t limited to,
cory %4 r%JtI%%ﬁS?e oetraggtr élgf%g%’g% o{hyl él?a? ﬁ%@lto gllxjn}ergsta[ﬁ? la&?t?e%zyl
benzvapunt of dr ug (active ingredient) that pronptly

produces the desired therapeutic or prophylactic

effect, and gradually and continually rel ease of other
5. anDENAMPEESIrug to rrai ntain this | evel of therapeutic

? Ir rrgr Oph& 1% o ng% oe f e ?fqtgee 1rnveanrt]18rel )élteelﬂ%?rgiteg ?gkh%q‘ol?gwmg non-limiting
examples.t ant | evel of dr ug in the body, the drug can be

rel eased fromthe dosage format a rate that wll

repl ace the anount of drug being netabolized and

excs.et ed34(2.6DIMETHYdy4-OXER#H Y OFPHIERIDINE-2,6-

active | DEON@E ent can be stinulated by various

conditions including, but notylimted to, pH,

t enperature, enzynes, vvabé? Oot her physi ol ogi cal
condi ti ons or conpound PARENTERAL DOCSAGE FORMS
Parenteral dosage fo c be adm nistered to
patients by various r 0 teis I ncludi ng, but not limted

to, SUbC"ft an? 2 l’mxtur glgl%g% dr(létﬂfll)&&% %0118311 ﬂ% 32 mmmg and

I nj ect i onf In I'TUSCU ar, raar
1mléazbtac(2 wensd &mm@rm Adesdnitaite; (NO k), a/apaicedamt)dlchboéa@é mL, 38 mmol)
at r(& ) n eq rﬂ%Pa?lrcfS :fheo %&lﬁagﬁs stxrr%& ?t::]rgl)m ge%rpgag%fﬁ o@&ﬁl‘gﬂts "o the mixture, was

nan
addpdiBanm&r mberotknﬁa:gédfooe h}adragee chiogdd (56 $B32 ommslb firgidagole (4.7 g, 70

m'::;@ 9 |tr Iphen &h Il phoslpﬁilte{) 03%8 el Flﬁ)dfﬁr%é%l ltooligﬂ{clj)g fo? %E ﬂ&lrg n'I“o the
mixtot, Wasrmdde&idwatter (l@(bdnm i Bwsuspemuyl vf/asrﬁlierqd@od |we$hed dwltil Water (2X 100

mLE egld ace at, @ ¥? Lg gocH'Ifx% %?Ar §eq cngPr?:H?s §§P| n eC?an% water (100 mL) to

harmaceu accepta
give aspasildnghick auay stireed in PMECED onh,) overdightmThsi| isuapsnsion was filtered and

was% d wat llﬁ\q\! %qdllnﬁggs 1\%<:|'1cla\gvh1&35'31uiJ eTlJféssg 4 b8 R{n%g' rﬁ\%ater (100 mL) at 60 °C

parentera orns are we nown
for thlohﬂs,eden 1} rd)dmgtempbrau@a\[mhgg il‘hmstugpt@swb mas filterehaytd washed with water

2 % ag};]nLigo 18% %-Y%g%ﬁql%tﬁl (gJ h@ﬁ‘a&?ﬁiﬁ -3- @%g@gﬁle\’f@ hﬁll§§5 a white
solidi(p.d & 38 yieR)n g@LcSWarqrsemmW GeXbimod 4 X ki ewn; lonL/min, 240 nm,
20/%@@1% A @d’s WS {99r ol #ﬁ)ciiz% ‘}?ﬁ%}%@ﬁﬂg??ﬂ) 52.10-2.22

I"hj éct on; &rmsCrbl € Véhieles su
(m, DI, OHH) 2.43r(st 3, CH;), mezahcscbh@lfig., AWHN R 1912492dm, 1H, CHH), 5.24

gy YeOo!, o) 0
| P10 RRAUPT B0 £8P 60k FORI=A QR R An a2 1
Ar); 01.0D@s He N B); °C WeRn(DMSID-H,) sszeganm.qs R3.34t30)60, $6.47a1 2005, 125.20,

oA RERER RS 3 S DR U ST oy RPLRES s oo

C, 8GN, @+ 21oed] 6105 Hi 5 96 MsisdshBsuad:nC,ca73aHsH 794N, 13.01.
i ncorporated into the parenteral dosage fornms. For
exanpl e, cyclodextrin and its derivatives can be used
t 0 Bnrcr e2sBENAY LOXYHN-{3i(26- B0 X0 PIRERIDIN-3NYIV-HMETHYL-4-0OXO-
herei n. 3eEDIKYDRO-OUINARPGITANL6-XD.-ACHBAMIDE, which is
i ncorporated herein by reference. 4.5.4 TOPI CAL AND
MUCOSAL DOSAGE FORMS
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Topi cal and nucosal dosage forns provided herein

i nclude, but are not |Iimted to, sprays, aerosols,
w@oloapsams, emnul si ons, suspensi ons, eye drops PCT/U51968/011124

opht hal m ¢ preparat jyons, or other fornms known to one

of skill in the art\=%e€y—e.g., Rem ngton 's

Phar maceuti cal Sci ences, _1\5%5'% and 18th eds., Mack

Publ i shi ng, Easton PA (1980 9 n,@nd I nt r oduct i on

to Pharmaceuti cal Dosage For h{é?:o Lea &

Febi ger, Phil adel phia (1985). ag ornms suitable

for treating nucosal tissues within the oral cavity

can be f gteput doadktinsd Aiixntie wAS-AModisatéis astydtidegy@|0sg, 5.6 mmol) and

. Suj t abl xcipients {e. and uents) an .
e G el L PRl et LED B et bERlsilagpB chloride
(0. Hl AL, r’ﬂ‘l@ﬂ&@:]) cﬁ(ﬂﬁﬁ%&t ot L m@ﬂﬁﬁ[’dﬁﬂ&ﬁ@:ﬁxﬂ]&r véds rkeﬁraerdoﬁﬂ thmperature

to those ski . Nt he . r tic rts
ovelgin o o T et P it B Ot T A8 o pTbendine 26
diofdirdiapes Ulilbidd (092 FPH.6 intmdl)) asd acﬁﬁ&&g@(ﬁmm 36i thinoB).eThe mixture was

L I di t,
neafiPt REEC for finpia: 5 DB VAL MBRaReb Ratdl TG uspitsioa was fiered
andgWashied wltlpWﬁtBI)/d7e el ghd/ é)tﬁi'l ackrhik @TﬁemL)lt,o%-l\d:I adark dolidprtaghyas purified
i SO at e,

t 0,
wili b ShSpisB B (i O BLI SR BB RETB 0% dp 45 mim o
giviDiafiinoas-2- maylbﬂ%hdét}&a?ﬂn@m{m-GMMpQEhHM aygl)-b@izahide as a white solid

o e vt cur v IEREEASRe g 2 P bR e cr,
2. 7%:%268&(1&1 lHQ@ﬂH) umg{(gﬁﬁecm) aw(sv\ehlcm)mm-a n7 tRE HBRINGH), 6.19 (br,

HN DGR LS 5 HaRR ARy DHG-SAF A, TRt G728 LB 185 A 8.43 0.1 =

8}I]zgﬂ@)NH)TbQ4P§'|1HfNPI) nbfsm@qamma?c NM_}DQ}MS@ 5?8314 .09, 30.96, 49.12,
dosa ormnmay al so be ad& usted to i rove

69.81, 73118 b 2ot6 et AV 17t iiterd $2764. 487 7% ReB pbIIAF 6y146.19,

16P3s, q6§9é \{efng qagpjer, its ionic strength, or tonicity
can ted to i nprove delivery. Conpounds such as

st ear at e t ‘%F@'&‘%‘é’fé{d’&@@ $-62-paraYlent-asshilamino)-N-(2,6-dioxo-
plpgx%m Q1J-beARsinidl ((ﬂﬂﬁg'i@% th@b1y&nd t?mﬁmyﬁértﬁdf‘&mate (2 mL) and p-toluene
hydrophilicity or P hilicity of one or nore active
sulfonigrasi (6 mg) @@Cﬁgn% ei( méwaﬂaaﬁe@éﬁ?ﬂuw for &t heyyrs- To the mixture, was

addRARA: (BNLS) anfle@RF @5 S8L)C e %ﬁé‘ﬁwﬁ%a@ filtérBd §hdwedthéd With water (50
for the fornmul ation, as an enul sif ﬁan% agent .or

mLg gnd gthylapttate 30 k) tg giye 2 RraryRRH{ heydisro-piperidin-3-yl)-2-methyl-4-

oxd?§, aﬁﬁﬂy@Fd NN | DetdE MR ths a l’vﬂlt@wl‘lﬁr(lwmg’dﬂmﬁélﬁ) HPLC: Waters
salts, vat esas(ﬁ%g‘dr u%,/q) cl at hrates,

Symmging Gnsz:%r—’@ % o ?W%dﬁoéﬁﬁt@{sga%o b4 HiB@y 284 min
(9<)c 3%} fher 2@8d15'63’t tIJﬂﬁM}( (m@sblcﬁ)sa @ﬁ4 bhe (xhem“dﬂmgz 62-2.87 (m, 3H, CHs,

osition. 4.6 KITS I n one enbodi nent, activ
31) bisetH. §1r5z9 d‘\ﬁ“c(éc?}h &4B)A- 48T5950r(6’t’ THMNCH) s7t3ér7e‘bl @p SH, Ar), 7.68
@, Eiald BAU AL §86-830%m! |FTENAY, 8BY (4, NA, 6ANB. 556 €HOAr), 10.24 (s, 1H,
admi ni’strat’l on, I'n anot her enbodi nent, provi ded are

NERi tls] 6/ Idh NFAn' @lNMRl(IPMSQﬂ@) 8A%D5Hi3d 14818 (b, ¢H87, 72.92, 115.69, 122.15,
127”‘%"1 gé’?r%%?zé‘flgk'@& S128F778GY19% €3N ggﬁq'o%”fzﬁs 48! [Bo%eles 93, 170.43,

nprises a orm of

172 EMS Wmﬁwedndiéﬁak@d fior G HogNOarC {6386 hbr 4. z%m;ﬂa 33 Found: C,
t4l I ive ingredients such as oblinersen
60 ?%gjrl]és%ﬂge ?% nmel phal an, G CSF, Gw CSF, EPQ,
t opot ecan, dacarbazine, irinotecan, taxotere, |FN,
COXg3, i nhy 'ﬁlﬁﬁORB@f‘-Wl"ﬁYifd-BRO-EH%@’HIQZ@EWJ-YL)-PIPERIDWE
dexarret h33 _ﬂfONELA T3, 1L 8, C,_ VI nor el bi ne,
i sotreti MM,
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cis-retinoic acid, or a pharmacol ogically active
mut ant or derivative thereof, or a conbination

W@ b@peefl77 Exanpl es of the additional active i npCEUBNE/G11124
i nclude, but are no'f I [ mted to, those disclosed
herein (see, e.g., I n ot her enbodinments,
Kits can further cony ﬂ%igg@s that are used to
adm ni ster the active N re nts. Exanpl es of such
devices include, but are not limted to, syringes,
dr' p baggy, a@ﬁh@&‘ﬂ&tur@@fb-’aﬂh@l Sisorotthisic 48 (112§, tﬂ?ﬁlmol) and

se cells or blood for transpl antatlon as wel
o

&&at -2 aima)) incesspniaitn @S wdni wasaddedagetybeirorise (Qré@ﬂlL 93
mdo% ey eﬁlﬁ)%tu%’] erud rmlgf'aFeewng{nlré/oeat I S {%q{pgﬁ%c overti ght. To the

exanp an active |ngre lent IS row In a
mixuyie] \dasraddem ¥ afamomyndmeﬂﬁe@@rwdwﬂm@redﬂw&e (bérge?ﬁ @pegl), imidazole

(1. ?g ni‘7%rﬁ$l Qﬁd tﬂghengh}t% E;}htéte f’f‘ mEOFR! rn{ns[‘ V\Léﬁhdsh%gdeg £ reflux for 22 hours. The

ntalne ve |cfe in I ch active

susvﬁgtoe aag ﬁitereé andywashied with welgr 20X fOmin. gthyhpeetate(2af &0 mEp@and water
tb lgﬁ/egq% YHbRI mﬁfyl h%xg’ thcﬁlmagolfnof 9@‘&“3135 §|6 dione as a white

m nistration. arrraceu i cal

Solaidéé;gs &5 ieldh H?L@s amlss ﬁw@netw&m,éu@, Adtx 1I5i0rﬁltl glgmb.gnin, 240 nm,
20/%\2%:?{{,&}6'( 19% ﬁ%lﬁt’%, %95‘ m%&%a jrﬂﬁqge%ﬂ?ﬂ“@ %M?ﬁ%o -6 2.13-2.23

rmted odi um nj ecti on
(m) 1H, @dHI)ohﬁ%Dé’)kaoSIé, (i, 2CHHpA,758:% (me S H, @HA).Soifl (ddaJ =6, 11 Hz, 1H,

NG 1085 LPLAE ST PR IR OSSN AE8 £0s1

56.63,nyD.54ld; 6byot 23 Ha), y2t.40/(dehe =8 I;Iz)oll23 :alr(d mlwmymma d,Jer=
I ; yeous
refl {79738 BRI PRI 2Bl H88 QLB Syt 0k s oves: i

= 2905/ Calicd forél,hyLNgﬁlﬂéatlé H,4CGs Gps D8 H, |4ry7r1; N; 44, Fawd: C, 53.75; H,
46I?elqzl;{,'lSobenzoate 5. EXAMPLES Certai n enbodi nents of

the ifvention are illustrated by the foll ow ng

non- I|mt|ng exan‘pl es. 5.1

Sfél

2-am no- 2 Ebenzoi c acid (4.8 g, 32 nmol) and

i m dazole (2.6 g, 39 mml)) in acetonitrile (100 ni),

was added acetyl chloride A\ R L, 38 mol) at room
tenperature. The m x dred at room

t enperature overni ght. e~'m xture, was added

3-am no- pi peri di ne- 2, 6-di one hydrogen chloride (5.2 g,
32 mmol ) ,Td d6tigad aligurledf Z-aghino/Dchtorobgnzaid dcid (2. pfgeTthmol) and

BRSSP DL oA ST e 1
rooﬁh%n@bﬁ@ﬁd’l STHerminege Waslstifedal reoitl tenipsiatdle vwelrigiva e the(RixMire, was
saded et Ppdoe 25Et ey 2t QP ER 50 D g g -8 8 26
mmidlj dndd tﬁpﬂehyl ph\ﬂhjh&h (ABSLS26 hmet) ahdhdabdd t4 ﬁe(ﬂluﬁiﬁ)r 22 hours. To the
mn%\réﬁegr o aﬁjﬁlid 6tergq%82rﬂ_§ %‘? ?ug‘p!\%glp{n I&Jag ﬁﬁezg%%]%d \N&%h\%%’ \\alv\natgrh(Z X 50
mlSf éthiyl aﬁbtatdﬂ (a5 nL(),1da water (SII mB o @eB3a6- cBloIn@Jm&,th)ﬂ-hmo-4H-
qu'f'f‘ﬂ!'ggém‘/d)t glngre&{k% %é%l(&lﬂ\é?{]an ixgil srolllhf9 g,%pﬁ )rlllseids) nl{}‘\ﬁé Waters Symmetry
Cig, S5um, 3.9 x 150 mm, 1 mL/min, 240 nm, 25/75 CH3CN/0.1% H3POy,, 6.65 min (98.5 %); mp: '
276-278 °C; '"H NMR (DMSO-dg) & 2.15-2.24 (m, 1H, CHH), 2.58-2.71 (m, SH, CH;, 2CHH), 2.78-
2.92 (m, 1H, CHH), 5.30 (dd, J =6, 11 Hz, 1H, NCH), 7.66 (d, ] =9 Hz, 2H, Ar), 7.85(dd,J=3,9
Hz, 1H, Ar), 7.98 (d, ] =2 Hz, 1H, Ar), 11.06 (s, 1H, NH); >°C NMR (DMSO-d) § 20.79, 23 .45,
30.57,56.71, 121.47, 124.89, 128.89, 130.77, 134.87, 145.57, 155.67, 159.53, 169.31, 172.56;
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(2 X 50 nL) to give

3- (2, 6-di et hyl - 4- oxo- 4H qui nazol i n- 3-yl ) - pi peri di ne- 2
WQ goodioenie7 as a white solid (3.4 g, 38%yiel d):P¢#LUS2008/011124
LCMAt kitb= Sy611e8; rAnalC8¢cd ot HpNJOC13#50HONC, 2920,/ Hhidd72; W4 12.30; Cl,

105w, E3 %ﬁwﬁ%ﬁ]‘{d@@(ﬁ%)‘éé&; Tor2 55 ?rr:/()lanCHI—I),

243(s 3H CH3) 256272(m 5H, CH3 2CHH)

ﬁmf. 7 : | 5. Y1 PIPERIDINE-
: I'H Ar), 11. 02(s | HBNH) ;

) ; 13C
NI\/R (DI\/BO d6) d 20. 8265 2§ 95, 23.34, 30.60, 56.47,

120. 05, 125.20, 126 @6 136. 19, 144. 87,

153.99, 160.40, 169 .620 LCMS: MH = 286; Anal

Calcd for G 5HISN3OB +VA HIO C, 56.07; H, 5.96: N,

13.08. Found: C, 55.73; H_5.75; N . 13, 01, .
2- BENZYL 8120 INA $ireg naxtwleeké;bﬂ%r%ﬁtelcr@@%#ﬂ?/g" @sﬂmmaD 3-amino-

pip&Pitlitie-Be-drobk Wn%oh’&l@-ﬂ SOmd1y, Aﬁﬁx@lﬁmﬁa&eﬂ 129 Fitnol), and

astlrred m xt ur mn0|sat0| (
acetic i |mL 4A4 g ﬁworaﬁwer{éo ) ga sheatey %gémfgﬁ)f %hourg The
susﬁ&@f‘oﬁ ng Hftérled?ar{d]v'&asﬁéd) WItWﬁétoﬂ@g‘l@@ R0 )O% €@ Y B0 mL) and ethyl
| oride r opw se

acetaaerﬁaéie Sk bio ervec-HmRp RO 0 %@m@'ﬁfﬂ%ﬂ R i)o?fhoawp@f’mﬂ%as a white

solx‘a§§ 8 %‘ W viell® LORISTMI=I2%, 3082 SThedalfsle tvad @del Y BEMEE step without
% mol ), 3-am no-pi peridine-2,6- dione
Vd?r“é‘ﬁ‘é*ﬁ'oéhl oride (0.92 g, 5.6 nmol), and acetic acid

( 3.2 m, SE_&:@ 2mm§cﬁutlo-ﬁ|6?2-ﬁhwf€2 Msoxbfbﬂieﬁdmai yl&-@ toémd-Bénzamide

hour s k m xture, t er 5;§L
(. %&ég@lﬁgh) erff‘ ng@tfw PRUSRERES D mbkﬂ@d’ ueRe w;tt]oélf agig 25 me) in
acefROtritd 1Y lng Rk Aédedtd 5eﬂ1i&)fort70dags VEheau§hRhiors @hd filterathting vashed with

d h li
cthyeHEG1 ) eb AyTaRe (S Lo PREBP OS5 COEIHO Biye i hjprqs-4-oxo-4H-

qu1ﬂ:iz\éﬂn 3-yl) 5p1per1d1ne-2 ,6-dione as an off-white solid (108 mg, 10% yield): HPLC: Waters
-am no-

SYMEIPY. Gy GShs S 0. LEtdmimd Lo gbih B 2 i, 87 min
(98}’7@[0(4% 2750 VR, PN Iﬁ)lsﬁ d})zﬁiiz?-z 38 (1h) nllH Z'JTIIH)2QBH5'J)Z 69 (m, 2H,

1H,
2CH4), 244 (sé#éz)CHsMe?i (nzHlH él%) > %ﬁg@é U 671 l(fiﬁ WH“CH) 7.58(d, )=
H7>JCH)130 %54?%((1@0 - 2, Hsz;Ar Bg. 618(d JL 2&{2—119 )d%,, 1Idd s,AH, NH); "°C
Nh@(@gl\d@@ dG)JSQ)@ FZ|Q42,| 50;\%64 1&;&0 (1g1 77L|.1|27Rﬁ,|)1282§) 1§151 145.76,
NG 2

15%2?’&%77%%‘?’]@1:3&'2@ N 23@01%512 %ngla%alcg%'gg”}l%ﬁ’d}%r G480 H
3.432N.. 1840. Rupd 77, 481028HD3.18; 1‘87186 146. 19, 167.28, -

168. 36, 172.35, 173.01. Step 2: A solution of

2-am no-5-(2- benzyl oxy-acetyl am no) - N- (2, 6- di oxopi peri

di n5.63- y3Y6HEVDRGNN-2MEPH Yd ~4- QX0 -4HQ) NAZOLIN.3 |

or t hof or XHPERIDINE-2.6-DIONE t 0| uene sul foni ¢ acid (60

ng) in acetonotrile (10 nm.) was heated to reflux for 2

1 hours. To the nmixture, waS Y water (25 nL) and

ether (25 nlL). The wusps 'IQ s filtered and washed

with water (50 ni) an hyl acetate (50 nL) to give

2- benzyl oxy-N-[ 3-(2, 6-d O)(b%l peridin-3-yl)-2-nethyl -4

ani 1o sol v g At BEERNI A G SBRBL GRS g, B mpol) and

imidi®)le Brbrg, 73 megnok) 1m5¢)et<pmt]nlel(6ﬁn‘{m; was agddl agety] chiiyri@e (5.2 mL, 73 mmol) at

rooﬁ@% %'lg'gé ?n%télrei\ﬁa_%7 tl%d’]a(t E’ngo?? %?@pgﬁgb?? oéﬂﬁ%‘_&g Qg &gkrnrh}ﬂre, was

add®H| 3-a@HRg-piperidine-2,6-dione hydrogen chloride (6.0 g, 37 mmol), imidazole (5.0 g, 73

mmol) and triphenyl phosphite (10.5 mL, 40 mmol) and heated to reflux for 22 hours. To the

mixture, was added water (100 mL) and conc HCI until pH ~1. The solvent was removed in vacuo.
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CUH), 4.15 (s, 2H, CH2), 4.64 (s, 2H, CH2), 5.49-5.50

(m 1H, NCH), 7.31-7.41 (m 5H, Ar), 7.68 (d, J =9
WOH20090817Ar ), 8.06-8.10 (m I H NH), 8.28 (s, BREI/USHP§/011124
To hes&siduby wasladdedwater (30 m24. Tl aqhibhus MNiyfpr waslexfir@etédswithl éthyl acetate (50

mL$l Hi‘(bﬁle %%fg Nﬁ@&er,l\ﬁ? a,fggd e?l?% 3(\:7;8;{& @ énlill)sandiées& Jre Yggst%}d at room

tempBture/to ghvw A sBfphendiG8 . The, su§p@d&@6was]ﬂl&reﬁ8o giv6@ sdl@i which was stirred in

et kvt T Wk Yo M 4 AR i il 330 m)

and6@at&Qo give 346-D9droy-2-hetind-4- c&p@I-Bql(llﬁ'aZEIhJiKRO-preMEﬂel-\Zm -dione as an off-

whé% so%(%f'% ngai‘ﬁ/ﬁzlgai '@’Lg '\ﬁﬁ N[rEnet Zgggn? | O\AEJ 1@0 TT émL/mm 240

uor ZOI caci d
nmg3/9y gi@d AFSlir) 5 adeHsEN/@zm H3H(D 43530 min (96.3 %oip) 3151 317 °C; 'H NMR

OFSS e aiip oy s Gapl APt p B ik L8 St 27 291 o

IHSCHHY, 822q8d, 76081 1 elzpar{ NCHE7 QUEDRI(@NLH, AT, T4 XD Ee]H, Ar),

10§57 P S, 11 80 Dl OB S0 BI5 S o sogop. 10859

1204 124.10heyd, mmzsnfsntse 1(5289 1%0.24 8169. 5m2)63aDQM$€MfE€|288 Anal

ol iaahinter 1§ #2%83?58‘{32%(? 35 W3 %eé’qw&éé#aﬂi £ 1354
50 nL), and water (50 rrL) to give

?né(sjf 6 G GLBRY 0% NAZOH85- RS pibte RIRE S & prone

HPLC: Wt er s Syrmretcu cis. 5rrm 30 x 150 | m 1
m/nin, 240 nm 20/8 OH1% H3PO4, 5.99 nin (99.3
9%: np: 273-275 OC; N d6) d 2.13-2.23 (m

IH CHH), 2.57-2.71 (mn=H, , 2CHH), 2.75-2.95 (m

1H, = 11 Hz, |I.H 7 7

(m %H) @3%gt§6ed(réixmrq%fﬁ#lorgj§%o'mk@y (g) 23 mmol), 3-amino-
pipfdife?2,6 4%ond hydrd@erbdhiorfle (€32 g, ]Zmnﬁél),(tdethﬂlaﬁnﬁ (.82, Hz )7,mmol), and

E NN N TR
forJ.SGmEtes ?H&sukﬁe}mwﬂ- 5'95 ﬁﬁeréﬂandlﬁsﬂfed&ﬂb}aterlﬁ@m&? andléfRy] a8state (20 mL)

fo H12 F+ 1.3, .
to %’:Ve %Sm*f\S"Nﬁf o ﬂ“’?‘? P‘HQ“ ‘f? glr E@[ﬂ%‘%‘mzﬁl‘\%%%s %%h‘}%OI‘Wil g 42%
ylem&l_I%Niﬁ{(Iﬁwéo =dg) § 1.91-2.12 (m, 2H, 2CHH) 2.50-2.56 (m, 1H, CHH), 2.72-2.80 (m,
LORO- Z- METHYL- OXO"H- OUI NAZOL| N- S- YLVPI PERI DI_NE-

1HyCHEpANE 16,y 16% NCED P58 (brsy 2. 13412),674 (d,J =8 Hz, TH, Ar), 7.19 (dd, J = 2,
9 Hy; ﬁ?ml'ﬁsmlmphgnﬂpl&) %;Hz(éd (0% @Hg, 1Hl$JH)nui 86 @I, NH); *C NMR
i m dazo

(DVRO-ds1BI 8498130 Vo, &4@?@1&6%%04 a7, ?r?rd? 2048 Gbihe737, 172.20,

173 63BN Wifl= 2§01©ghl Xture was stirred at room
tenperature overnight. To the m xture,

3- ami no- [Sitgeck i Apelation <é2onnun@Nr(9&r<b@@mlmdaﬁ érlc_) 5(@1@0@enzamlde

(0. i—lzg,m"lolln)nol) Al gﬁ‘%ﬂlnﬁ oﬁljrofgmgite (aQanhi) tﬁﬂgletsﬁﬂf(m’ke&\(d (50 mg) was
sphite (3.7 ni, to ref

he@qi tad 69 &C immymickevaye erfer I&Am@uaad&? SHeReaion 8@5 ﬁlﬁfared anﬁévashed with
eth§Ha%9t§£&5(h@HlL\j\@$etﬁdnbt@fr&q Al @tn}f@a% Wl i) é&%@f 3- (62ch3%r5Q -ox0-4H-

% acetate wat eor H})

qu'@P%“é - Bpigericieo, anaéﬁ A3 Wh%s@bd mé?umh a%w“ﬂd) LC: Waters

Syn%msé CRi @@ﬁ 30 Jae;so?mﬁf dlnm%uagwnmwm GPONI0. (% 1B PO, 4.01 min
80% vyi el C. Waters Syme 3y

(100%); mp 302- 305 °C HNMR (DMSO- d6)8 2.13-2.20 (m, 1H, CHH), 2.62-2.93 (m, 3H, CH,,

CHH), 5.52 (br, 1H, NCH), 7.76 (d, ] =9 Hz, 1H, Ar), 7.91 (dd, J = 2, 9 Hz, 1H, Ar), 8.10 (d, J =2

Hz, 1H, Ar), 8.41 (s, 1H, CH), 11.19 (s, 1H, NH); °*C NMR (DMSO-ds) & 22.39, 30.87, 56.29 (br),

122.56, 125.05, 129.47, 131.59, 134.82, 146.19, 147.75, 158.73, 169.68, 172.39; LCMS: MH = 292,

294; Anal Calcd for C;3H;oN3O;5Cl: C, 53.53; H, 3.46; N, 14.41. Found: C, 53.43; H, 3.21; N, 14.27.
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Cl18 , 5mMm 3.9 x 150 mm 1 m/mn, 240 nm 25/75

CH3CN 0. 1% H3PO4, 6.65 mn (98.5 9% ; np: 276-278 0C,
WARMWRI(DVMSO-d 6) d 2.15-2.24 (m |IH CHH, 2r&BU2008011124

(m 5H, CH3, 2CHH), 2.78- 2.92 (m 1H, CUH), 5.30 (dd,

%9 ( dé} (é-ik(éﬁog-i\-'

Ar) 11.06 (s, IH &\H); 13C NVR (DVBO d6) d 20.79.

23. 45, 30.57, 56.71 1% ;;24 89, 128.89, 130.77,
134. 87, 145.57, 155. 530169, 31, 172. 56; LOVS:
MH = 306, 308; Anal Cahed for’ G 4HI2N3CBC + 2 H2O C,

ﬁlg io 57HS__$%p_1%‘ séléfed al)’(tg’l%d)f gg’)bm%oqig%ic aﬁwge (&%) g,42%'x§t%e')l), 3-amino-
Plpa*d@fﬁ"m Rydvégehi¥hlorid OXO- g} RIS Glumod), GicithylBnilve § 1 3PIIRERP gintel), and

aceE %}ld ﬁo m SaF%) P ﬁ )z/ac 'r%bnStﬁe (é& %Lgmggéa?edoalft ?0 °C for 18 hours. The

susfensioh mapfijeed zmdmmsheZt \ﬁtldacetnemhiyd} B@émighivatei @eX 8UmL) and ethyl
| et 1 ( d . .
aceége,l (g%()%%mlﬁf_tro glye zlimld?-?gp 6- %‘8}& Blﬁ%rt%? in-3- (%Bro%%e%aglhgas a white
solid g8 g0l724 yRd):0OLCMSr MES- 31961328, Thihemplespasnsedin thearext step without
furtLer urnﬁ agloand washed with acetonitrile (2 X 80 nlL),
tR%'°% 80 nL) and ethyl acetate (2 X 80 nl) to
gl ve Step 2: A solution of 2-amino-N-(2,6-dioxo-piperidin-3-yl)-5-bromo-benzamide

(0. gl 215 V%m? 2 61m% he/Eo olf“gn%%tlfgi Hle la%% B-t Eflﬁ%?&%ﬁedg@g%@ﬁg) in
aceﬁ)ﬁﬂrlle'(ﬁbmkawpﬂ leated $o mﬁmdfqr h2 hblES nExthe stigprepivadasided water (70 mL),
andfzs_%llgr%,lé] aﬁtgg i relérflplgg LRl hourspTﬁe s-f%e%? kfwggglté}gd and washed with ethyl

oxo pl peri Behzam de
acefale. (00 g;L)BThem:Ih)i iBNVIR (B innigtviag heated 41 8acet v dwe(smluaomrmas added water

(1 5? @g), B r; Ie Lrjr(li"lx fire ua{s% W& t% (9 té E) tgigé%r%/tgfea?[lﬁg Q&SEI{sioanNas filtered

or e
andsmsbdmtloNMHdsl nflj)|ané pthyll @ﬂdte\mlsmwtowii‘tdﬁ &t-Yrgino-deatogitquinazolin-

3-yé%p8;g?%?n?-62r%519%1 295 vgéte%l?l%ﬁgg m t {96)0 yl%ﬁﬁt %EC( Mtepg‘éyn]in‘?etry Cis,

F'OND- 4- 0XO-
5prB-39 X 150 mer, il chliwirR 260 w067 0SH: AN/ 1 Fo- Rl Dp. ¢4 . $ohind9.9°68 mp: 312-

e e e

1HPCHHY, 3.1 {86s; IHNC)7 362 7c5 16®, HA HNVRr) OVBQEddE}: 209 Hz, 1H, Ar), 8.24 (d, J

_ 2(2%21411%1513‘%&_&?5 Q'{"ﬁ%"'g? b%é( ﬁi’@?géﬂg@@?%:zzﬁsgﬁ%, 55.49,

119083, 142 .98 128 bb, 10606B,,137.65,8 4692, 14794 915866, 149,75A17)2,467 LEBIS: MH = 336,

o Mo et Ssobbly Mo H A28y 21 150 APy 8 s .

45.36).150,7558, 6415, B®2&0, 121.77, 127.94, 128.95, 137.51,
145,76, 155.74, 159.32, 167.24, 172.49; LCVS: MH =
350, 352; Anal Calcd for G 4H12N3G3Br: C, 48.02; H,
3. 459 N, 313-MBTHYIUADXO4HIQUIRAZOBLIN-IEL)- RIPERIVIE-2,6-DIONE
5.6
3- ( 6- HYDROXY- 2- METH¥L- 4- QX@ 4+ OUI NAZOLI N- 3- YUPI PERI DI

NE- 2.6-DIONE To a &d 'uture of
2-am no- 5- hydroxyben of 1 g, 33 mmol) and
i mdazole (5.0 g, 73 —() |n aceton|tr|Ie(60 m),

WaS adde@tﬁew h.ﬁmle@rndﬁur(o‘is Aethiber(zid 0¥ (1.03%, 616Q@Hd!) and CDI (1.0
erature xture was stirred at room

g Q bﬁ‘ﬁ&l)df' a?eéo%t{}l&(ﬂlﬁ Q]J,-t) waggfirped @t oy teppperatigecdfor 1.5 hours. To the

suspension, was added 3-amino-piperidine-2,6-dione hydrogen chloride (1.0 g, 6.1 mmol) and
sodium hydrogen carbonate (0.45 g, 3.6 mmol), and the mixture was heated at 50 °C for 21 hours.
The suspension was cooled to room temperature for 1 hour. The suspension was filtered and

washed with acetonitrile (20 mL), water (2 X 20 mL) and ethyl acetate (20 mL) to give 2-amino-N-
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added 3-am no- pi peri di ne-2, 6-di one hydrogen chl ori de

(6.0 g, 37 mmol ), imdazole (5.0 g, 73 mol) and
wao eooploetyt phosphite (10.5 ni, 40 mmol) and heRtBUS1008/011124
(2,6-diokarnipkdin3d [hbureshyl-Fenzahigle s x blue sqlidwad gaéme ciehit S NMR

oyl o T oale0 o S 3ok Bl B30 Gab K2Ry g s0-2:56 (m,

1HNCHH), DT m{ag US, CHYB/4.6%8. 72 &h,M 121 NEH)V6.20M(bet2M, INH,), 6.63 (d, ] =9 Hz,

1HE88: EOEhE T e 0 P 3HES U RNE, i PR L B v, ros

(s, anmHy a’faNﬁRt(@maaé)es BABDPRASI, 00.92, HBS3ISLISIBIN B 648, YERS81, 127.87,
ol id, whi ch was stirred in

13%@3H5ﬁﬂ?1?%@9ﬁL§4%V€?ﬁ79ht The suspensi on was
f [ | t er ed sapd: WRsdIgsbnwWf LhantiRd-RDBldidxé-plpedidin-y1) BDfethyl-benzamide

04 % 8- 7@@932@%’ wimedih grthoforgat @ migarhesdyeng salfepiqack) (§@me) was

heeﬁléd’l@ 1@0 Q? e aQﬁEr(ﬁst‘%V@Bv&fff)minhﬁte% olr f—he(sasp@lgsugm, wai%ded methanol (20
ers X

metry C
L}, mathiéns chipside (5 gsiy e S5ui¥s e St WockamieNgon poguo- The
residd B@éplaé’edﬁ@ a SIM a(l@ @agpl%)fied m?th 0311151n chﬁﬂn%t&ﬁ hyt HN\L‘RGel

me§1ae%/nzethﬁene ﬁiﬂomif O%@Fﬂ)m Ww » ‘9‘?3 torﬂlvqasi% (émthylé 022 -4H-
qUIG‘l%lln-é JFP) ;ﬁperﬂdlnetﬁé dio‘ﬁ'e afNhhe sofid490 g, 3}?/0 ﬁ/md) 2HPL@r Waters Symmetry

Cl8( éum’13r~? r‘kﬁ)m%é@ﬁ(m ?ﬂm%ﬂ’%&)%o&é" Y%, H3§§4’f07 81 '@‘6 (%(91%) mp:
285—@873‘339 ‘ﬁ?%ﬁgmméldﬁé 2. 112241 8](31 11112@Hﬁ19 2. 415%9 31-14sz4)51 563174 (m, 2H,
2CEIN A B3 O Ak SREDLS 48 (I N@H)s‘séb@ YR8 e, 915 ARy 70 (dd, 1=2,8

d Y 43
Hegh BT R U SR e T LB B s og 0 2072
221§JN509tle:’p7 00 (bA, EA1i0% &25-18, >k2w(b 135185 1 h0 bl 65 4@l 66.85, 159.60, 169.88,

Q RANg PR 4 4. .
BRI 2, B STy R DO 156150, Funt
61178,|Ié,t4h‘5y7l,hln151334(1 8 nL, 12.7 mmol), and acetic acid

(1.5 n, 25.3 mml) in acetonitrile (5 m.) was heated

at 150 OC in a m crowave oven for 5 n1utes The

suspdifsi Sa(ovaMI! MIETH Y heft-QX O $18-Of . :

and ethy@ihﬂé@ﬂﬂe (20 m.) to glve

2-am no- N- ( 2, 6- di oxo- pi peridi n-g-yl)-5-chl oro-benzam d
e as a white solid (0.31 g()QE%iErQId) 1HNVR( DVBO" 6)

d 1.91-2.12 (m 2H nACHY 56 (m 1H, CHH),

272280(m1HC|—ﬁ—|) (m 1H NCH), 6.58

(brs, 2H NH2), 674( = Hz IH Ar), 7.19 (dd,

J =2 9 Hz, IH 7.58 (t: Hz, |H Ar), 8.62

(d J = M Tp}q SthFﬂ mlxilgeg 2- gllnolﬁ_pltrp\m)nzmis@d , 28 mmol) and

(dwﬁébct 33 threod) R %cetdirfid(5048.)00as alidéh £ty dhlcride 2.3 mL, 33 ) at
m g627 R A A T T AT L @3 mL, 33 mmol) a
roqwn@sratuafcm*e myiEurewas stipadat ragra femperagure yerigin Tofthe mixture, was

ad&d@nanmo blpéﬁd ﬁe %Qfs&femw[%g?fd#en{rﬁig % 2 ?ﬁgﬁrggzgpgﬁﬁaam dg, 60

mraqiaanﬁ ttlmeaﬂrpéombrtﬁ 6%17 Blad] gmebenéhgatedde rqﬁéétf@cﬁtheurisﬁo the

letGrel wa@adabcpmw@ Y€ Thé QspekBioRwab tiRsred Jﬁﬁl@wa%h'&ﬂﬁnﬂﬁ\w@r (2X 50
filtered and washed mnf et hyl acetate

mlr?e%twéﬁﬁﬂtatf & X minpndiar (%{)cré{~btp@vefd2rﬂ13th>tlz(§ 'le‘?ré oxo-4H-
qu?naicﬁmqtylpﬁ@eﬁ’m@@sl&imd la A7 &I Wirite solid (5.3 g, 61% yleld) 'H NMR (DMSO-

d di wh lid
ni3 38 . THHITED, 6 818 (B FralH I 82 Gt 6910 28D, 11,

cm 5%/(&1 8, 1121496%838{7le P i'ﬁ’k@%%(dé J0=13 @Pik 1H, Ar),
8. 7(4rﬁit 1§13 HeHil, Ark 1622 85, OB, WA); | MSO dﬁ)azo 69 23 82 30 57, 56.98,

119.46, 120.20, 122.21, 128.45, 128.74, 144.90, 150.85, 159.13, 159.78, 169.12, 172.53.
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CHH), 5.52 (br, 1H, NCH), 7.76 (d, J = 9 Hz, IH Ar),

7.91 (dd, J =2, 9 Hz, IH Ar), 810 (d, J = 2 Hz, IH,
w@\2)o9/0&141 (s IH CH), 11.19 (s, 1H, NH); 13CPCIVBS2008/011124

(DVSO d Glepd Z‘QSLﬁﬁensBﬁ 087-(2-m6thy B6-flarop4-0xda2PH 6inazodin-36y8)-piperidine-

el i AR A R e o ot

wad Bddteld GiNa BZ3B3W 011 kath 6&nGght. Hhe Sisgdnsiohlwad filteérdd thinoapadt of Celite, and
3.43

washy S YRS e DA A3 e by 4 Wit ot oy emperatur
for G]‘HrE]uxSI & geedu(spe%snsh iwas Gllerad chiuwd @daff Celiteo ﬂ'mrﬂ Td(;ﬁen;t @haLremoved in vacuo.
To g%égs ulgh\gasl_\zgg?d ]glgﬁz(?%lq{g,? abg th(ea wgleé ?8%2@5'%’? a suspension. The
susbcfﬂs&;hhs)ah ilterad ar{d1\Basivéd wilh?@atﬁil'l(ﬁb )nLgae”thiyl aceite (S0anli)hnf bater (50 mL) to
e
eivBE R R e RGN EL b P P (TR s Tamudthen
gradiastite d0A60 irﬂl 8|6tﬁﬁ|t@m3ION/HlC6 t¢ ivX3 §6-ammino;2-math@l-4-o20-XHEfinazolin-3-yl)-
PioBTAREAG RIS B UagH Sebiar gy e e P e g s 39 150
mngd nel/wiiv, 2¢0 si) 10090 GHEN). 1?702@H%H@0d)5 31L::3M$99 _Myk)oﬁaﬁam 316 °C; 'H
NI TomEB T Tt 2t Tt gl 350 2B Gedof Sotel B8 m, 2cmm, 275-
2.98 (aMH@CHYY 2.,16(dii m*e Dl ngIH;JNn:ﬂS 359 cb& DHONHz)bEMaUBdﬁ 2H, Ar),

7343 Agm Wl ot b N SRME RSO S5 318 3256, e, s6.22,
105(@90 1m-§4 wg%hem gsl 189, 89 afah ¥x, 14on4 1iZohoures. 68Tp72tdbeLCMs MH = 287;

ded wa stirred at. roo

A o N0 o e 5 S Tt p L o et o B o 8 T2,
18.80nd washed with ethyl acetate (10 nL). The solid in
NVMP (3 nL) was heated at 80 OC. To the solution, was
added water (1.5 nlL), and the m xture was allowed to

CO00l5,140 1R DIORS-RIPFISIDIRIL YA MR HY - Y@5X i3 4 BIRYDRO-
and wash mAE%EEEdYﬂﬁEEﬁE]%%ﬁiﬁm&tﬁ TERIOBUTYL ESTER

to give - br ono- -oxg- qui nazol 1 n-
3-yl)-piperidine-2, - g~pn soaov\,hlte solid (350 nyg,
68% vyield): HPLC re NCi 8 5mm 3.9 x 150
mm 1 nb/mn, 240 nm 30/ 70% 1% H3IPO4, 4.18 nin

(99.9%; np: 312- 314 0C, 1HN (DI\/SOd 6) d 2.14-2.21

(1 Hll 'CHF%% p %Qm% o??f %Mu@@ﬂ‘i&w add ‘%‘%ﬂéi Q&r@ﬁ\ 95 g, 48135
mnml» 1,3gliygmo-dep- dlme’ehleydzgltql-Q (751798, 2647 74 lgmgkj 1(1(gnethyl acegte (550 mL)
wa.ﬂﬁeateldldt 78’3‘@ for o %u@é wvhlllUstlrgd)wnhl&Imd&a&l%%! gs&rg%r Iﬁ"ﬁ'ln a mon of 2,2’-
azoj_)ggoglgyroml 95 g324 @hmmgk)@n g;gthylj_a&gta’g480 q_lggwgssadded and the mixture
waélﬁcgateasat aﬂ&éé’{#’?_) fok g\'ﬁ)urdw'f he nﬁg’tﬁre v@ﬁ%ilo% cg?\\lle&fd lfSGC and stirred for
2 thrs tcgge:gly prgrdyﬁigs; T@e supgerxggm qu ﬁjterpg, wqqhed]_»zlthlg) Q3'pethyl acetate (2 x
50 ) Blgivea 9rown filtrate. To the filtrate was added heptane é}SOO mL). The organic layer was

ré‘ %\/E OXO- 4H- QUDSF AZOL - YLVPI PERI DI'NE- 2 bg
wag EfltBtZe(pbflne (AXn‘rPQﬂM andpyater. @m 5:99 n@n"é\@ﬁﬂ%é‘iﬁ%@ﬁ e aawa volumes.
To ¢He RixBhre, @a@ adHé@lt bu nt?ﬂﬂet@?'etl{er dor UEBE, B0d mIHPThe thikture was heated at

acetonitril was stirred at roomtenperature

abqug 70 °C for h%mlrgltes-[qpo{eﬁéo eyHBNET AT ongdgurs sredel with the product (about 250

mg onasrﬂlﬂQ r@br@&ﬁl‘h%d‘)‘ 845 °@ fﬂbr@ﬁ@Obﬁj‘r@ dfille Bllalavﬂ'fg' rﬁiﬁog@& with g’glass pipette
1) sodi um hydrogen carBonat e d,

erm'sht) Tharfdulflnéscrhdma figergd ¥iaganadign agre5ge @"f"ﬂfw@h@ witha pre-

codIQHI03C nliREd SIURRESTHeREnNATBEQ PRSI dnAQMRHRAREd AIHAbE overnight to
for 1 hour. The suspensjon was filtered and
give 5-bromomethyl-2-nitro-benzoic acid methyl ester as an off-whlte solid (58.3 g, 44.0% yield).

The solid was used in the next step without further purification.
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washed with acetonitrile (20 nL), water (2 X 20 nL)
and ethyl acetate (20 nL) to give
wQ2@oi0#a7N( 2, 6- di oxo- pi peri di n-3-yl)-5-met hyl - PerEsav0gie11124
as a bl uStepat iAdst{rded migtureaFBo broreddgthyl DhitdvBef Z0MSOIddn&hyl ester (50.5

5, g nsgh). ey ingtoai it (1S g s ot Hesylpihppfinddas.1 ¢

3771 HnnGHHnd 14hi6@-iddide(120g, 281 mNGH)in 26uRRofd(556 RH) whi-Blated to reflux

in ag{,%%:sc ;ﬂ?ﬁfg(fgr l%j‘ll_O'ili'SZVIVl’EE Sﬁ{r%_il w%‘l} ')9 %eé}%ﬁ@al‘(]saifrerz ’T:h% g)l_ilzﬁ%lrel vuis allowed to
codl td robiltempkatité. T6 theldrxtubd;was Addied b (3 OMBO),dvagr (800 mL), and ethyl
87, 1 48, 122

} 4.1 30.92., 48..93, .113. ) .81
acetls {130 mT g5 the TxGiss vt Sigafot A0 imjses Fhe {i5pengish vg fiered through a

padef GRligOThE tvanlapdrs were separated, and the organic layer was evaporated to a less

2-am.no- N-( 2, 6-di oxo- pi ridip-3-yl)-5- hyl -Jaenzam d .
volgng o e yef gl SRy i Bt 1R by B oned organc
layérs ereawedhgat wieH brévieq SG0unL. ) diied aet thagri@Giunigylfava svhile dé-edlofed at the same

rowaye oven, f

. 160 0OCin a m 8 mn . . To. the

tlmg gg 51&5%%[;% o, Eemp stlr%[ﬁ,]fgﬁgq mtnfg'snige’eﬁ%rﬂvfu&]\gas filtered through
a pﬁdﬁd)fC(Feiligae Th2 Giltrake wa?rd:dpd?ﬂbc:l toggives -Q’dﬁ:l)en-Bﬂn@gysanM@mmSI m i@ methyl)-2-nitro-

I enov. 1.Nn.vacuo. e I | &) 1N ang.
verE S PIAAE4 A PEOTAMIEL 8 BneR oGP A (e gL e m the ne
stepreithan alrhegjunificativm. chl ori de 0% gradi ent 10%in 15 mn)

to give - (,6- net hyl - 4- oxp-.4 . .

aui nazol O3 YO8 B P RE Do Ghiermiap g e lagipgmethy) 2-
mtrbﬁij&_gi&ﬁp ac&ﬁﬁlmhﬁlledt_)er (MREO@; 1 804% mﬁ?gﬁyﬁdilgm% @l(?;idﬁgz?a mDB) Was added
iR RS G0y S5t il g R il LS e ovemiaht
Sat2solliuin BicdiBonate) (40HNLIWEY) add2d thGhd ]utidh], an@iR)mixRudGasktirédd for 10
mi% %Jl;'% f)ré%_i'%yerzwgszs_ggﬁggtg’d, %%d (%5'5 mggl%am?sagzﬁe,\(fgé ’e‘éa]pla%lted to give 5-
(teﬂtlbuﬂoickcan‘hb)lylarﬂi,n94ne(tli)rl)-2-hitl;o-b’é’h)qic &,idSﬁ‘set@lgl, esieHéls dhfpwn ’])il (355 g, 94%

S,. IH NH): 13C NVR Q-d 6 20.7 22..5 30. 91,

erol ) T Pro4B S ighoed BN S B plBergrcdion

145. 46, Bédp.4 A mbibre®d 5-(E8DuBIycaihtidyldrhinobifidthy1)-RAditro-benzoic acid
o0, A SRR e g8 by il o
and WAEMNG7 3 mMEwhiYdtitre@Wihte-mddhavicaCitirtdr at rbin RinipERleDlidlfE- The methanol
B M T Y ——.
Ettien{3da.z) vag 24d2d gand 38 mixbirg wasstiared st fiCtfbi 2 Bour OTHelrhixture was
eveiv;\)%%,be ?g‘? S}}le.ce:s? egwgﬁhal)l( fcﬁ gygt\e/:\é éo S{nlfb"r gl?’ 3a§1£5?1'(s) ?)a%grt whs%efFheted with
methgivpe cldorided3 @O0 nilghThe dontiled ongantcUayers wae sepdcied, dried over

o R R b TS BT > s

mol)" a
acifh hos roivh @il (B1.07 2,1 % Gildinie)pradudt wasatsabinttle nesf stepwittout further

ur%ilzcaggnurs. To the m xture, was added water (60 nlL). The
P suspernision was filtered and washed with water (2 X 50

mL), et hytepdc et atigue2f %-(B0-butoxycastmay lamirer m¢tbyl)-2injtrd-benzoic acid
P74 e TS @Iy A AReAIB B R B hydrgpeppteq it o Par
shaljer &Btght atl 5d)psi. THieNiMek MDVBEXYE) fitter2d tPeuzh Atpad nf Célitk, and the filtrate
waggl%c_)rét.%g g)O%irgﬁé 8 %ﬁ(\)ﬁ‘&_\i&%cﬁ Qéu;gtrpgé :in7§he(:r%%(303r§]‘1) ci_\‘f, 1$h‘£| The ether slurry
wal\(ilthred 6.g8@ 2-aining-S=(tedt-Bpitoxytddbonikitamin@mbdy|)-deinzok acidys abrown solid
(93_'@,’ 49l’/¢'>_§'ielé5.)The product was used in the next step without further purification.

Step 6: To a stirred solution of 2-amino-5-(tert-butoxycarbonylamino-methyl)-
benzoic acid (9.3 g, 34.9 mmol), imidazole (2.85 g, 41.9 mmol) in acetonitrile (120 mL), was added

acetyl chloride (3.0 mL, 41.9 mmol) and stirred at room temp overnight. Then to the mixture, was
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8.74 (dt, J = 3 Hz IH Ar), 11.12 (s, IH NH: 13C NMR

(DMSO-d 6) d 20.69, 23.82, 30.57, 56.98, 119. 46,
WA209AR17122. 21, 128.45, 128.74, 144.90, 150. 8BCT/US2008/011124
add]:59 aﬂlﬁno dip&idig:-2,8-ddnd Rydrdgea .chBridé 6p74% 349 sy irsidezvlof. 76 g, 69.8

mnjo'and Tgpnaty phiosphie 11,0 vits A1 Slptol 384 BsobiiialedsSReBT Iy Bux for 6

hougy. The miymrohexatioeed onltp ravntitefipbrafutd) and Yate(@bdue 40(L) was added.

Tog Fapan eRF IS SR LT BhE SURLRER I RS 6 mL and

sucfiby) dricthe gEMB 6&)6 ﬂiok@-ﬁlpaﬁdin-@li)a)’ z-arthy(-4-o89-3edikydsé-guiihedlin-6-

t 5 h LT '
i R BIHE PaReT Sr IB P OB LRy G waters
Syrhifiet@CO5un, .9 hesorami Ot/ minaz40anked ad/9DNFH,CRI. et H;P@p) grad. to 95/5 in

5 i KR S S5 8T b T elPed S e HNR B BO-48 140ys o1,
cwﬁﬂ;&g sgg[elt(g\t ﬁ{(@@H)TEEgmﬁtr(I»ﬂ?FgrcHém JOH), t4§zr3quw\;& 6Hz, 2H, CH,NH),
s28eTsfou Fonth e B o WD PLeRa BV EES, 0 s

‘Pt: ﬁhﬁlﬁ@wrbﬂé@)dgmm.ﬁ/% 40, 28.20, 30.62, 42.97, 56. 52 77 94, 119.98, 123.50,
am no- %/)riéd 0X0- 4H qui nazol i 'n

lz%ﬁlpéﬁa‘} dé8?664éh7 483 15 84§oﬁ9d‘7(11721% %CM§JM’H 401; Anal
8
T ek e e
(99.8 % mp: 314-316 0C 1H NVR (DVBOd 6) d 2.08-2.14

QUINAZRSLIN-3-YL)-
PIPEREDIN R { CHOORIDE
Hz, |H, mm (m 2H,
Ar), 7.31-7.34 (m | 97 (s, IH NH); 13C NMW\R
(DMSO-d6) d 21. 06, 56.22, 105. 89,
121. 34, 122.61, 127 35 7. 63, 149. 24,
160. 39, 169.68, 172.66; L = 287; Anal Calcd for

Cl4g| 3143'3 __eﬁ_ll g’%;%zstl%ﬁd %g g&zﬁgluﬁgn ?f [%QQ 6'8'10)(%%51&6]’@1&:9 qu methyl-4-
0xq-34 (028D D@0 Ri-BERhShy}- @rmmgam@muﬂewg 8 [DinkivedRin

%%g% el 0 ﬁdg%mwgs 48ab s VHFET il (102 mL), and the

mﬂaolledvmtulngd ovestight. Tlg3solveft was ezq@jpre@@l andcthg residue was stirred in ether (100

mL ’fc;))rI 2;]“0‘{% ?%séfrgtoﬁ%ﬁgg%gggélgig] (({-Zr;}m Iglgt?}é dzzﬁiéu%fh ﬁ) -4H-

quiharolinG-yij-pip¢ratineshbdens hydroged chlotife a5 aﬂmhhmﬂoweslolld (3.2 g, 109% crude
i ! . .
y16§(§ rl'fneeﬂ!;rod c?gfgs &ed ﬂl il }18& Etgs géhfg.l’t fui'tzt\.erop}mﬁcatro)n. 1 met hyl

out yro-nitri y
acet at e (M}(%mlrad@édl -2-aethyl-heoxeitkitquinazolins3-hb aipstidine-2,6-

dlogg hyacﬁl gn@% dé é) 1&%5 Ggé'brl\géd in u'?tg 126 E{)? )fﬁessoﬂjtiog‘o@lﬂ washed with

to co and stirred ars to age
ethpmenam(ﬁ atléo nifhe Thempyerisilayar wassevapdrated @mwwﬁa@mnmtwl -2-methyl-

0 T ST A 550 g &Sy i
84%tyéeldy FHRICG Watgre KtaraRRakSs Piert, 38 ¥ M5O | imém{n2 4(0 lgg,oWaters LC
d?u e 1€ B?/9¥"@heéN/021 ’an &9, H) s °éﬁ@' 439%&9 e e ﬁapt 9996‘??%, 'HNMR
xt ret hy

vol unes. are, but’y
(DMSﬁhdeW@rlSM]ZBE{m 350CHH), 2. S‘Ph'b89n(inx16Hr © Hivdds, Gi&atdeh-ad9 (m, 2H, ArCH,),

5. 3?28’& =01 Pfg, | L &Jl-&i ﬁf‘?%ﬁ%m ﬁ?‘?\rf‘%( ggﬁfﬁggcdﬁ% ClPUse{s 1H, NH);

ouf s€e Yoduct
(jDMS!)-d{)ySSlOa&6l 22914 0.69, 4451 086,75 h19185aﬂ2m)5~256 &:{:132 81, 135.80,

ST B VAL R AR A1
Hztpcanda+$)l&lé@l: Cushned; H, saohedl Miot 01,4662 doood: €] 46.72; H, 5.15; N, 14.29; Cl,
16.59.
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10 OC m xed sol vent of heptane/ MIBE (1/2 vol/vol) and

suction dried in hood overnight to give
wG20p0sanet hyl - 2-ni t ro- benzoi c aci d nmet hyl estBPCT/HS20881011124

of f 5MBi t IEPAANIOIG A CIDJ3-(216-DIGXO-BIRBRIDING-Y3) 2eMEAH YL-4-0XO-

used i n BHAEDIEXDREO-Q@DINAZOGAN-6VEMEFTHYL]-AMIDE

purification. Step 2: styLred m xture of

5- br ononet hyl - 2- n|t<§§beg adeonEthyI ester (50.5

g, 184 mmol), di-tert=but boxylate (40. 15

g, 185 mmol), ce3|un1carbon _4% O 377.7 mmol),

and lithiumiodide (1.23 g, 9. " mmol ) in 2-butanone

(556 nm.) was heated to reflux in a 100 OC oil bath for

12 hour s Tekmistimeduspengian of 3-(6-2mineweth L apthyk4-pxefH-qwingzolin-3-yl)-
plpglllcﬁltleuf &- dY@é h%rh%%ﬁl tife g)o g, L (3 rﬁrgglmnt £BBAHAL WOemLO)TQ'ai added

m xt ure rrne , water

hepmayléﬂilwllde ST R W) mwl)rﬂl_l)i N, élrdjlsmepxhesbvlam 60 mL, 3.7 mmol).
Thé‘rtnixrtt[rg g«ai &frreé Qt rr&)ﬂlf%rﬁ[? for H?fhcﬁx'l‘ S?ﬁé"s%'h@ﬂt \W@%V‘fiﬂolrgtgf &8l the residue

rou ayers were

Wassmpénegble ﬂash@numtnrrélrmag@nfmy KSiliesr ge\'/»a!seﬂwalﬁmthxl@u chigrige 4%/96%) to
gle ﬁﬁﬁzrn%f?:l aUﬁEB d’? glcﬁg %E&Viﬁl ﬁ}’@-ﬁ-n‘{%l QXJXF)?CA{ @iﬂycm) tqnmazolm 6-

acetate e conbi ned organic

ylmedyg ranidgegsan\néiswieite slid 648 mign 88% BGM)HWL%WW Sypemetry Cig, Spm, 3.9
X 1 Qﬂp§' mnﬁlu bi@ﬁxﬁ 1\’6{'50| ﬁ-l;@ﬁl’/@ WA%E@‘;,%}adﬁéE?to%mntS'rmﬁ l@%t for 5 min,

ar ¢oa roomtenp w irring for 30 mnu
6. II Imén (63K mpod2af235 was HNMR éEM(SOt-Ch) égéﬁ (taJ pédizoﬁH CHs of long chain),

l-z%-.%egﬁ LTS EHER 90 QUpRasaa el e oo 405 0.1
HZ,BZH @HIEHDM 26d€d.dr= @d 1 dlzh by i7 156788 (183 1d, A Iy(t.dl=t§ Hz, 1H,

ﬁ? 9589’ IR ”?@M@gﬂ@?@@%ﬁlgﬁéﬁ’oﬁ 55‘9 3 35%“?5 2831,

flca ron’ br own so u
30.61,3d1991 31335 bu5bﬁ§'6arlb9199J ef7a0r266t hi33)962138.38, 145.74, 154.53, 160.40,

169?2#, [1[22[%’ z?é& émﬁvig?t ?% W@alccﬁo‘}- clgiégw4o4 30.64.08TR! ¢ 84; N, 13.58.

Foundt CJ&BOT@HceBSNaGMd (26.2 L, 352.4 mmol ), and the
m xture was stirred at roon1tenp overni ght. Sat.
sodi um bi carbonate (400 nmL) was added to the sol ution,
and the mxture was stirred for 10 m nutes. The

or g?;{' W lAE PR X‘Jiﬁgxﬁ SR B BBRSRO PP ERIDIN-G-YL)-

sul 34D gglg)’_gégl,g%OL%-@YLMTHYgﬁ]-AmDE

(tert- bu@ xXyea uuuylanluu n
nmet hyl ester as a bgo (52 5 g, 94% crude yield).

The product was used | t neRt% sfep W thout further
purification. Step 4. A ura_§i7>=o
5- (tert-butoxycar bonyl am no-N/t h -2-nitro-benzoic

acid nethyl ester (52.5 g, 169.3 mol ), lithium
hydr oxi deo(atifted gispedidn df m&ﬁllnbﬂeﬂﬂ?lt-i‘lﬁﬁmlyl {546 4Hiquinazolin-3-yl)-

.an ter a nmechani cal
PiPERGIHY B PRSP B S TP FTASEIRANGR (L), was added
cy@mﬁﬁ&hﬁdnylaﬁﬁrlﬁ@(()tj’lenIa,qa.[EﬂmSI)_&ﬁ\dl M Nafiisopheysy| atighamhinkN0.62 mL, 3.8
g, TH8 W) SR TS PR T PrEhgity (5 sHReTigfas svaporated,and
thelresidus .wad perifiedbly frash mlﬁmemmﬁtagxephy (Sick pel, mehandUethyi@fe chloride

. wat er (500 ni ayer wa rac
o0 o Greadoreng et s S B R PR - -oxo-3.4-
dnhgdrlg?pmrﬁzdlmﬁeylmeu@r]enﬁmraato&dyh.térsblecd(zoy eg, A Riekd)UMPLC, Waters

Su a entrat | Ve

SYBETEE L B E LNy | IR AL 19199 CHAENE: B RyBOy eradient o 9515
in PG ket fat shﬁxawno Dinkn (@211%@ 1ip, 24L‘2’83/P©|'HNMKF (DM POQ)LE0.64-0.74 (m,
4H\é\€{3?qlzjﬁzggﬂllcgﬂ>trgp%ng El)l(é), ?%'?Fl) 6\é\ﬁ(1£1h CH otr cyclopropane ring), 2.15-2.21 (m, 1H,
CH), 2.57-2.89 (m, 6H, CHCH,, CHs), 4.39 (d, ] = 5 Hz, 2H, CH,NH), 5.26 (dd, ] = 6, 11 Hz, 1H,
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Step 5: A mxture of

5-(tert-but oxycar bonyl am no-net hyl )-2-nitro-benzoic
w@eiod/o§a17 Og, 70.9 mmol) in methanol (210 nl) BETUS2008/011124
CHp,al.3 7T 8@, 3at, BoY) 8(63 () =\6cz, hHOCHANANA1 EO3 (8 tH, NH); °C NMR (DMSO-

Wi {iol Eif edhpn s bal i LA RO B B 1057

15435/?@@0.:94,&89.&@)192%2 1&1!217?1 QEMS MH \ﬁm Qh‘lla\Y\ESICSFbeGflﬁdzon4 C, 61.95;
t her nmL verni . er slurry was
H, ?.fly;ﬁ\érlgiqt %ougp-v@ a8 BN 40, 105565,
2-am no-5-(tert-but oxycarbonyl am no-net hyl ) - benzoi c
. o
acld 8.3 [gbf@%ﬁ%c,bd;&%ﬁ 3&{% by '6xB 2 8ihvro-
purifica A L LDIMETHYIUREA

2-am no-5-(tert- but@x bonylan1no nmet hyl ) - benzoic
acid (9.3 g, 34.9 g (2.85 g, 41.9 nmmol)
in acetonitrile (120 oacetyl chloride
(3.0 nm, 4 1.9 mol) and stm t roomtenp
overn|ght Then to the n1xture wasadded

3- am no- mopastindd ﬁ&p&sﬁm@f M@alhyﬁfneg@rn-ﬂféil@l—ﬂ@&o-@ﬁrdﬂnazolm 3-yl)-

.0,..34,9 nmol ), im 4.
Plp?wlﬁ%éﬁﬂ%ﬁ%grﬁﬁm@ R 0.0 a5 Bl IWFOJ"“'%@%& was added
dinkBthél bdrBantva ShldEiaé emlznrﬁL red Jnmél)faﬁa NﬁNtHDiddSIﬁ'opyTbﬂiyﬁhmteL(O @2mL, 3.8
was allowed to cool to room tenperat é\\gﬂ
gl e Ot SHEER SRS L STt DG LY FY Vi agprated, and
theWessdiR Gvadiphififistictyeflash Séluiih. thro@bidylaplao@ilith @el( A6thBflol/methylene chloride

VTR E KT RN TR

ylrﬁdihym}-ll NA#Rthy)-bea ag lanreifiwhitk s6lar (Qo0Ting, 5204 dieldyr HPDQS Whters Symmetry

x5 5y St i a3am atoist Crydavd e el ekicient gy s in s min
ke;ﬁ r SLQ{n9@6@h@rq9/807‘VJ)%jBR%68 gcaﬁNMIo (19151/56) d6p5 5. 1m2r12,0 (m, 1H, CH),

214, 1HNVR
2. 56@&%@’@11%*)1 N(CHLRoCHS 2 éréés‘)* J 25 ![15»22‘{ 13872{‘15)’ i%(dd J=6,11Hz,
1HCUH) 7 02) ®1=% 85 1@ITCH§1kr!H) @H@bﬂw (QHSH, Afb ?-1303( q, 15, N:H)GBC NMR
CH2NH) | g\l
(DMSO dJs) §2%9$4223 3|8H”>0 @Hé Bf, 437205@ 479 8’6? ft8m1233$4 1%%0 113_L9bé39 98,
14§ §9 1'5Jr|27 "1“5'% 99 11%@ 56"\4%9(4@@@631%1\43 é@ﬁ fg%zsx;sal @lcd%@r 8QH, NsO, +

0. 51*3@ ¢456 &33.84 ?683 P;E4158 45 Fourg2 Cp36.711 El5 586 N,118d. 844
169. 47, 172.61. LCMS MH = 401; Anal Cal cd For

C20H24N4(B C, _59.99; H 6.04; N, 13.99. Found: C,
59. §36 H2-6-GHLOROPHENYLIN-1(, 6-DIOXO-PIPERIDIN—3-YL)—2 METHYL-

3- (6- AM MeREO-Rd-DIFEDR Q1 QUINAZORLIN 6 Y RMFFHE XL 134
RI DI NE- 2, 6- DI (]\IEHYDROGEN CHLORTCE Step 1. To a

stirred brown solutlo :
[ 3- (2, 6-di oxo- plperl thyI
oxo0- 3, 4-di hydr o- qui pa zoI|n ]- carban1c acid

tert-butyl ester (3.5 g, 8.7vm(D i n methanol (36 ni)
and net hyl ene chloride (36 m_) was added 2 M HO in
et her (101 ddtirred asidtidone (m:hdbmrpahem}sa@tw ﬁdi@d) v 1 18i rakabl) in DMF (8

h .
midgts S8 Tt AR FiftouMi b3 P it ane mixer
ways\etirrddi foit @iehduit AThgh 8-€6-aminomethyl-2-methyl-4-oxo0-4H-quinazolin-3-yl)-piperidine-
=.( 6- 4- | in- .
2.5 SRR T s G3EBul DM AOHP SO0 w6 miirg egstied for 15
mxhutgsh tThy eblvenvwae kvagoraid 2ang thelréf8aeovas qberlﬁctcﬂi)d)ash ddlemn chromatography
(Scha L gel, Cntlet\l\a?lgl/metgdle ci’n‘ior%e Q@%Gys)ttg EIV\th(Q OH oro p )hl?lf\l -[3-(2,6-dioxo-
pl[ﬁFlQlﬁ—3Nﬁ ﬂmuﬂtMl-oxﬁ—Bl;mdlhydre-dlumwIAH-)qutth&\lZ-(abetmlﬂe ¥4 9 white solid (550
o d d 0.9
T8 51, e PSRBT ﬁlﬂ’e 21 froma paEiieRggm 1090

W th




ethyl acetate (2 x 100 nlL). The aqueous | ayer was
evaporated to give 3-(6-am nonet hyl - 2- net hyl -
W@ 220424 qui nazol i n- 3-yl ) - pi peri di ne- 2, 6- di onBCT/US2008/011124
CHEGNWOAGeH;REh) grad. de9HS imhmif, kepptiintie, G mioh (98 7%F ngp, 28N 94231.5°C;

ool i3 4 A Tt e Py £, g .

A@mﬂgﬁs Jz}s gﬁ% m,acmgﬁi) Mm(zdgga& 61, HAYPH, CAY-73017 Sm, 7H, Ar),
867 I ) BRI Ne)1 G aE 30 "B M e § 20833420, 305,

41 égddl 85 5%55; 121)102H¥23 ddﬂlzé}’r) 128713 13@82Q3(.09, 13H03 AB} 21, 137.97,

e B, 890 3365 o 1005572 080 s M -0 a8 S e o

cnﬂ{é&,@ﬁ:l d.27.009H, 4.88832.3132, B43. Fbamd: 8060.481H, 3560 N, 12.27; Cl, 7.89.
51, 159.96, 169.23, 172.59. LCMS MH = 301: Anal

Cal cd For C15H| 7NAGBCI + 1.0 H2O and + 0.8 HO: C,

MA-@XO-Bﬂ-ﬁZHYDRo-

3. 4- DI HYDRO- OUI NAZOLI Ny-& -YLI\/ETHYLl AMDE To a stirred

suspensi on of E f
3- (6-am nonet hyl - 2- yl - %qu nazol i n-3-yl) -

pi peridi ne-2, 6-di one hydro or (0.49 g, 1.5

nmmol) in acetonitrile (10 rrL)N added hept anoyl

chloride (0.34 nL, 2.2 nmol) and N, N-dii sopropyl

et hyl am e a(Sﬁrrsd)susp_an@n?Sf B‘F(ﬂ}hljlmofﬁh@yhi-mdnyb4m4H -quinazolin-3-yl)-
RS R R 210008, Mo TP Bl 995 mi. 2.1
in TAF (lmnnb}’at 6rEL 6y wapidded Bixyi xsepygwtq (Oridsteh élﬁ@lhmwiﬁtah@ﬂie mExture was

.chl ori de 4% 969 V. N
stlrfegl_a? 5 ogn tamgg(rgtuf?i oafgﬁl It f%pqgﬁgﬁgafhs ({u%ff hgglw(l)tg (r)negpaﬂ?l éi hr;lé,), and the
solmmt was esapahied- Bhe ry:kxdm Wigsl purified bpeflash cglnmothromatogelpbb(ﬁil@a gel,

me ago /mn%lg.?/dsn%()c%l%ﬁfg ?"%0196&7]Pk‘cé%mev\ﬁﬁ(ﬁ%%m@\ﬁégﬁpém@hﬂ-4 0x0-3,4-

dihlyiddexujnagul meh-gintethyt]-DRex51-inaa & ami aff-whigptolifl 64103ng116h% yéeld)2 HPLC,

N

9515k 5 GHiR ReRGHRIGHR CHin (QPIEY4); 1Bp, 320223 8C;( HNMIHDMSQ- dk}25 0.85(t,7=6

Hzg ) ,3‘&1}%1{@'_6.:24]-,}._3%2@%@% 29 ,)2?1%%1 ,tl,H‘,]E‘ngﬁ,GZ.56-3.O3 (m,

6HHZ HCIHS), C KBh2INH) (d, T4 6 012, 713, AdCHLNNY)S; 261384 INMR 1{ BeSBLACH) 5.97 (1, =5

negpytdgriy Bal ) Pl Py 0550535 3 Ay, 11 e e

NMREIDIBO-d.$8 1388, 2045, 7405, 2548,38,03,1504480.63 69.08,39.35, 42.44, 56.51,

11&@@%@&%4@ 3@?%@9%‘? 14é46é4154§% @C@S%f)ﬁg‘)i@ 47172.60. LCMS MH

= £3; Afdl Caled 6066, HMN;0,3C4R1.815HL 4.84; N, 16.38. Found: C, 61. 50 H, 6.82; N, 16.23.
CYCLOPROPANECARBOXYL| CACI D
f3-(2,6-D OXO Pl PERI DI N- 3- YLV 2- METHYL- 4- OXO 3, 4-D
Pl YBRE OUL-MAZIDL DIRG-PHEYRATLN- [3- VD X OcP IR ERTDIN eV L)-2-METHYL -
suspensi GROXD-3,4-DIHYDRO-QUINAZOLIN-6-YLMETHYL]-UREA
3- (6-am nonet hyl - 2- net hyl - 4- oxo- 4H-qui nazol i n-3-yl ) -
pi peridine-2, 6-di one h d(ogen chloride (0.51 g, 1.5

mol ) in acetonitril as added
cycl opr opanecar bonyl| I or @ m., 2.3 nmol) and
N, N-diisopropyl etbaylam ne 703.8 mmol ). The

m xture was stirred at roomt'é erature for one hour.

The sol vent was evaporated, an
To a stirred suspgnsmn of 3:(6- am?nomethyl 2-methyl-4-ox0-4H-quinazolin-3-yl)-

piperidine-2,6-dione hydrogen chloride (0.47 g, 1.4 mmol) and triethylamine (0.27 mL, 2.0 mmol)
in THF (8 mL) at 5~10°C, was added 4-chlorophenyl isocyanate (0.28 g, 1.8 mmol), and the
55



the residue was purified by flash col um
chromat ography (Silica gel, nethanol/nethyl ene
wehkloooixer 4% 96% to give cycl opropanecar boxyl PCT/E81008/011124
mixtdre (Was BtireHdax ﬂ)opi tpmperduureﬁexy:igmt ZFtretilagpre Wamxanéh,ed,wnh methanol (~1
whi t e

ng,igF%f g:re?sgggqllt%é g‘z’f’lf&%ﬁ resép,{ am d 13(? §y Bh co[umn c&rcgnatography
(Sifdargel, &eﬂmﬁol&%;ﬂ&ﬂe c}lloﬁﬂé mms%z_tmgwm -(4LEH180- ]ﬁbﬁﬂ)\ﬂ -B-@9%6-dioxo-
plp%@(ﬁ%—’g’é)g% hyﬁ% 0XGs %%S(glgyéﬂr%@’sma%] Fr%\gdf lcljre%f dff-whge solid (400
ng636/4yi@ld7,4HPhC Whterﬁjﬁﬁir&ry(ﬁ,g, Sya] Hp lxdﬁﬁmm rllrmlg’)nm 240 nm, 10/90
Ckljl;ﬁ% % ﬁ%géﬂ%ﬁ g'g 9§'§'g8§ ("fﬂv ﬁ%q_'@r o } 9%; % %33}7 °C;
1PH§M§7(B$4%@B[;) 8@‘%5@‘&0 (B, lig CHuL, 2.96- E9§(m,16H I€HCALHCEEY) 4.41 (d, J =5 Hz,
211Gy 36 bl 1 iy 1 (A AR sl BT G D95 (m, i

Ar)2§>8@ 11331»11@ 11%@ ﬁlH mg) 7’6 Nﬁﬁ{ @)'Msd-a@ 832l09312§3327&o 61,42.33,56.54,
1191%391%3701 12326752‘24 §7722§é3 18821% Wﬁ% %%’5 %&ﬁéﬁ k‘};%ﬂédlﬁﬁo?i‘ 155.09,
160460 RO P43 661 CAdS R =54, 356 AnalNcaldbF 16, IEWarC] €0.8 H,0: C, 56.43;
61.86; H_5.49; N, 15.04. 5.15
H, 463:3V,(13.95: S OXO-FoMpER: B RE:H Ao NVER R CHA- %O 3, 4- DI HY
DROOUI NAZOLm 6- YLMETHYLI - |, | - DI METHYL- UREA To a

plperldl-- LT oNar 2 V10 < OREE
mol ) in acetonltrlle (10 nL) was added dlnethyl
car banyl chloride (0. gL, 2.2 mmol) and N,

N- di i sopropyl et hyl e ( 2dn, 3.8 mol). The
m xture was stirred ro ure overnight. The
sol vent was evaporated, and r due was purified

by flash colum chronatography (Silica ge

met hanol élqce? smé'lec? Rgg&mo ok 5l ? 4rr{§ngrg)e@1n%lt % ﬂ%{hX}% -0XO- H-qualaﬁolm-&yl)-

3-[3-(2, I 0XO0 eri 0XO0-
plpylddlme-a,mdmmzdlbfdmgcﬁkchjdrwle(mwg -1.51mrhol) dndmmﬂlylalmwee(ﬁ 29anlad.1 mmol)

in '%{lt' n{re%m];/) aé%o "gm@h/%g %dcfgy )tgl-t?ﬁ%? WL%&&?&I&L, 1%9{(1)% and the mixture
wad 80 add@@%n@pe:r%uwém_jghg (Bging NtureteasgSEhediwBh miethanol (~1 mL), and
the?ﬁ&%ﬂg%ﬁ%&g}é%g) L}gg %s%?g&%ﬁnﬁ?{? b)( EFS’h éé&lﬁfngc%goé%ggé%phy (Silica gel,
mefhapol/nfithy ldue Chlglide 4509642 fo L¥B)-[3-@.Bdioatpiparidin-G-yily2-metyl-4-oxo-3, 4-
dihg&%&'}l'dlqaﬁﬁin@%%%ﬂ]:}-@_@gl-% Jg{l'wh%'%o’hdi ﬁqgé %S%Jylild), HPLC,
Wt SYTIBETNGR. JOMBE x11 ymit, DOLO, 249.168,10/90 CBECNUBIB BLPO, grad. o
osff . B Wi 395 Bt 63000, gAny SO 07224 o,
AHNAKGH,3CBH), %62 € (e, b H OFHOEL SEH ) NG, D=5 HRTH, CLNH), 5.26 (dd, T =
6, D231, o 353 oNm, 181, A and M6, 54 BO st B1 Bl awer;
NMR (BMSELRELCHERYLVN YD, §06164DBOXG:5B) PRERIDI 18.23; 2R, VA .87,

123680526 53, 1 2B ) B TR 2 OB s o 54 RO S A4S 169.48

17286 5 LIOMSMH h4; iAmal Oficd Bor ClHNOp ha sy LR 60.23;36,i5067; N, 15.27.
0. 30 ) nol ). i, DM (8 nL) in a 40 OC oil bath,
Fo&ﬁgéaﬂpg%}agfgﬁgléégnyld||n1dazole (0.31 g, 1.9 mml),

and t he n1xture was stirred for one hour Then

B(E@mqo 6]’&ﬁ.

per i }
mol ) wa -
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m nutes. The sol vent was evaporated, and the residue

was purified by flash columm chromatography (Silica
wa@edog/othanol / met hyl ene chloride 4% 96% to gPUEUS2008/011124

2- (4-chl or o- phenyl) - N- _{0(2 6- di oxopi peri di n-

3-yl)-2-nmethyl - 4- oxo; hydro qurnazolrn 6-yl met hyl
] -acetam de as a V\hlsol 70% yield);
HPLC, Waters Synmet r, 150 mm 1
m./mn, 240 nm 10/,9»@HSCN/O grad to 95/5
|n5mn kept 5 mifd, 600mn(9870

(2}%"?') ? 33 é’g% sffred &JE]N}{BOQ C&Iﬁl}loxﬂeth% ﬂ-ﬁr‘e@ry%ofﬂHJqﬂmazolm 3-yD)-

plpm(@@% 6-dipng ?yc{rggen J:hlonge @49 QHS r@p&&pﬂd Ursthzl@nlcqde 2§ mL, 2.1 mmol)

in "ﬁvIF él:k nlfLZ) at 5Ho %‘l)vas dadéd ﬁ&}u%n&fﬂoﬁg }_Elnen?f r)socmgnaﬁgﬁg%g m% 13 mmol),

andg)w @1)Qrge gvgs stg@d%roog@er@geratggp oggrmggpg: Bre m15@1r65v3as qporrhed with
met:lagr?bl g~91 m11:)2 gncﬁt?ne sélgért %v%s e@aﬁ&‘aﬁ%g THSEsiBS st rifléd by flash column

4.61, 160. 38 9.47,
chrgwogephm(ﬁéws sel @@hﬁwﬂmeﬂly%gchlm 4790 ) eaied - [Bdp.6-dioxo-
prp%ﬁlﬁglyﬁﬂémghyl @ox(ﬁ-i 4Q9h6de> %IrﬁnaQZIm %\Lylrﬂ&hﬁ]glk éﬂrlﬂuzr&;%thoxy -phenyl)-
urep ag @@Wbuﬂo@kdﬂﬂr &7 Grivigddy HEL Gy atery Emmam!s, A3y 150 mm,
1 n@m&mb}% @1, NI o3 oFXlosIREA lif, 1@p83 mid, 847 min

suspenS| on of

(981 )emamtF9af @ywwp &) %4520 Wi h236y4.90.(m, 6H,
CHE‘IP%;Hz ?z@l - ﬁ}f}”ﬁ{*‘dﬁzﬁxﬁﬁeﬁzﬁ@dq L@eu(r(?z 59 QH)I,% £ (t J=6Hz

am ne
1HnCHNH), 321-3.96On, M,sAxa,o&j@orsnémH)r srowanai éU()o”QS‘H‘QR (DMso de) 8
S t | a
20. %3 %3@92{%@1&%53&59%3,&1&%%&0% rz% 1 ({laerdp tzg% gr%j“ézl .54,123.66, 126.54,
13918, N3N04, 189-49, rmz; o5 SABL76.464 501 6112, 1689 SRS Hed, LONS MH = 504;

f col . .
AnpEC S LR RO 06 P e TN HES1EE SR e ¢ sazsm
409;N,e13 59;F, 11.24.
-[ 3- (2, 6-di oxo- pi peridi n-3-yl).-2-net hyl - 4- oxo- 3, 4-

dlhydro qU|nazoI|n 6- ylnethyl] 3 hexyl urea as an

of f 5@ t N-Bef2i e i 3 L-4/BXE

Symret ry QRIIB ‘ i LUOGRS Y

10/ 90 CH@EEZ&E&QEBPCﬂ grad to 95/5 in 5 mn, kept 5

mn, 6.05 mn (99.0%:; 220<222 0C, 1HNMR ( DMBO- d
6) d 0.85 (t, J = 6¢HE; », 1.24-1.38 (m
8H, CH2CH2CH2CH2), BX15-77209( ng% 2.56-3. 03
(m 6H, CHCH2, CH3), 4.30 (d, J =y ¥ Ar CH2NH)

5.26 (dd, J =6, 11 Hz, IH CH), 5.97 (t, J = 5 Hz,
IH, CH2N

7 ’5 5.7 8 (s} sgrrgqc_)lsu(sgrn)smn fi? 6§|Z Tmomﬁt@r ﬁEbe&)NE%-ex?\lﬂ/ﬂ -quinazolin-3-yl)-

pipEiDNVEBER d-dEine thy dr8gddShlazide 9847 £2.405mol 3n 88tonidGle (B) mRY wad added 4-

it gt 20 ey 4R Gy Pammoe 0.

mL] 80.m601). 1BE. MiXturd Wwaks Bifred hiGChiBn Mﬂmeramrs forAnahoutalbelsof@nt was
evagiragé '}lra%ede%gueesvi]@s%%gﬁg%by(s%a%ﬁ golul’nn 9ror3n§togr§pHy &:ilic(a:’gel,
metha(raﬂﬁn@ﬂbﬂﬁ@cﬂbﬁrﬂ@{wﬂﬂé%fitc( Gy oNIDB-CX@dRikfipieddin3-)-2 -nidbthyik4-oxo-3,4-

dlhardrolﬁurr}azo@(% ):f)lm%t IthPIfD]Qbr IeWs(Eﬂlanl\bl%eleaM‘i:'&%lan %ffu I%Eé solid (470

rred Sus
mg366% yaid)n HﬁbCh\Matezs smmmy -Chs, Oums 3.PkxdaD mmz,dl mb/nﬁn y2|49) am, 10/90

06y libn e o
chﬁ,‘%rg)l%; 1')5'1 H0.S grgg gﬁtﬁg r@ﬁa‘/ﬁéﬁi 89@5%&%%5%%% 69 it 9% 8{H:m{) 69171 °C;
'HINMR @MS0-80) 530 5- M&(ra,dld{ed:m{);:hﬁﬁ}ﬁﬁpl(mmﬂ amzyaﬂa)r €60 (d,J =5 Hz,

24, SRR 3P LT a o] LHE. rdnt P ECT AubRaRdu vt T

CHIEHRanob (< 1, NH) '3c NMR (DMSO-ds) & 20.89, 23.41, 30.60, 42.38, 56.52, 120.01,
57




m.), and the solvent was evaporated. The residue was

purified by flash col um chromatography (Silica gel,
woreaobasal7 net hyl ene chl oride 4% 96% to gi ve PCT/US2008/011124
123.90; 42638, 02@64H28194,)12B46 Br, (2, 631 Id@pp‘&im)@r 136915 136.69, 137.86, 145.85,

|24 in |

154&36_4Vu'}360a31a22%%9’39§4_1?’i9 gz éﬁaé‘%oaﬂé“ AAEE }pJ‘F % LT8G ks + 0.8
H,IRL, G3.2¥\ltl o4.60; By 1080;/F; 1CP§, S, 6118 Fodn@ G 5350; Iﬂma 831N 10.60; F, 10.74; S,
61gL/n1n 240 nm 10/90 CH3CN 0. 1% H3PO4, grad. to 95/5

I'n 5 mn, kept 5 mn, 6.18 mn (98.9%; np, 225-227

OC 1HNI\/R (DVMSO-d 6) d 2.15-2.20 (m |IH, CHH),

-8 PuPiRrA; H%E[Eﬁy‘ﬁ}-sﬁ 2 8- 10X PIPFRIDIN-3-YL)-
| H% XLoa:

DRO. 20s HYL]-UREA

IH5NH) 11. 02 (s IH5NH)QL,<°13C NVR (DI\/ISOd 6) d 20.93,
23.38, 30.61, 42.33, ; 119. 23, 120.01, 123.67,

124.57, 126.53, 128C' - 05, 139. 37,

145. 74, 154.53, 155. /, 172.60. LCMS

VH = 454 456; Anal Cal Cd For N-CgZ N504C| + 0. 8 H2O

C, 56.43; H 4.65; N, 14.95 d, 7.57. Fou

56. 45: HT041 sgged Nspe_[y_arlogpf 3 @-amrpor@gthylSZ mthpll f-gxo-4H -quinazolin-3-yl)-
ipefedifd- %@idﬁlelﬁ chlorlde 0.46 4mmol and triethylamine (0.27 mL, 1.9 mmol
o VTN 4° x%ﬂ e o Y ( ‘

in Wﬂeﬁﬂ\aﬁ%@ T vawsmorpo“ 516%1 P*}eeul isQs¥ P 3A mds 1.8 mmol),

and?mé Rrisaive %@@ﬁ&e&l at foorEfeMyératiredvemspit. At Ak fird Was?qwéh&hed with
I peridi ne-2, 6-di one hydrogen chloride (0.50 g

I~afk). o e RgiventvR eYaporatsd ithe rosidue ey purifigd Wﬁbfglumn
chrﬁh)uo%tagé/ (Jsﬂxcggel %ﬁanﬂﬂﬂ%@myl@n& thibiide 49%5/96% AR 1-B-ARoro-4-methyl-

, and the m xture was_ stirred at room
phftnéhﬁe[ﬁé@ﬁﬂéoxev@vqﬁidgh%-yl)?ﬂeetmls&wé fidbydraemingag]ingg-yipethyl]-urea as
an Uﬁlvhﬁ@ Qblid zdo i) 70"/@9@1&} hHPE@' W@t@lts SHaneY AL AMET9 x Th@€mm, 1

fl h
L, P SOl bRy BGOSR PRI B8 min (98.4%)

mp?l%e188°c '"HNMR (DMSO-de) 5 2.15-2. 23 m, 4H CHH and CH;Ar) 2 56 2.86 (m, 6H,
6- di oxo- pi peri di n-3- g? -2-nmethyl -4-o0

Cliﬂfh ﬂf‘h‘&ﬁ t¥a 5161 . BHy/CHNHY 2o Gldnd T 61 1Y H%trlélacﬁ*@ 6aif11 (t,J=5He,
1H°E t7€i b%gs (gx 6ﬁ3§r)r@75 ggﬁﬁ Y 9'1) 02 (/HF’H:@ ng)a“@rﬁ’MR (DMSO-dq)

18. ID,/ZD(93G—BT{9\IBQ)6IL%QHSP5:§453 yHeath, ltb66952(501 256 HilA6. SKéB? 38, 130.99,

13%?6‘ 3359%5}321)52‘ 41(3?%8 010%76 ”B&_éof%éﬁ@%s%g%%ddgwgé izQMSEbfi{s MH = 468,
47CHDRLCalGHBYr CrHdBs0u@l + 0.6348: CrST. uHH, ERERIH)L4.65; B?&Mound c,

1 0|d47 6.70-7.95 (m 8H Ar and
57%&)96 %’ E%S T NH) . 11,01 (s, 1H NH): 13C NMR
(DVMBO-d 6) d 20 92, 21. 19 23.39, 30.61, 42.30, 56.53,

ﬂg-s%} 300.6-BrIX 8 PIPERED AN3- V2 -REETHYL-4-0XO-3.4-

INA mj&séﬂM FAHY-BEN2ZAMIDE
154. 50, bU 48, 1I/Z.01. LCVE VH =

Anal Cal cd For czskg 4 H2 C, 60.23; H,

5.67; N, 15.27. Found ,(}4 N, 15.009.
5.20 1-13-(2. 6-DI OXO PI PERro
XV2- METHYL- 4- OXO- 3, 4- Dl HYDRwJI

6- YLMETHYLI - 3- ( 4- TRr FLUOROVETHOXY- PHENYLV UREATO a
stirred slosqeined suspedsion of 3-(6- ammomethyl 2-methyl-4-ox0-4H- qumazolm-3—yl)—

oo PR A T D ARG s st

dichived-benaoyd chlotridé {0y 1and., rie4 lﬁlﬁu)BandrN Naliigopromll ythylamine (0.66 mL, 4.0

mmol). The mixture was stirred at room temperature for 30 minutes. The solvent was evaporated,

and the residue was purified by flash column chromatography (Silica gel, methanol/methylene
chloride 4%/96%) to give 4-chloro-N-[3-(2,6-dioxo-piperidin-3-yl)-2-methyl-4-ox0-3,4-dihydro-
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in THF (12 nL) at 5-10 0C, was added

trifluoronethoxy-phenyl isocyanate (0.29 nL, 1.9
wornwbp4212nd the mixture was stirred at room t ePQEEDS1008/€11124
qu1ﬁavzﬁhm-l6§,hhethﬂ]‘feemmtdd ﬁ@a waite splid (298anlg, AR Yohyictd);, AT, Watdrs Symmetry

C]g% f3|ade1’é|1 ﬁ?@:@a@%gﬁé%?yﬁ ESS Iggaaleaﬁ? 3%95/5 in 5 min,

kepmtrlsam.aj 6. omﬁ]h]y(be n%)c[hﬂ> czlsvde9 44 ANMR (BMEOMR) § 2.15-2.18 (m, 1H, CHH),
oxopl
2 SR gt P AP35 (I it GHENEDL G360 37 G il 1H. D
7.5)- 7@5841 mIAJ)Lt,Di t=hopy - @MNID, 14108 ds, a8, NW)OMNMR(WSO de) &
solid (490 % vyield): HPLC Waters
20,8378 48,9.60. 4145, 33211201 112 895146 R 25100 29 o | 199, 136.16
138“@?% 8918460,1180.99/18508 185945 7266 PLCNS IMH 4@944211m\ﬁh1 Calcd For
503 0C 1HNVR (DVBO-d 6
o By h O 4 5805 0 a6 GG Foag C- 3930 i 103 N, 12.50;
ClJ; 5 Hz, 2H CH2NH), 5.26 (dd, J =6, 11 Hz, IH CH),
&84 (t, J =6 Hz, |H CH2NH), 7.21-7. 96 (m 7H, Ar),
8.88 (s, IH NH), 11.02 (s, 1H, NH); 13C NI\/R(DI\/ISOd

-' OBENZAMIDE

154. 52 155. 12 160. 9 48 172 60. LCI\/B M—I = 504;
Anal Cal cd For C23H2Q GSF':%+ 0.2 H2G C, 54.48; H,

4.06; N, 13.81; F, Tl 24 N5425 H 4.00; N,
13.59; F, 11.24. 521
N—[3(26DIOXOPIPERP)IN—3 YE_QZ I\/ETHYL4OX034DIH

Em#ﬂﬁz%hﬁm@mﬁmmwwwwae B gimol) in DME

(8 ®L) Inf2M *CWSIANS Wadladdkd 1 r carbony]dumldazole (0.28 g, 1.7 mmol), and the mixture

e RO e 23 TEL S a0 1 UL DAL L, e

2 6fﬂ'f&{e)hyﬂfa>gélﬁﬂﬂ@ma(0 53 g 1( dﬁhnmb)was\aadedadﬂ&h’e mixture was stirred for 15

Atrif uoroneth |t hio- hl ori de
gt T ARV VR BB oGRS B 0y romatoggaphy
(Silfedde), metiiolhethylem ShRBide tiwI6es) uagwé NeBH 2 BriiedoatipttidinF Hyl)-2-

ne hour ol en t he r d
eG4 Bar s sy S E e e S Rl g Srvni
sol@El30 gt $venpkldNEHPLC eWetets Byainette A6 H629.9 kQ5@nwe | mL/min, 240 nm,

-3-yl)-2-mmet h .
0RDFHERICh HaESs Brbabybleds Ronte kadus by %o EidRtodgpaao-222°c;
'HRMR g@mg)daez assz a0 (@fm MHH)@Z Sebiod (M@I@ mﬂ@@%) 4 62 (d,J =5 Hz,

ters
2H1cw?»a 526551 Ak Th UL RO OE 254 RaPAD §r g5 LS T 1H,
}%ﬁ#ﬁ 1112%s fIHnNI-)R/RPtthI\Qt(IinDruﬁ ) $2860, 1811 (3%65088@ 45,8853, 120.02,
171 0C (DVO-d 6 15-2.20 22} CHH) |
12%7%61@@11(%) 3. 750Gz = 3(!119)1234956& Jed= 275 Hag 1%04 Apb.67,127.96
JNbeHz)5123@9(&'9'@ =J3fH§) 13974431 381134608,,134.88938.893146 188, 154.65,

16%(445 16‘1 %lﬁﬂxﬂé (lg%ébl&wN&*Zd7é’9‘\"aiz§ala<il’°*3@s‘é@N4Qp§s*383 H0: C,
5736 1524 131801 013, ¥231 .99 Fodedb C387.71 20 464, N12G&H#, 1119%9 46

(q, JC'E 307 Hz), 134.09, 135.91,  136.69, 137

145. 85 154. 64, 160.41, 165.28, 169.47, 172. 62 LCNB

MH 5 505N 6-DRORD- ﬁafm@ﬁlhﬂeﬂm %ﬁﬁm&dﬂﬂs 4DIHYDRO-
53. 24; H, RzZODIN-EOY] 10IEﬁIY11-|04-9 OROMETHOXY.BENZAMIDE
5317 HQB_SE' N, 10. 60; 1074 ~ 6.14. 5.27

- (3- CHLORO 4- I\/ETHYLF 8 (2 B- DI OXO- PI PERI DI N+
3 YL) - z \>—<
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2- METHYL- 4- OXO 3. 4- DI HYDRO- OUI NAZCOLEV- 6- YLMETHYL
1- UREA To a stirred suspension of
w@2(08ngatrnonet hyl - 2- met hyl - 4- oxo- 4H qui nazol i NPGF/YE008/011124
pi per| di Me-altifred suapensioy df dgeaminbmethy B methy#6-ogo-4H-qhinazolin-3-yl)-

pipgiqindsz. Baopt ny Gty SIOE M 01 d g i selRitie s Tuhbh: vos aded 4-

trifluieagnethoay-dei{Zdy Pehloride (A.38mibndR )nmcﬂ}uﬂxle;eN dllns)obmpﬁ ettgdamine (0.63 mL,

stir at. roomt tur over n
5 oquHin s bR Mot ARG PO Tt e 1y Tt B evaporaea
ancEMarh@fdaé @as pukified be flash e luvaschpaniatdgrapdy 05iliéd mhnealmnuwnethylene

o R TR A 5 .S I BRI RGPS ey st

6-yBnétByl]-2- trmldxrmahcpaypt&nzamhldb B-ayt loff-whitesb lid/ (508 nm@x 0198 yibld); RIPLC,

S SRS, 4% TR | 157, 0, AR o, g

to B/Pins minOkepetor 5 nmih/ 6140mnin299. 5%y mpl Q6206 3 @mmmazaMso de) §2.15-

BN R Y (e

6, (1Nkiz, 4 H, cﬂwH 45I8C8 GZH&AWH, Aa, 6@8 @, 38=65 Hm 1}§+¢HZSIHQI—121 onkﬁ)H NH); *C

NMIH(DM&@ Ldsjd g(pq t23 49, 30 @ %35 ,5p153 é,l@ q, ’Jqp 5251 i;Iz)g 520(9111 120.67,
12584, 1é‘6 62 1§9 1] 1(3§ 19)154.1H)34.03.113027( &5, 81;"'150@?1) 15436?101&@\43 165.06,
d6) 18,71,  20.93, 23.39. 30.61. 42,34

53,
169&155 12,%59 LPM%B’IH 1489:@'nal Galed Bor CofbglegaFs 1by Hag: C 54 36, H,4.20; N,
11.83G,9921.138nd®, 5433193891 891067, F18 %068, 145. 76,
15451, 155.08, 160.47, 169.47, 172.60. LCVMS MH = 468,
470; Anal Cal cd For C23H22NsO4Cl + 0.6 H2O C, 57.71;
H 4.88; N 14.63; d, 7.41. Found: C, 57.63; H, 4.96;
N, 14.50; O, 7.64. 5.23
4- CHLORO N-[ 3- (2, 6- DI OXO- PI PERI DI N- 3- YL) - 2- METHYL- 4- OX
O 3, 4- DMYDRO OUI NAZOLm 6- YLMETHYLI - BENZ AM DE To a

stirred suspensi on of )
3- (é 28ni 3026 O - HYL-4-0XO-
pi peri di 2 5‘1 SGEH— : AMID

nmmol) in acetonitrile (10 nL), was added 4-
0N3 1 g, 2.4 mmol) and N,

di chl or o- benzoyl chLlo‘r,{@;_g
N-di i sopropyl ethyl an (B ’o@-- / Q mol ). The

of or 30
m nutes. The sol vent was evapor

ted, and the residue
was purified by flash col um chr omat o raphy (Silica
gel , met Harroitimed syspensiva of A(&rmiemgthy B5methys 4pxgdH-quinazolin-3-yl)-

plp%rlg:lm: 9'&%’1&% 23&)%&{5011@%%?0 R4 Felréi ﬂln@[’)%n Xée)on?trlggi @absﬁt%%vag %dded 3,4-

qui nazol 1 n 6- benzam

diohlore-bengen Kblor ot e, | Samanaf) enecy, N-pitopropyiatiiamias (i my. 3.2
mn%_g ' The mtu?b \gas)gtlgré&)atmm ierrmc{amrgfor ¥§' Qmmi@s £\ gcgveint %Nas evaporated,

4, gradient to 95/5 m n,
ancsthmrqsldu@wa@plmfwd(og agfogolumyyc hrwogwyébllchWt RiGoetdylene

chl@)ndéj4°/g/9&‘§%% éli&e i mdlclhidro Q’fgblg 641ioxb: pgpegiﬁm(mlz @'Thet?’l'gt%oé 4-
dlhygroquunamlpn-mcbnethyl]gq:nmngge srap Oﬂil*’Vth‘SPIld G99 g f16% yle}d)5 HPLC,

W;l?:%rs Siirhl’n @_@g“_g r%%?omsdrdzﬁ%lgilﬂurm%uo%% IWW %M fi04, gradient

to 9% inGming ket ot 5 mMinY6.45minI(99.6%); mp, 347-099 °Q; JENMR (DMSO-de) § 2.16-

2. 1%_3},% % C’%%}?/%%%ﬁ 8]45@389 1}@9{2,‘@1 %g;gl g' §~§19 A9 CH,NH), 5.26 (dd, J =

5, TH2HID KU CH8-8.19) (18, ¢ @), 8,345 J £ H2H1H4CHB‘IHN11 92(ss1H, NH); *C
NMR (DN1s&%4) §96'9823%1, Re1342 4715654 1%0.00N 124942856 66, 127.56, 129,20,

130.77, 131.32, 134.17, 134.37, 137.71, 145.88, 154.65, 160.42, 164.00, 169.45, 172.60. LCMS MH
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C, 7.99. 5.24 N-r3-(2,6-DI OXO Pl PERp
) I N- 3- YU- 2- METHYL- 4- OXO- 3. 4- DI HYDROOUI NAZOLnt
WO 200WBTHYL| - 3- TRI FLUOROVETHYL- BENZ AM DE To aPGI/Us20e81011124
= 43314015 Aal Ghlc@For C LM s bty CHeClZ 61, 63.48; Il 4 10; B01440; Cl, 14.43.
i Al a 40 0C oil bath, was
Foungdcir]%‘iiz')ﬂlgé%r%g?a1&frll%ka€ol e (0.28 g, 1.7 mml) and
the m xture was stirred for one hour. Then

3 (g8 | %?ﬁl&%ﬁlﬂéh{ﬁ[\%% 5 AR 4-Bxd.¥ [ DikYDRO-

per i T - -

nmol ) vva§La-d- ]‘jﬂkﬁg t=f eE?. )\(lI:l]IHC NZAMIDE
m nut es. The sol vegy_@_g‘?/apor ated, and the residue

was purified by flagh | uwm chromat ography (Silica

N-[3(26d|oxo pi peri di n- 3- 0
met hyl - 4- oxo- 3, 4- di hydr o- qui na¥o -ylmethyl]-3-trif

| uor onet hyl - benzam de as an off-white solid (430 ny,

59% yi el dpja stifedCsolitioh of $-trFjuvnebetlylBedzoicrid (030Q, k6 irfddl) in DMF

8 Igg) lé\ é lq)’ath240 n il'?/ q%)%g%nmldglzcgl %)_%%O{} 8 ngmglsj an& the mixture

wa@bred Zé} dﬁ@hodkHl‘Ilhﬁl 1 Cﬂ\ﬁﬂndmet)lyleﬂ ﬁicth5l—€-oﬂ@4](lm.1mhtdzhn@-ﬂ)—p1per_1d1ne-

2,6 d_mﬁ%drg éen(zcg;]lo(ngigz(ogg_l% mCHB?XYZa’s %11(]65]’?1, %aétl’le‘]n}i?(ggq g%sz%l%??n for 15

minfites. Ah§ sol@ndRaq ¢vapalated, andHthe réskdue @HQ pfjfied by .flagh {cdymr¢hromatography

(SIEI(? ggé ??B Wl?y% g@rlti g%g)%"/tagd _gl Nﬂé (2, g%%g_?épd'e%lgélsj-yl) -2-

methy}-f-oxo-3,4HiDydrat gl n&6lif-G;ylrd€thH]- 4:-tr2fhﬁ)r¢1h@thyl ‘bedzafde as an off-white

solﬁi{??@%%&%%ﬁ?ig@égﬁ%lgdc\qg;ﬁrg fgm'{r'ff clzgwﬁ%é 15(9%2151 ggf'h%m 240 nm,

10/96 CHEGN/01I8Q HAER),, 816d.td' 33/5 169 mdi§ ket B2nib96.3 1 GMI NI/ o3; iy, 221-223 °C;

B T T o e e

2HNC HINH% 9.26 dd, 1% .6971 Ha. 185 CH), 7.59-8.11 (m, 7H, Ar), 9.40 (t J=5Hz, 1H,

CHAN%PS A&@%MWR DMSO dL{522(J\6':0T5|3Y&1 %0% 42.41, 56.53, 120.03,

12590 qgMeFHY2sB HE) TRk ok UQRGKEd, HOXY¥ 3 BE)NAAWAPIET, 0 o= StHZ),r1e6.65, 128.14,

suspensi o
13%%@‘ n%‘né@hﬁ“ 19, bt Ry 1498 o k3t 0 GUI R A 90l 11 6%43, 1y 259 LEMS
M}mkmeswhanealzd Bordl,CHIENJO4BY: g 8148 M, aroisge, (108648, 12.061 Féund: C, 58.36;
]% in_a eto itrile (10 nL), was added 4-
H, 8 2p5Nudr or y- benzoyl chloride (0.34 nL, 2.2 mmol)
and N, N-dllsopropyl et hyl am ne (0.63 ni, 3 6 rmol)
The mxture Was stlr ed g
hOUlS Th = DIMET "’7 "":’:‘: o6 A"‘ c Crere—er
purified E;rash col um chr omat ogr aphy (Silica gel,
met hanol / net hyl ene chlorid ﬁ%o/a to give
N-[ 3- (2, 6-di oxo- pi peri di n©3- nmet hyl - 4- oxo- 3, 4-di h

ydr o- qui nazol i n-
6-ylmethyl]-4-trifl unet)}oxy benzam de as an
off-white solid (500 1% vyield); HPLC, Waters

Symetry l.nL/mn
10/ 90 cp@%ﬁ/%"iérm,_ﬁﬁggffa%n -4m th lberézg)%acid (%é rl]{r}nmol) and
imidegpie f1drg, 36 mnm)) i6 adfonitrite (@99115%@5 adybed ata'ﬁlclﬁihdeu I mL, 16 mmol) at

rOO(nFngﬁ‘gP% %Ig%)was j?%&(? (QOI'IS @npgr%e%' ?h“g]é'éﬁl n?xture was

added Zean(igkal pipdriding?2,6 Ilianhydrbgtn cfitdride 2.215,8-38n104l), (lmdaid’rb (2.0g,30

t
ot fe @ Dol D g heaiebd iyl Rt By bbo e
midta®, 88 {dded wuerF(G&mz57Th{z9u5pe1@©n 9/as fited @id washed with water (2 X 50
mL), ethyl acetate (2 X 50 mL), and water (50 mL) to give 3-(2,7-dimethyl-4-ox0-4H-quinazolin-3-

gel , net hanol / net hyl ene chl o Oi?(g_zf% to give

yl)-piperidine-2,6-dione as a white solid (2.52 g, 67% yield): HPLC: Waters Symmetry Cg, S5pm,
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123.87, 126.62, 129.56, 133.19, 134.17, 134.07,

137.97, 145.83, 150.35, 154.61, 160.43, 165. 06,
waA®IAR17172. 59. LCVMS MH = 489; Anal Cal cd ForPCT/US2008/011124
3.9 A3 PIHOMNA@BE/Bnin, 240 nhi2 T)/SCCHIZIN/BA % HPQY, 203 mivy (92.9.%9R mpF305 °C

(deljigél'H TR OMS0-as #8052 5% (3 8P e, 295 B/ 3l end L 88275 (m, sh,

CHR 2CHE)CHR OROI in] B, (CHIB), PROKE, P-BER: B3, NG, NET(ddLF 44, 8 Hz 1H,
Ar)sf(% Fssbﬁslgla ﬁ?? }?%EFZ%'MB' ooE WHY ke KR BMSB-8) 5 21.00,

21.%5, (2§4amormrm6 imy 11 294180580,-146.00,0224 b5 Qub N8 ZIA6198; 34yd6) 160.34, 169.56,

AR R ke By S 350 T % 1 pomacc

63.04;¢h)lson onbenzwyl chloride (0.34 g, 1.6 mmol) and N,
N di i sopropyl ethylamne (0.54 nL, 3.2 mmol ). The
m xture was stirred at roomtenperature for 15
m ngges. 3XhFIVHDRON- VI ELAP0X O £4HLQTANA ZDEIN-8 N TN W PERIDINE-
was puri pjeepIMYET | ash col unm chromat ography (Silica
gel , net hanol / net hyl ene ch[)ogl de 4% 96% to give

34d|chloro N 3-( Rperi di n-3-yl)-2-met hyl -
4- oxo- 3, 4- di hydr o- quMa@zo -5 met hyl ] - benzam de as
an off-white solid (290 MT Yoyield); HPLC, Waters

Symmetry C18, 5mm 3.9 x 150 mm 1 niL/mn, 240 nm
10/ 90 CHIGN/sOrrdd/mbiBkredf 2-gmﬁldi-4emior<bhhnﬂﬁd &cid (2.%g, Mbgmol) and

imiq%l%f@l{;l .?M&%g)m acegonitgpe (%?Tg? O a{f%d s c]fjogi_dggf_.z&%llw mmol) at

roomempdratufeHTHE mixthid)was 4tip& ot dqom]temp&atldie, ov2hlighCHPNHE mixture, was

acdgs St pigeidin 6 S orige 0o (8 Fimgl glboid gia e, 3

mnidiRnd Biyiiehyd phosphifd(SAImL, 2. drhol) B lﬁzited d&reﬂﬂx fdbB2 hdyrs. To the

mi %(i) ‘%% ad&i&%ﬁwa?ef (6%512) 3 he 1%}7?11?)% w%s tegéi an% gv%:slgeé’with water (2 X 50
mL]Ghylaetalesi2 X060 mLEAnd Sated (52,10 to biGNE-(Mifaos7BmethyB4-ox0-4H-

a2l SR Fnd e B ISR E el 3D B Foglh sommery

CisNound, B.92x 150Ghm, LALAQin, B402n, 25/75 CH;CN/0.1% H;PO,, 3.83 min (100 %); mp:

%ﬁ%ﬁ@ﬁ%&gﬁ( PR B St BB R HID, 279-

2.88 (m Al 15 IGHAE 128 Qddyy 1=(5[11101f-lz 4H; \[@iz) Y010 e je:Y hlylzfpmxeuo (dd J=6,9 Hz,

acid (0.30 6 .0mol ) in a 40
mgfon G el fe TR IpbSaios psdial sho s, 964 1Then s =22
Hz)mrpsi 26 (dang =t JveH; mtmema@ (8tJlCEEQd HAr1480¢ (UL = 17 BRY) 156.65,
6-am nometh%/?i XI-4- -4H-]§%I| nazolin-3-y "62 8
159 p ﬂ@ﬁ bl b A df I ‘r??d ofén P Mt 787G 4\ngl Cajcdgfor CHiN;OsF:
C, mmd H, ¥a8; Rdded; Fa6sl. FhendnTx38.09¢ HWRSS; N, 1ul4edF feora. 15
m nutes. The sol vent was evapor at ed, and the residue
was purified by flash columm chromat ography (Silica
gel 5.30et BanCHPOROL - METHWL O OX©- 4R PEPIAZ OLUNAEYL)-PIPERIDINE-
N-[3-(2, a:60pIDWEP! peri di n-3-yl)-2-
met hyl - 4- oxo- 3, 4- di hydr o- qlélgazol in-6-ylnethyl]-4-trif

| uor onet hyl - benzam t{,‘ white solid (500 ny,
67% vyield); HPLC, V\ﬂt S Ci8 b5mm. 3.9 x 150

mm 1 nml/mn, 240 nm 10?‘ CN/O. 1% H3PO4, grad. to
95/5in 5 mn, kept 5 mn, 6.33 mn (99.1%; np,
221-223 0Ca smﬁNMRl -amip -4d0hbrdﬁbn20126)014(ﬁ0gl-2,9tﬂﬂ‘rlbl)and

lmlé_?é%}gg 4%5342@;1()@5@1 Wle (ﬁ% wAéls ggde&ﬁfetylfﬁg)gdg'hls i} 35 mmol) at

roo(nrtpmpdratupy )The gnxt@re(Was stirred a6 rdem teinpkrature overnight. To the mixture, was
added 3-amino-piperidine-2,6-dione hydrogen chloride (4.8 g, 29 mmol), imidazole (4.4 g, 64
mmol) and triphenyl phosphite (8.4 mL, 32 mmol) and heated to reflux for 22 hours. The
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CH2NH), 11.02 (s, 1H,NH); 13C NWR (DVsO-d 6) d 20. 90,

23.41, 30.60, 42.41, 56.53, 120.03, 123.90 (g, Jc-F =
wQ@a®9sny7 123. 95, 125.36 (d, JC. F = 3 Hz), 125pdBUsmN8/011124
susﬂmién waS filtzrpd arliA@as6&d witl &efoditrile 5SUmP Bar(ddyatekd2 K 50 BL)Ito give 3-(7-
chlclr892 %étﬁélf%%xqs Z]E%%é)hl- 5 al??’l(? %fg dél?g%a }ghirtels6o‘?ld %025 g, 73% yield):
HPDZSNa&N@drFﬁEtr}’@m,S&m&? xH,504nm)3; mDNmid, 248 Gm, FQ/7AZHYEN/0.1% H;PO,,

4360000 ST 202 RN QDT & 262 bl By Gl 269272 (m,

SH;CH), QISIHHTQ"B)mz(madi THH)US.29 @, J =5, 11 Hz, 1H, NCH), 7.53 (dd, J =2, 9 Hz,

A8 T LTS s £ . Buh S T o B v

(DM@@ c@ﬁ&iﬁﬁsﬁqgwbo@sl $6.65129.04,- 1258, 12&61 nmlo)7 1@19 3000IM 89, 156.74,
rrperature ture was stlrre r oo

159t Empet- e 67%5%&&1\1119? thI 36 %%eAﬁ%'ﬁalff‘éof Guebd sl C. 55.00; H, 3.96;

N, B3. MTI0N0r1 H0PRYund (/S 5240HM . o0iey, hydi.qaenp @l oride (2.2 g,
13 nnDI) i m dazol e (2 0 g, 30 nmmol ) and tri phenyl

phosphite (4.2 nL, 16 mmol ) and heated to reflux for
22 Bgyr s 3-FBROVIODR-MEBTEYIRO XA VRN £7.0LFN- Wi)-Pﬂi*ERIDINE-

suspensi ak-BRONEI [ Tered and washed wth water (2 X

m), ethyi acetate (2 X 50 m,), and water (50 niL) to
give 3-(2,7-di nethyl -4-oxpe i nazol i n- 3-

yI)-piperidine-2,6-dio e las la ite solid (2.52 g, 67%
yield): HPLC Vﬁters&liﬁﬁ%%;y C'8, 5M 3.9 x 150 nm 1
nm./mn, 240 nm 20/#8 . 19@kepcn 5.13 mn

(99.9 % ;. np )

208 2. Topar Ry pf E5RTBL trb bt SUFEL 6 b3 Runon) and
imidagole5BL8 gCHB mnidGHhihcetchitdile-(20 91L) (was adddd aCiti)chldpid2 40.§ ohdl, 11 mmol) at
rooi%1 tglgg%rgt:lli}er tﬁné mlj)lj_t'llrey’v%l)fﬁr(%g ﬁ%ooind%hlpératflﬁ]_'?ve%jéﬂ% J{{'thag‘nri)(thre, was
adde8 3-althiho- b ridide3L6-MivRe hRivEEaH cBloride @115 £0,3 BihoBSmi®30l6l.4 g, 20

6 80,,,12 12
mrpaginti] Bupsp Al bunt "Dl siman el #figfor 2 figurd o e
mix2ee; wdkl’lﬂﬂecﬁ&zitérdw o). CLidHbSdB €080 whs ﬁlﬁaBe(ﬂzﬁnﬁ wdshed . with; wdtkr (2 X 50
4, 4. H. 5.
mLy 4157 bt % S pndd Yot D N e T g -
qulhdtzVEﬁa 33 epipiridie-2[® d@ns 84 a whitk solik {24 g 76%0 yield): HPLC: Waters Symmetry

C“‘r ?,Hm Py i‘sJ 1O Otfﬁ%loh&) axﬁ'z%/s%?cr?c%/o fvgi}ﬂgBl(,ég%ﬁ%i? (98.9 %); mp:

dazo in acetoni
313ABE7 cmjaewl\m eDMBOngb dRi0de. 20 (md | HLCHAY) 2r62ed. )9 (at, SHPOM, 2CHH), 2.80-

290 GO Broes o8 G, e Y B Rathsd 65 122 W dp An. 784 @1 =2

Hz@H@M)D¢9§)(d?€E1jSGIIi]eH2A@ di.ong, Iy, dNgEa MMRQDMJ;@ 6625%0 93, 23.53,
azo

2435 3058 a7 DS D380 Toitadt o8R0, THR 6 ad7 8 s PP bbiog, 169,33,
17247, homs MHe 3tshe35m XhdQRlcd W&, g e, Baiceng. 05, 3l4s; N T1re00; Br,

ion iltered a d hed with water (2 X 50
22%‘{)5':% ﬁyfw léz ﬁ?llxg%g rﬁ? 03! and water (50 nlL) to
give 3-(7- fluoro 2- nethyl 4- oxo 4Hqui nazol i n-

3-yl).-pi perLi Q- eV ) e i i d )
R e @%&&é@%ﬁm@m&
mm 1 i APERINN *ﬁ'— 5 CH3CN 0. 1% H3PO4, 3.83 min

H

(100 %; np: o O Naps©
AT
F N/J\
F

To a stirred mixture of 2-amino-4-(trifluoromethyl)benzoic acid (3.0 g, 15 mmol)

and imidazole (1.2 g, 18 mmol) in acetonitrile (30 mL), was added acetyl chloride (1.3 mL, 18
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243-245 0C, 1H NWR (DVBO-d 6) d 2.15-2.22 (m IH,

CHH), 2.58-2.71 (m 5H, CH3, 2CHH), 2.79- 2.86 (m 1H,
w@p/ 048728 (dd, J = 5, 11 Hz, IH NCH), 7.34-FCHUS{0n$/011124
mnidh, at ﬁcro)n teBipdr@tufed dThe nixtufe, wad stitred dthrbonftemperbiur®avefisight! Hp the

mnﬁflﬂ__pf W& ?8‘3 %r‘ur_:o _plpféldﬂzv)z% %T\})e ggro%gn 913%“(%925 la-znjno% imidazole

(2.24,B23@mol) 28 tiiPhengll phdEphite €4.6 Lk § mmbH&ind Tiea(tdi to J&Tluix for 2hours. To
the'ir'zggﬁufi?vgig%b%égt% é@ém}.sﬂs_'TEg’ alg%'nsx%\ﬁ F félaefr rFJ‘Z ashed with water (2 X
50 @14, HilvNaeBe (2 SGML),3pdikin gdrbgen darbohdke Gs'it, 56 mLf abd water (50 mL) to

TSN MO R

mL3J t6eilt Ohspehoioa. Thd sfusmhsmn xhtifikeraf and washed with DMSO (2 mL) to give a

I
wh%?r?og] . g’P% o((i w?flréo SO W Ir‘r%{ﬁ?;‘é rIrI]]g,) aé gQ g(% f({r purs (té%‘n ai;nr_cjom temperature
ovamghtadde suspesioy |waS ffilltered ded ashé&d W‘ith water (IYI‘PDIS() md) ta give3-(2-methyl-4-
fi . o
0XQ- ?%fzuroa m%,tl%l SEg u1na§ﬂlfn-§ ¥a ptl[heélg e)%t gne gwagtla a%léd (1.17 g, 24%
yieBD):aHPhO: Papeyr SythineryZ;,6-5(ing 8.8 xH\ 0 mogyd micininr2i46l@m( 30/80 GH;CN/0.1%
)., d.m I ' I

i ETR s o) AR T Ardest s AR TR 0Bt s 2n bR Ty g crum, 250
2. 722mhsmrcsﬂ3, T@I&H}Jsmmsm \mscﬁwb tsear4e(dd arde, washe tHYWCH), 7.80 (dd, J =

@ﬁ W bloe (98 AL g 508 Yakst, (4, &0 B, &P nEhYBe NMR (DMSO-

d6)f5m0@B023254TBd) bvylssékzom 3«qu o (1] aazml)l 1&239)/12)3 4@!(@@5 k dI2MEH2) 123.74

as a white so g{ §<()g 3% vi el g%_
(q, \hﬁft ef‘é*z)a\}ﬁﬁéﬁ’rl;?“ézé‘l Jaalhm32 2 146-8%45 ?r?u%/ 139 /lﬁ?ﬁ“ 123é6 LCMS:
MED 813 43U ndD C B FINCO,HL X6, 53R, 534.038, 357 N,99.39; ¥916.80PFound: C, 52.55; H,
291-293 0C_ 1H NVR (DMBGd 6) d 2.16-2.23 (m | H CHH),
343, Mol22 158, 1748 51 CH3, 2CHH), 2.79-2.92 (m 1H, CUH),
5.29 (dd, J = 5, 11 Hz, IH, NCH) 753(dd J=2 9

J =
2,6rDIONE

20. 84 23 53 30 58 2 650 9H06 125 70 126 91,
128. 07, 139. 30, 147F $ 159 89, 169. 35,
172.58. LOVS M = 306 ,@_DB' cCalcd for

C 4H12N33C : C, 55.00; H 3.96; N, 13.74; d, 11.60.

Found: CSté&hl: 24 mikiuredDf 2@ ming-4- maorﬁhqnz‘@b ;:ICIQEZ 9 g..165n84l) and CDI (2.4

o, 75 e RN NETI o A0 A1 QUIRECHLIN i Y VP RERY e
sus.@er;s’idnnwaﬂadbc(bh@tbépmpe@dmﬂcﬁ @Qn@y@rogén gﬂrmdyl (B-4a@n &5 mmol) and
A5 AP 07 ST S BT R Eg eR Tgr s
The srspms'@nmae codfdgkto mpom tempersatuse for | hpwrd The suspension was filtered and
wagﬁmﬁl@éé{{)rﬁnﬁé’ I neﬁg&l wald? (Sf 52%0% L4§he solWas ?ﬁ#&ﬁi ng:thanol (15mL)

am no- pi per i ne hy ogen c
ove@gnightaribk puspensiodavas Iﬁéter(etl. amd gasth)Wﬁirmleyhami:ﬂl ft mel@egWsl 2-amm0-N (2,6-

iR ARRANRS Sy Ee FufobermTal dn FRAMEION) 0B F96VITY! e
(DAISSb)E1 4 bt 1 GHER 2040 i . GHER 2L (. 16, 501 2.7

2, 8'§‘t?n 1@%@%%37%9( ﬁﬁwé%) B (&mﬂd 2"‘@?1‘?1}4 90,8k §81=2, 121z,

ui hazoli
1H3A§bl §.7 p(bpe 2HANHe); 256((13% bréd, dlzal Hyr), .50 ddl, |Jd= § BzAHYNH), 10.84 (s,

R AR (S 20 p K TR0 B P i 18580 @ ver =22
Hz)yi1m0.6@8330.664d, Joyp= 11 Hz), 152.16 (d, Jc.r = 12 Hz), 164.46 (d, Jc.r = 246 Hz), 167.80,
172.30, 172.94.
Step 2: A solution of 2-amino-N-(2,6-dioxo-piperidin-3-yl)-4-fluoro-benzamide
(0.9 g, 3.4 mmol) and trimethyl orthoformate (4 mL) and p-toluene sulfonic acid (110 mg) was
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315-317 0C, 1H NVR (DVBO-d 6) d 2.08-2.22 (m IH,

CHH), 2.62-2.79 (m 5H, CH3, 2CHH), 2.80- 2.91 (m 1H,
W@ERHHp/ 048728 (dd, J = 6, 11 Hz, IH NCH), 7.66 pctps2008/011124
heated t8 163C ink, mibrowave’ o foicd,5 mdingte? Tzthe hiixtive) wasadd&d aethanol (10

Lt thisturd Y Sikea 5518 il rhe siSlbision iy JfEfed B with

methaiol @cﬁgivéi—%?-ﬂ@oro-ll&&o&ﬂi quir&robn- 3-y1)4;§1'pé9i’ﬂ;ne325(5d169e as a white solid (650

e3P B R L5, g A gm0

CHECN/02% BZRO,FDUS\6hin G6.196); §g: 296,298 °G:7'H WMRIDMIE)-d15,2.13-2.19 (m, 1H,

CHED BE YT 2L SRBFH- 9 ROV PR 550 By IAMGIDNEAS B9 =39
HzPIRAR),p. 5)3$MEJ2 1 OHSNE, m)&ﬁt(dd ek, I91H§zl; UHeAanS 42 (s 1H, CH), 11.18
2-an no; 4 (tr| fiuoromneth % enzoi ¢ aci

G, thN%aﬁdNM#n -86) 012253088 Sftdy 12 3r€d &f@ét‘@% ,‘qu,,lpg,m (d, Jcr=
23 H%Pmﬂris 19652 @dﬂc%d= ﬁﬁﬁ&)y i430h| 049 6hed( L3 1'ILHz)11%mm| 65810 (d, Jor =

mterqr;jerature ture was stlrre roo

25% ’éﬁpé@% FE-Hv EEMY IMH ‘?Sﬁtwl fraked W&B%%‘H@e# 73;H,3.66; N,

15. §7 q;ighﬁkpcpgpgg,lfggr@;@ K, 65 f5.§.one hydrogen chloride (2.4 g,
mmol ), i mdazole (2.2 g, 32 nmml) and triphenyl

phosphlte (4.6 nL, 18 nmml) and heated to reflux for
22 Bayrs -3-(¥mtﬁﬁmmx@~4%@1mﬂ@&m®?£g -PHPEORIMINE-2,6-DIONE
The suspénston was ere washe wat er

50 nL), ethyl acetate nd) , sodi um hydrogen
carbonate (sat, 50 nL M@.&E&}Q O n) to give a
white solid, which was d ol |n Dl\/ISO(lO rrL) To
the solution, was added water gi ve

suspensi &iep ITHe mixieigeh %1361*?%\7&313%1"?@40@0?0% 0\,&% ggnol) and CDI (2.0
g, W hio BMBRe{oRitik Y20 rﬁL%Xsestl?reH‘@ﬂ rB@m %é?lllﬂe%turg-hﬁ" l%du@ \’l’%sthe

stirréd in water (50 niL) for 2hours

suspersien wifrsded ha@ln@m@@ﬁﬂ 6- chmf @nghlwe\ﬂa@ & 13 minol) and
socfu!lrh B?Jr@?en%gl%o%neﬂg,%tnnn(\f@taﬁé the nixtureQva¥ihbatLat 30 Y€ for 21 hours.

Th@ %@PCPSIOP |WfaI5 ersleskie rop tempegirkes & hpy. Fhe puspesision pyag filkeredand
was}@d Q\hfﬂ%té%(ﬂnﬂ'f‘éﬁdeetm hdefhtd (bO &)9 Th@ éo%tl)(ﬁa@ l4eldd infdRa&bum oven

ters Symmetr mL/ mn, 240
ovqughtgg Eve 2@113@@\1@2 f%lmend@ 3_ zgl)ﬁ,—xﬁetpglg)egzayalde Qﬁjl white solid (2.2 g,

69‘%&?18)73H%§4R% i %@1%65(% QHZC}_})][@) 2% ﬁﬁ(lé%'lh CHE), 2.18 (5, 3H,

CI@-|BI)49 -25553m, QHdCHU) 2. 7@ 2 &41(m4le CHH) N4 757(“80& M:I?')J6 3;6 (dd, J=2,8

Hz, H{Qﬁj‘%%'(‘ﬁ 8§rﬂIHH7Aa66(5§(s '114' N 74? 34Od6§4 ) H'A§)7|'§Z3)8 d,J=8

Hz2HH, azw) 3085, us,@usn ‘3C112MR3®M$Q da@ .05, 2. Hz $0.99,28.9901 11.26,

133513848, 12895 4 1 AGEsE s P8, (o felisiutigoe

159. 80, .24 sdl&@naﬁ;z-a_n@@N-(meidiomperiﬂmx-yi;em-nbethyldmnzamide
GRS BT kBt 070 B 0 me v
hesed(t3-150 MORQ: wic@*@vd pvdUbNI @Ik tis. SThd suRphRpowhiEi IRr @l dDH @ashed with
meP‘% ét(f(ﬁ) m}% vété;n(%ﬁ Mtfan%ﬂle?tlz%m @28 méqg(l %m)? ?’?H)%@)&F4 %gé . -quinazolin-
3- ﬂbmp@rdlrterz 6-diop8 & aml off-white sollid (%8@dnat85%om‘td)t éﬂﬁ@r A awreSymmetry Cis,
;Jgoi 9%- 1§0 By rlsfnla{;l;l(i’n tz%@(u)n%ufd?ﬁ‘d‘éﬁ%/o"& ?éfor 14min(§7.194); mp: 313-

piI per I one ogen
319%C; ﬁﬂmmkabm&bda)amlhym&)@enmeﬁmmm(m €Hy), 2:I69 2.74 (m, 2H,

2cfIh 2 382 295 o N&1, Brh U G6 NSRS 3 (20 OF d B 131, An), 7.53 (s, 11,

Ar), 8.03 (d, J =8 Hz, 1H, Ar), 8.33 (s, 1H, CH), 11.15 (s, 1H, NH); *C NMR (DMSO-d¢)  21.23,
22.51,30.91, 56.74, 118.95, 125.93, 126.74, 128.66, 145.27, 147.35, 147.59, 159.54, 169.88,
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The suspension was cooled to roomtenperature for 1

hour. The suspension was filtered and washed with
wae@vomirtrile (5 L) and water (2 X 20 nlL). TheCHUB1008/011124
17208 LEMS: Vel =i 272y eiidd @alell fdr 15, HYIN; 09 v@ NHNC, 6TI58; H, 4.87; N, 15.39.

lmL(_is‘ge st‘oglewg§é§r:lhg%r ed and washed wi th nethanol (15

N-(2, 6-
di oxo- pi perl di n- 3- yI) 4-f | uorobenzam de as an
o s S % kv X bAoA 20 SN SRk RIDINE.
25025é=+9= . CHH), 2.73- 2.85 (m 1H, CHH),
4.67-4.76 (m 1H, NCH),63§ ﬂt J =2, 9 H, IH,
Ar), 6.48 (dd, J = 2, 12 Ar) 6.76 (brs, 2H,
NH2), 7.58 (dd; J = 7, N Ar), 8.50 (d, J =8
Hz, I'H NH, 10. 84&3 4Nl;|); 13C NWR (DWVBO-d6) d

24.06, 30.91, 48.98'101.3b (d, JC.F = 23 Hz), 101.60

(d, JC. F swep??2 THaktinrddRixeie ofBEA6- 4([?1&0[)13‘62&: ic acnclgS G;E)ZS mmol) and

152,16 ( CF—12HZ)], 164,46 (d, JC )
imidezpled@ 2 g 73 mat)) in psetanitriledSR L), was a%qdmcwwhéﬁ"de (2.3 mL, 33 mmol) at

roof t@ﬂbé}QruN' (ﬁw %%@%smlﬁ&r dtdbdm é%naplaaanée SVeHRER: l‘vs %aﬁvmre was
and trineth ort hof or nat e @25]08 60

addsﬁé aﬁl%Pl@@W&ﬂ%ﬁ E&ydressd 0{1101@@(4@; %ﬁla%fn@&tl@ui%e

dnll t " R AL 3 meh61) B8 HERSd to Tk fISrZEHGuH;f o the
mn\%?s nad ed %ep?ﬁ%no‘?@vﬁo rrL)m ar)1d the m )?turg

mixtprer Waspddest water ({9 mbp-e $he sprRension andlese sl wthogpter (2 X 50

mLzrk‘fail ok 56 mlmtatﬂama{er {59 Bl M6 give 3-(2-methyl-7-nitro-4- oxo 4H-
Iuoro - 0X0- qU|nazoI|n § pi peri di ne- 2

inginds pipp Sooae pEHPIngvh ltve%cw)“éwd)ﬁ%m@ L. aters
Syn\%‘éﬁ"i &M IELY ¥ 160 8m, PWD/mid, @4%114—5_@/9@”0H3QN7‘6—4WH}P0245Q9 min (95.4
0/°70 CH3CN/ 0. 1% H3PO4, 2. 45 m n (96 }%
%)Q%NWWO‘FH@\N-‘( %)%@‘dl%)CPH‘DQZ i%n’-é {0, %Iﬁs\m &ilfygs, 3H, CHs),
2. 73 268?7 (& YﬁNéCI'f_ID}I) 25 (883'1'296 @H‘%Zn? @%mzoah% (QjUtB{ Aé £ (d,1=2

Hz };HjAr), 12.18 s, IH,NiI) fq;-ﬂ\IMR:§DM802ig) U0, 33.53,690.49, $4:85, 129.26, 121.58,

12%6‘?36‘ 317 3o 25m90 g1t o T MRl

Hz), 115.8%p 2:cA sdgeSion of 3 (Rimethyl 1®itg84- oacngsmm(aaplmﬁcylp:piperidine-

2 61dééﬂe7(5'%)(gd 13]'%1§1oé]and %@9 Iﬂ??}(ﬂj *3%7% i c%b he E%E}N%LP%EI DMF (60 mL)

wap gtedAmall 24T oidj bath ovamnightl e @BPension v fi f‘ytgred Hiru 3 pgbof quite and

oSN, P Bl RNt B yen e
suspenNionSyas filtgred Andrivashed with fvater gxfinto-ta gweﬁr(%ambn@thabﬂ@xo -4H-
qu1(12109n3!-y1)’]'$ﬁf)5ﬁ?15e)-2 @rdg)ng?g ar(c?ff Qnie solid i %n)ﬂly{%xeld) HPLC Waters

acetonit was stirred at roo erat ur
Symmetry Cx, fionr3s9 x T80 mive 1 sul<piom 24 bmn, Siddseradi®Edlin 5 min CH3CN/0 1%

HoBORTORBRPIETdflchfio Rl s Qe B 0T BOERLAY bk 720 v
hydrogen carbonate (1.
(DMIS@I-QG) 5 2198- 2t1h$e(mm]HI @Hé’) RebS (hedk Ed:)aR-584Q- 6(9@'015 bH 2«'_CHH) 2.75-2.86 (m,
h . N840 t r
1H @#t?—zi 5, M@d%ﬁgqsz?pgﬁgﬁgﬁfﬁgg té?\fgg% 53?9%%%56114 Ar), 6.68
(ddpd £12, vilizeYH, (450 16193 (snH, Byt cubﬁt(enmwzi@) &1)36, Thd3, 30.63, 55.97,
10§Pi "o Y“?ﬁﬂ%%b §§7bg,xlgts\g?,g§‘rzi gey 1"5)@@' zwt f7% 7 TCMS; MH = 287;
Anel Gescdforj HaNsOJ: i00l5§.24; 1, &, 93619%9yi7eF0i)n3d CLHSMGRH( DREM,d 9.40.
6) d 1.90-1.96 (m |H, CHH, 2.05-2.14 (m 1H, CHH),
2.18 (s, 3H, CH3), 2.49-2.55 (m 1H, CHH), 2.72-2.84

(m 586, C34D,6-DIOXO-PIFERTDIN-3-ML)RMETHN 128-GX0:3, 4 DEAYDRO-
8 QUINAZOLIN-7-YLMETHYL]-CARBAMIC ACID TERT-BUTYL ESTER
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Hz, IH Ar), 6.43 (br, 2H, NHH Ar), 6.51 (s, 1H, NHH),
7.43 (d, J =8 Hz, IH Ar), 8.38 (d, J =8 Hz, IH5NH),
waod8®842137 1H, NH); 13C NVR (DVBO- d6) d 21. 05, PREUSDNS/011124

30.99, 48.97, 111.2 115 74 11 8,4 128.09, 141.71,
149. 96, 168.54, 172 @ 'NI\/H: 262. Step 2:
A sol ution of b_ N_ﬁ
2-am no- N- (2, 6-di oxo- p| perldln 3 yI) 4-rnet hyl - benzarn
|de(10 or t hof or mat.e
m) and é»% J@ﬁestlga% f@wwe °£é."aeﬂt U“%J;e%aﬁ aﬁl&é’te&%ﬁf%e“lOSSg’
ssslﬁﬁinﬁf; ih abeammﬂér(wmg) Nae Addea rNB‘SQ9m9 reU$ 3851 mhbp. IThe mixture was
no

heam_)t Sg%{tlg?etﬁgdwm_a) %OEWF%E gﬁal or M\A%,{l;%] _ﬂ%t gﬁl%% wa g\(l)aporated and
the 3es{dle maﬁ Bigdolved Gix ethyli ke €t ESO0 ImLr)- The solution was washed with water (2 x 600
5 G B B & one, 25 ChA L 0L, (800,
the Lﬁowmaddéd tfﬂu/c}mrrréthyﬂétﬂeﬂ’(m)o RA0J. 8the@HRNY Waslfidatet ROD,°CForlis minutes.
Thelmtszg we /?cwqgemq} to afg 1%3Q§ oveirgngI g t erzt_(c?-él%fg? a713 tltze;l?]]ét 20~25°C,
whiéblowfaghlitrogén &2h 3.g8ids ﬁlﬁétte]dvlem@lﬂ‘b TheSudendid waslfitterddGid) a medium
porg-ai’di%q] ggg@ i‘@e’:: sqjﬁ’p"vaaAF\an:sheIg %@Na(%é-ccf?qlfsds l(g'(f';q::mllﬁ'__é s_f)@/re%lggt%'f%’gne/MTBE
(/NGB volh Ahd SV EMMAGh Hodal) overndeht ibgive2ZblomomdthyBl-nitkbbefdaic acid
me%wﬁes%g as %é%f g, ite Tglg (%ég,f% }Zggf 'lé%%ol%{mpsih%%ésthe&%f step without

furfﬁ@hﬁﬂlfﬁ:ét[onC14H13l\l3(13 + 0.1 H20 C, 61. 58 H 4 87; N,
15.39. F

un 5. .
3- (7- AM %@l% WE*WPJE “&"‘65802%@ 'Rﬁ‘@d]ﬁ N“% b?ﬁ’\?fﬂ afSréFéPTSI‘N ester (66.3
g, 1. 93nlﬁol§)|cﬁ]NEt lﬁttﬁﬂlnmode@rb@xﬁité (32672 gr2ad. 6lmenodf cesium carbonate (161.58

m no-4-ni.tr obe |
00 i 005 (o el B shiERE LD hestd to reflux
in AVE(D) °@dﬂﬂﬁthﬂﬁﬁt%ou€§\kllﬁrel stited RitBa E’dechagﬁ:al gtiere). Ehe niiR@ra was allowed to
temper at ur e. ure was r.e om
coql é%@?léf'meéaweﬁﬁ ot Yo addep it @0 ald S £3po o, and et
acefat G0N li;h)-LF) | 4pe Ithedhlbllﬁlre'z\zvis sgliillnﬁdl éorhy eingesn Tihg bmiberd&m(véhs Siltgred through a
8. mx azol e tr
PRSI (1o hR o ersseipinfd, s orabe BT by BT g oo
voldrie NThE Squedi li}bﬁ‘wm éﬂtl‘d&ted witisthglcdetate\(@k 50 f16§) Tie)combined organic
layalg)s e?eg\?/ﬁsgfd \\gﬁlzt)rgrllelé Qnggdm@%ggﬁlaa%@%tl% \&lﬁse@%%bred at the
sar@d tirfle By ﬂl%rddﬁltdﬂydmﬂ teﬂnlpérﬁﬁhre‘lwﬂ)(QmﬁHrmr Blﬁlﬁlﬂiutd’s’l The black mixture was
erld easanoff L.te solid (4.8
figed kol B304 ot CFlE ana s Ml Sotatiryet vt &
but])’éﬁbaﬂ%hylﬂmi’lliblnliﬁtliyl) 2ADrortenzolO4DmEhiRIEsVeDaslPbrbiz el (9650 §£96.7%
viepg he st et o e S g %*7%?5*6'( ifiggion )

2. 79- 2. 88tdpB: T sticitdtbrowm s3futiosl of 4- (Hl-'t'erﬁbutd@cﬂbon)lld'rhino-methyl)—2-
nitr%%%ic&c?éc%gr_n?@’glgqs%gm%?’glﬁg.q\w%oﬁgﬂédghaére: &h%%rgzeéé(’g(ﬁ L), was added
trlfﬁ.&r(ﬁ&tlc&&dl(% 8L 3455, %&og,ﬁand 1Imix8ire Wadstited atlrd@m 3nperature
ovei]\iﬁlghto %]aﬁ négicir]ﬁo%tgﬂ?gg 8&(3 was hcbd%g 90' tgg 50131170%; éln%;thel'mlx tire was stirred

for30(nﬁmn'&d; IShe organictlayer Wasepardtied, Qi aved Inagne3iuyr Jul fatepandieslaporated to
and. 2096

giva ~« eﬁt’ -b tOﬁygﬁg&n&laml?(g@e%)E?% (52) BR%EOI(.)@&I/ P%ng Stezr/ﬁigg%éoa% 0il (64.36 g,
88%reriale Y24d)0 Choprodicatmas osedimihg néxt sieh svnthomfmr purifivaton.

filtered _Sft_grb[é':l Aol )?tgre%ff4%%lrtl btu't:"dxycz:iar}l()jonylamino-methyl)-2-nitro—benzoic acid
methyl ester (64.36 g, 207.4 mmol), lithium hydroxide (5.96 g, 248.9 mmol) in methanol (500 mL))
and water (250 mL) was stirred with a mechanical stirrer at room temperature overnight. The

methanol was evaporated, and to the aqueous solution, was added 1 N HCI (300 mL) to form the
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washed with DVMF (30 nmL). To the filtrate, was added

water (150 nL) to give a suspension. The suspension
we®opiliter ed and washed with water (50 nlL) toP@i/us2008/011124
predpitate. aEthﬂ(Bﬂ} me} Wwyd added)xnd thelguxto@ xak stirred at 0 °C for 2 hours. No desired

2. 6:-dione as whi.t.e sol i
preaanﬂf% y ecinénjeé nﬂEL xtt\/%\fv%%evagig%ﬁ%ﬁo th&Téxture was a%gécgwa%er (500 mL).
Theldeduslaydr wh extractedvith ethyl abét@d (Hx 420 @b). 5T hen:oﬁnbme(h organic layers

PO4 4 08 9
el RO 5 T s e e
but()@lvg&@znq'ﬁlz)m1do-31ef2}ﬁ4)22ﬂ160{bh’nzzoid-ig1cﬁ‘s||a|)brovﬂ1 ﬁ?(j@ﬁ&-gﬁl)ﬂ% éﬂdlji-%., The
. -Z. . ) : - m .
pro?‘b“g M us:egé",( {Hi eygtep %ﬂm%&ﬁher %”rfg ‘FiPhrs, 2H, NH),
6.54 (d, Sﬂe S5: A hirxturk loif 4-£tent- buﬁxﬁﬁrb(odyiamﬂlo?metByle -nittoFhenzoic acid
0. H 3C,N
o) P by Wi 50 MRVBR S Bk 2 i

hydtdddn&ed wiﬂié Pdi2-shakbrloveinight 505 1&51 "ﬂlﬁgﬂeﬁﬁ midtdie, véas filte€VBirough a pad

of (IXH @e\a ancﬁﬁlb {@n %w:%%&%ﬁo&;t %\%H owrr_f) A @SV%H?SUT@“E&ther (300 mL)
ovemnigid. [TBe étﬂer&ltﬂy@@fﬂ’ﬂe&ﬂ% QIIVNQ-am‘iﬁQVQGtNEEWKyCAPb@(ﬂBrﬁmé—nﬁhthyl)-

ber}%gﬁ.?c%@sr?kmgg.ls 4& O Y%Mﬁ:«: 81 S t e p Rr%Alll\éltC ACII grl]n th]p next step without
furthempeirilfigatiod- ni t r o- ben20| c acid net hyI est er (108.5

555. 7 nmég%gé a(:%t 24 Iséll}r;'tllclneofg-ammo vétbrt\‘ga?b g‘qioqylal%%o methyl)-

(97.9 ture
bergeiotatid (24975 gpzmmhnca) 20[wYdlé @0 ghul 1l53onmb iin &cetonttola (300 mL), was

add&lf? ggeﬁ]&ﬁlgnfi%g@%hn& V,algge t ed l)c i(ggtacta %%t&r%%ag lélt?rrc%/éaa? room temgerature
ovarmghte d'ouhd tixweé,evas a@ded 36@1ﬁnairhl))erathnb -D6idime @S@@gfmisﬁlorlde (1530 g,

o 8 BN RSEE S A a RGP AL LS 5

andeth® enixt(r3 (ks hitated t6Inefluxifut Giairsndle hixttuedvasicodied ©Codro tenfgrature and

t dt t
o ST L o oY B S RO g5 o
chmhnatlograbh)o@llltg gnl, mlerhgm1/nwtltyﬂena c@bl&dﬁﬁ’:"/ﬁ)’ﬁ'@%b toglm/[éf(?-l,ﬁgirQXO -piperidin-
-yl%wgﬁ?f’%n gl cilA%fS(’lro gumaez%ﬁrg a‘&hrﬁ?tﬁflggaqéagﬁ% gég{l geét‘f’ﬁl%ﬁ gﬁer as a light
yeltawedid €2:1. 5/7eg)t66%fy1d1éptlﬁﬁél IWdBEEs §5lm@etvpC{sy51¢n) 38vd150 mm, 1 mL/min,
24(?:‘#:%; el é’l{[hc‘?ﬁ 2% %A’de (4, strgm?rlkeeﬁgl in, 5,97 mig (99.7%); mp, 240-

enzolc aci gst’er a
24:s>°fd I\mlvmmwmds)(%m@(brs%% GHlodh)the BOE golp).dl .40(s, 5 8GH from the

O oy B i S A b b e M R B R a6 Y3 €z, 21,
CHIaNHQi srost(ay,lJ =es|t1e Hz( 68, (:’11)97.3241929mmm| Ar, a;ndNIg@:Izt), BuRy, 1H, NH);
IR 135003 7 ok Tl 6 B M eabuRstuaes. 1254
126.6(%,?2(;.93 nﬂ;i S5k ?; J 13521 bLe0290189.50 JW.%LcmHe?(?gﬁgg Calcd For
CobfS deRaoafSag kool 2 s B R H Bomen [

cool to roomtenperature. To the m xture, was added
brlne (300 np

o) 25t bl e P Sl G G E38.
suspensi &EM MMO 12 %&' G'E’éﬁﬁu. ++ te. The

two | ayers were .separgted, and the organic | ayer was
evaporated to a | ess vol the aqueous | ayer was
extracted with ethyl 150 nmL). The

conbi ned organic | a{drs @ with brine ( 1 x

500 L), dried over nagne3| sulfate whi | e de-col ored

at the

Step 1: To a stirred brown solution of [3-(2,6-dioxo-piperidin-3-yl)-2-methyl-4-
0x0-3,4-dihydro-quinazolin-7-ylmethyl]-carbamic acid tert-butyl ester (14.7 g, 36.8 mmol) in
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sanme tinme by charcoal at roomtenperature with

stirring for 30 mnutes. The black m xture was
w0 pdovesBd t hr ough a pad of Celite, and the filPCHUS200%611124
meﬂMﬂcﬂQZ(ﬁlrﬂD) dnd n@;lth&di:néc(nld'ridet €00 i, W@dddddh’MlI—KEhlm ether (320 mL), and

the(ﬂnr(& 9 asdtxae& (é\%emfé% E?C %ﬁ%:eln Wgse ‘{3’%0&%}8‘?? ta\%ia tshe lﬁesme Waw%}hrred in ether
(100ext) fsit Emoum tThe lstxspénmameds fieredfto giaé B-gMramBioepth3l-2-Tethyl-4-oxo-4H-
br.own,.s

qunEaz(oE“l tyé)r [Elp%‘hjﬂ %Jg glroBg H{}Jrgﬁﬁnﬁglo%? W jghEyellow solid (13.2 g, 106% crude

yiefd)! The lb}emicowas md th thehdxy bteg sithsut ((BtheBplrificat®d3. 8 Mol )

L T oy 582 Rk iS5 ha Trtnv 4230 §Miiarolingdcaipgridine- 2.6

diof Kydw-ehlmﬁdie @ tO() rgh @ds dissohvad mh wetei(@ 0(GinlL).eTieselutibg vas washed with ethyl

at ... spdi car bonat 500 nlL s .ad to th
accit (35 B i 6 AR e SR erer TR s ol heifhy g methyl-d-oxo-
4HTdvéna26] ety 1§-plpesidine-2@sdi g d migadchl aHide @sl avfiwhira sol@ig D Bog, 86%

sl LB A SURPREAN S A5, L st g, Vet

05/88 ioﬂ130mohly/t (HCOHNHAS6.27 MO8, 7%) 1 mg, 843365 G; 'ISSMRCIDMISO-dg) § 2.17-

ield The duct t next ste i u
2.26 iy Y 2B A on e P AR D e T At BY S0 e 5=
11 ‘Hz( t}e raH mutueg%aa;rth? gﬁieaman); 7mat8m9| O, 2HnAi)r8)713@i>sz BHECINH;), 11.07
ester

G5 AR MR GOS0 D ARz 67, P37 e aohs 6T - EbBInfRs 38, 126.42,

12808 1(WatLrn4§ ?,éQSméB 1\&@%3 Sia9r2r5 efr2wit DCMS'MHWICAhaI Calcd For
stlrrer at roo ure over

Cisfh N gol-GHed a"‘bﬁ& ik Ffe%‘&ﬁaé'@éégs%l ldt“|5 ﬁ' 1%&% F&a&%& 46.68; H,

5. 15NVHd 32 80Q7ies) to formtheprecipitate. Ether (350 nl)
was added, and the m xture was stirred at 0 OC for 2

hours. No desired precipitation was forned. The

M Xtstyge SCN VIR TRVIC4-OX0 IR QUINA IO INVE ¥ 1 A PEPERIDINE-2,6-
wat er (5@IgNE . T1he aqueous layer was exiracted Wi th

ethyl acetate (5 x 120 nlL). ,The conbi ned organic

| ayers were separated, gmjgj/\%mr magnesi um sul f at e,

and concentrated to giveg 44(tertbutoxycarbonyl an no-

met hyl ) - 2-ni t r o- bens %«s as a brown oil (56.69 g,
N

92% vyi el d). The prodie used in the next step
W t hout further puriflication. Step 5: A m xture of

4-(tert- |3

A e e R
1mpiatdlad| 624 aml:mhm(asetaﬁtrgq (300 )weasdtyd avetyl w«a”rd@@ﬁ atle@4 mmol) at

t
rooi {e?npgraf) Al rT}%%F@?ee‘gXSt r o%%ﬁogﬁ begré)e&?dr&eq IFI?%}R tr])]lxture was
addqdl 3rangine-pipedine 2 p ahiere dpidiogengihlazida (3 @vdd rambl), lmrdacﬁe 8 g, 68
, : . : I

mlﬁ\(gggr{dﬁﬁ?ﬂeeﬁ%lg)%??hgié \(";Bce)p mﬂ‘%4 8&%‘)%@ néa'ted-u)1 ?efﬁg( lP&'rZZ%oHrrs.r Xo the
migueenivavadded wetet (6B utlox Fbasuspamgion wian Gltered img yashdskemittowater (2 X 100
m%ﬁé’tg}d gtzeéﬁel: Ej Lo m?. tsgdlﬁﬁi%ygr g n cgaflb/ the %%9)100 I)lf'ﬁ ad &Q&'rc(tloo mL) to

he ne
giveurwifileselid, ehich Stae ptirged ﬁt@MS@(ZO(mIg);ht §@ PGt Thexmpfure was polished filtered

an&’-wﬁ‘%.‘ %‘% iﬁ%\ﬁé’é E%)QH}B)Z)%%{ fif?rrzléé' @ Xt OFJT@% er('égo mﬁ?%ﬁbes%suspensxon
Themwpgnsion ves @!tgrnd and Wash¢d@0h whater (29480 adde‘dgl_w:b(%di -dimethyl-4-oxo-4H-
qu@tg%o:ﬁ?le}g&ﬁ) éuger?cﬁneniﬁ dioht 293 wHI®Lolid ﬁ?g gt §@£}g€id§t HPfc V\@éters Symmetry

roomt enper ature over e m Xt
Comdm e 5 Gmansil /i 349 i 25/75, GG ROages$ min (9.6 %); mp:

&4 d ) |
29§ 001 IR AR (B0 8 28 AT 118 CHIBBEN BHE iy 2,74 (m, 21,
2CHAHD) 3.66 (s, 3H, CH;), 2.76-2.91 (m, 1H, CHH), 5.27 (dd, ] =6, 11 Hz, 1H, NCH), 7.38 (1, ] = 8
Hz, 1H, Ar), 7.67 (d, ] = 7 Hz, 1H, Ar), 7.86 (dd, ] = 0.6, 8 Hz, 1H, Ar), 11.02 (s, 1H, NH); °C
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and the m xture was heated to reflux for 6 hours. The

m xture was cooled to roomtenperature and the brown
worRoovisB7was filtered. The filtrate was evaporeCEUSHNg011124
NMHI@MPOrdcS 8 61910 oI astso;:m 607156.6 hria0nas,028 ApNN26(0S] 134072, 134.94,

14%23{, egpgf E?@ZL/ 13?%2 72 0% I NS iR 554 R80cald ! ¢SH,N,0, + 0.2 H,0:

C, &.38; H, 33methml 544Feund: G, 62-2dt Hysls nNyuuaazol i n- 7-yl met hyl
]-carbam c acid tert-butyl ester as a light yellow
solid (24.57 g, 66%yield); HPLC, Waters Synmmetry 8,
5mMms.38. 9 38 HFUORD-ZMEYHYD,4-GX0-4HQ UIN AL CHB SV I) - BIRERIDINE-
IONESS/5 in 5 mn, kept 5 min, 597 mn
(99.799; np, 240- 242 0C, 1HNWR (DVSO-d 6) d 1.29

(brs, IH CHfromthe BgQ P), 1.40 (s, 8H, 8CH
fromthe BOC group), 1 9 (m 1H CHH),
N)l\l

2.56-2.91 (m 6H, 4.26 (d, J = 6 Hz, 2H,
CH2NH), 5.25 (dd, J Hz, IH CH), 7.35-7.99 (m
4H, Ar and NHCH2), 1E.02 (s, IH, NH); 13C NVR (DVBO-d

Ve g4, 193 5564 30 ol pmistfloiiinge acid B 16%mch ang
imidBIc3,6 ¢l Sni) id 6C:1IGyiIIGO i),  wal Addeiacety GMBridi(E7 #0123 mmol) at

rooirgtetélgeratigaeu r;lgw ntxlx(%%;oegwafgtlrr?_? at édo?g%mﬁel’aﬁé %v§m1é1 %Ib the mixture, was
add8d (3 Amiid-piphfidiney2, 6-didvE hirfitbgoh-cbNOd 3- 108 )| INAZRLI), NinBlaxdldf2.9 g, 43
mmgﬂ')P 5 : r%%g rpgmgte%gl;lt ml, 23 Jpmo N) %%Ig't:‘o reﬂgx fo§t2§ ’ﬁours il?g the
mixtdre( Qasﬁidded)wner[fﬁfb eﬁJ)dTl"h‘e ﬁlsgdn}leﬂwmeﬁltﬁyéd- ahd washed with water (2X 50

mLS,)e(e?l%y? %ce 58 m(ﬂ,?J PR _yva er Eké)én%)l t%?%élvlhlt% 65‘{)1? anof"h (V\?B Burlﬁed with
premr)umm(ml 20188 Qﬂﬂcm/HeKé) t6 200 amhlite solics Ehebobaike 201M iRQMSO (20
i\n e 0 tirre
i a8 hfet S8Re Ragp pRRfed,ld R MR, SR B0 miy e
suspersichtwas cedled 1o redrh &Imp(ei’aﬁﬁe nThe si:spensiionhwaar filterétremd washed with DMSO
“4 lgﬂ?%‘l nv§a{t8'32(¥\a F]E;?/F I glésreef- -ﬂllloragon)l(eghyjr- -olﬁoh4H %lfi?athliné-yl)—piperidine-2,6-
dioBe 94 e)wrmtepmhd . hbg,ZW%)deld)'ld-ﬂﬁﬂi |’V?gen Sylhtno’!ry Ge, 58n,8.9 x 150 mm, 1
oo S Syt R S e e o
(DRISO-dsh &anﬁam (b @H, QHH), 2.43-2.76 (m, 5H CHs, 2CHH), 2.79-2.92 (m, 1H, CHH),

53304 3RO e, THINGTR Tt o3 L BEiATS 8- DRF G i B Rl 1,

ArYli1 $.80(sy €H, NA); W MMR (DS ©dd)).5 2089, 3N61yB0.58, 366/, vesiagd, Jc.- = 19 Hz),

b lofer 8 B ot R bl e et A5 e v

2541z U599 059.62 & Yd.)= PHREN 6937 es'ﬁsﬁﬂdjmmnmog@ﬁhl Caled for

TGS RO DI SO SN T

m./ mn, 240 nm V\aters LC I\/bdule 1 05/95 CHSCI\VO 1%

( ggggoym&%

[i[QN] 420(q J—5Hz 2H ArCH2) 5.34
(dd J:6 11Hz I'H,  CH, hitdi gunder t he wat er

peak), 7.64-8.09 (m 3HQ .72 (brs, 3H, C NH3),
11.07 (s, 1H, NH); Qd 6) d 20.88, 22.97,
30.57, 41.69, 56.71] 9«)@1 125. 38, 126.42, 127.25,

141. 34, 145.36, 156. N159.83, 169.25, 172.57. LCMB
WMH = 301; Anal Calcd or C 5H17NA3C + 1.0 H20 and +
0.9 HA : 'I(GaMi&ed&m;ixtbteoSZ{bﬁ);inoP\B-clﬂldr.oliﬁxzo'@Iapid_’(Z23813 mmol) and

1m|J<:igzl’(|)li]ed( 1.1°8, 1 g‘?nn?osf) in ubetonitrile (30 mL), was added acetyl chloride (1.1 mL, 16 mmol) at

room temperature. The mixture was stirred at room temperature overnight. To the mixture, was
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5.15; N, 14.32; d, 17.05. 5.38

3-f 2. 8- DI METHYL- 4- OXO 4H QUI NAZOLI N- 3- YU- PI PER p
WO bBOR2167 DIONE To a stirred m xture of PCT/US2008/011124
ad@ddrannioe-Bipemdihg/2, beirmmihgdxagémbh(dside (233 £.2@ mmol),)imitadole (1.9 g, 28

imd l.e in 0 ril
oo L AR B SO ATL? By AR b 2By, To e
mikmwpwamddeéwat&'ﬂéo mIyt Whesumsnsh was fllered anrdowashed with water (2 X 50
r b xt.ure . .
IR B8NS DS S5y YA g
meﬂ&nulr(m x)lL) omndglzto [The §Bpéhsipn vGS ﬁlteredi )nch\mthed witthmithknol (30 mL) and

wa% éaﬁ)gur);tg ers R %r(%?hr?ngé‘i%l)“ RO épd‘guaft'a% ?'YE)%EAG%SHTG%QOW asa
white S@WhS@rﬁ%ﬁsﬂdd)i HPLED Wanreals Sgamhetny @, tSmpAPer 150 2nnX 11AD/min, 240

5/ S dE 08§t i3 ek e PG i BV (avgo-a0 8 216

2.28kint EHSCHHY) 2.5042. 69N m)aH, SHi, RCEId)] 17DMBO(rh, 20, CHA)as 3B6d, T =5, 11

napffoalk o TS T AR ADE P e b (I BT RIS TA Bl b e

(DMs)o dépa gb as za 7SU33(DSEIHS6 68.12718%, 1259 9RENSI00N 303, FI4ldoerai4, 156.14,
and wat er (2X50rTL totgive
159388, 26%2%}|1%§th1\45% 211953 0 A9Rh Galed for CiaHiaN;05Cl: C, 55.00; H, 3.96;
N, 33.yh)cIpi nev. Feimec 25071 H0BS6:a8, 13.5¢0¢Ct e1.60 1 d (3.2 g,
56% yield): HPLC Wat er s Sym“retry cis, 5nm 3.9 x 150
mm 1 nL/mn, 240 nm 25/75 CH3CN 0. 1% H3PO4, 5.85 mn
(99.6 % ; np: 296-298 0C, 1H NMR (DVMSO-d 6) d
2.12-2.24 (m |IH CHH), 2.51 (s, 3H, CH3), 2.48-2.74
(m 2H 2CHH), 2.66 (s, 3H CH3), 2.76-2.91 (m 1H,
CUH), 5.27 (dd, J=6,_11Hz IH, NCH), 7.38 (t, J =8
HZG 5'4?;' F@{? Blzo%v- dl\ﬂ:_‘f@h—é OXQr4H«QUJP‘Jé§@g7 8@6 §-9{%3-P%PERIDH~JE-
(DI\/BOdG)—*féT-—{Q—@l 20. 91, 23, 80, 30. 60 56.51, 120. 23,
123.59, 126.05, 134.72, 4194, 145. 25, 153. 82,

160. 71, 169.51, 172.62; OL 286; Anal Calcd for
C 5HI5NBOB + 0.2 H2 H 5.37; N, 14.54.
Found: C, 62.21; H, N 14.43. 5. 39

3- (8- FLUORO- 2- METHYI “i4- 5XO 4H QUMAZOLm 3- YL) - PI PERI DI N
E- 2,6-DIONE To a stifred mixture of
2- am no- 3rdd stitied rextasei of 2aeiinb-§-Brothohenzdie ammllpgamd mmol) and

in Cet 0 t
imlg TSRS 222ty i PTALS (17 OREs S50 sy SipridRsbgmL. 83 mmob
at foenpangedratnre. Tlh'hmlmmtwas amrﬁsat silomr tbmﬂer&thrercﬁemght To the mixture, was
ad%e%ggp engl% glrpgn 1X§-{2,§e eé'lygr en C%IlﬁflgF& \r/ﬁirgﬂgggig%%gz%le é0.7 g, 10
mrid) mdnhbhenylrphdamub €1.§ BLIS.§ i) mmﬂeatemdemm fphm,durs To the

mlgtgpeﬁogsl gd%eé,watgh(gmﬁigzt %he suse\%lsmn 4as, ? ﬁeret{j ando v(aégu rﬁ\:l;(h wq.tﬁr (2X50
ml9using nsdtae (A8 S0 L)t @Kierchteal(lﬁ) mh}sthgd/e\m-dslrbrmo-éfrne(th’?_yl A-B0-4H-

qumagdlm%t)o\%fnpgr‘lzf 1t1e]a£ g 0 V\ﬁ as ?51 1@‘ gdlld?&l?‘l Wgtl 70 )El%lép I-[H’QC:t@aters
Symngpaﬁai bwre, 3Pk OS¢ 618 121(11/&@1 Q&B@WH/E@H;QN/@H%GJ;&O% 9.47 min (99.6
o B8 RSOl £ DA A 4% g 2o
2.68dsistl, Gab)eL.76-202r(n) 1H,ICIRHS GSpedd U 615, MaBlzCIHQINGH) D4t @O 8 Hz, 1H,
Ar&"%{@?gﬂ/g“ UrL e NG, S RIS T P8 i1 HE &0t 698 Y80S e NvR
(DMSO0-d¢) 6 20.73, 23.85, 30.57, 56.76, 121.09, 121.82, 125.86, 127.47, 138.08, 144.23, 156.23,
159.97, 169.29, 172.58; LCMS: MH = 350, 352; Anal Calcd for C,4H;,N;0;Br: C, 48.02; H, 3.45;
N, 12.00; Br, 22.82. Found: C, 47.74; H, 3.23; N, 11.85; Br, 22.42.
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(4 mL) and water (20 nL) to give
3-(8-fluoro-2-nethyl -4-o0xo-4H qui nazol i n-3-yl ) -pi perid

W0 p@9/a4877 di one as a white solid (3.1 1 g, 67%gi/ebnps/o11124
HPL §:42 VA BB H YWD ROX V-2-MEBHYI Aidr0 XD-GHXQUESA AOLIN-3-YL)-
mL/ m n, PIPERIMDINGLSOICNICN 0. 1% H3PO4, 4.7 mn (99.7
% ; np: 305 OC (deconp); 1H,NWR (DVBO-d 6) d 2.16-2.23
(m IH CHH), 2.43-2.765@QwNSEO CH3, 2CHH), 2.79-2.92

(m 1H, CHH), 5.32 (gdd, J 11 Hz, IH, NCH),
7.46-7.53 (m 1H, 7.73 (m 1H Ar),
7.84-7.94 (m 1H, Ar mf\oes (s, 1H, NH); 13C NMR

(DMSO-d6) d 20. 80, 29“67 30.58, 56.71, 120.04 (d,

05 Py 1 legf bkl el dh 197300 o

imxdazolé (2.02529 .#Hmmo )i Hc@itril GG 0 BL) wlas alld@dracetyBelprjde (2.0 mL 28.7

o et g gk Qieky KRl Ehpyah. o

miNEgendlas addeds3zaBinp-pliperiding2;6-dpnelhyd@gen ehlorgled2.2 g51% D mmol), imidazole

2. (? %E%r% 4%8‘7:{? %’(r%"l:?eﬁY b‘hlogphg?(?ti ??F“éql(;?%/n% b’ n%%thHécF 18 reflux for 22 hours.

To meamxtuos Yag dded eleten £6di el Jeemid dor(c Q! uptil g1 ~imbhe sodwedt was removed in

vacuo ‘i{g é% ergslc(u%é\{vaﬁgddd%ﬁngf %6 {n'_]l_ﬂ 1??{%%?%& %fygsg%tr?%%dmwith ethyl
acetmr@@( 30 ol . T the agueonsilageryaas adtiéd soduineltydragemrarbonate (1.8 g) to pH =
7- 8t gn'}'ﬂﬁé r%xl'éurg w%¥ glfrpeldgag}ogm}gmhé}gtﬁm é%( %Hfé%’s% or ) deﬂ? éusgensmn was
ﬁltérAd wrgwe)3 (8 lmddtawel methyl-Doxp- 41281Umamh)n hﬁﬁpmprlcph@awdlone as an off-

RIS (4l T SR 3 i Yy

nms 205§ aE; G OAEHFFC bﬁbnima(ﬁﬂ 3\e)s pcl266-268 *BatlENMR(DMSO-ds) 6 2.10-

2. 231(2% @t% 2%2??7:25‘ 5\%{@ vvaEh}Q’t T e f ?frlrlriét %2% @S’J= 11

Hzl, Ny, Ailglidd, J FHe 8 $lus jé ), 0B 0wg d =f4 Mz, éH‘aAr)al'?‘iGS is hed, 8 Hz, 1H,

Agb 63 EloPER A B hy P 3 S BRBE OM0BHI 5289 o) Spispe a6 45

115.62-128.6t,dnone, 123.08, MBIl £15904] th3(0D, B60ghS, BBy i1 #.6D; L.CMS: MH = 288;

PL.C. ef.s. . .Symetr , 3.9 ) N, .-
Anl i SR G B DsgNe 116 ot s Shp H g 07:
13.290- 292 0C, 1HNMR (DMSO-d 6) d 2.16- 2.23 (m |H,

CHH), 2.59-2.69 (m 5H, CH3, 2CHH), 2.79-2.87 (m 1H,

CUH), 5.32 (dd, J =5, 11 Hz, IH NCH), 7.48 (t, J = 8

Hz, 5l43, Ac@R-METSBIB4IXOB TRELYVOROMETAVIL4H-QUHNAROLIN-3-YL)-

13C NVR (HIPERIDENEQ.62DIGSE 23. 75, 30.51, 56. 68,

121.87, 125.08, 126.91, 130.03, 134.69, 143.14,

156. 14, 159. 88, 169. 23, olwo LCVMS: IWH = 306, 308;

Anal Cal cd for Cl4H1 : ., 55.00; H, 3.96; N

13.74; d, 11.60. F.//“E 4.73; H, 3.96; N, 13.58;

a, 11. 03. 5.41 N

3- (8- BROVD 2- METHYLF4FOXO 4H OUI NAZOLm 3- YU- Pl PERr oi NE

- 2.6-DIONE To a stirred m xture of

2- ami no- 3['0@5‘?1%%9%8&%@%%4—31ﬁtgﬂgoror%etﬁ%'\?@%l geg&’m g, 9.8 mmol)

i m dazol e acet oni
andyarsidazd 08 ¢ &2 mmobrin agetanétrifed2Gmiy), wag addadrapéty] chioride gh83 mL, 12

mrﬁcﬁm%cﬁﬂ {é'}r@eramg 'me)%l%u‘?e w&ssn%ﬁ B 56 @ém\/%:% 8vegmght To the

nmper at ur over ni he m xture
mugu@rrwmdéﬁcbéﬁmmompezndmecﬁ @ﬁ@nﬁW@ge ahletide(li6e 9@anme), imidazole

(1 8 E, 7 ,ﬁmHHQL& trlphgﬂﬂm&ﬁte((g.l ?nLg 12 419110!) and heated to reflux for 22 hours. To

the mixture, was added water (60 mL). The suspension was filtered and washed with water (2 X 50

mL), ethyl acetate (2 X 50 mL), sodium hydrogen carbonate (sat, S0 mL) and water (50 mL) to give
3-(2-methyl-4-0x0-8-trifluoromethyl-4H-quinazolin-3-yl)-piperidine-2,6-dione as a white solid
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mol ) and triphenyl phosphite ( 1.5 nL, 5.6 nmol) and

heated to reflux for 22 hours. To the m xture, was
wa@owedsmat er (60 nmL). The suspension was filteperusauds/o11124
(0.3mg HeY yield) PEHICErWa(tas Rymthetr) L5, Hinn)8l9 at¥mamel m2/min5P40 nm, 35/65

CPQ?_:%:@_. LA %%rwg ogk: e %’Si”%"% 'HNMR (DMSO-dg) § 2.19-2.26 (m, 1H,
CH3hy1l. 59-pr7@@f1,|5d{ 0, 22 GHH), Qr88-263 (&, WHj CHAHRG134qd4,0 354 10 Hz, 1H, NCH),

7l Vs hin K0 28 S MITIEL B, A9, OIS0, 88 1

‘3c(19191R€(D$@so ap s 23%7 ﬁ@@s @6357 %I 8Nl\/ﬁl(4@l\/ﬁ@5d (&N f=274 Hz) 124 77 (q, Jer

= 3@@) §,2|5 9@.\%5) 74’213?6391‘1@% fﬁ]Hzil_]Mép.“_b% 75\, 1§f 66;0@9 2§, L72558 LCMS:

MHEL 3lzrla AdarbalNCfd} clsﬁlfNi,oglg +0J3 H2(8+|d21 CHIAN: A, 2. 3$ }@43 fodsl, 12.45; F,
(dd. J =1, 8 Hz IH, Ar),

161‘1 F@Vﬂ‘t& S?ﬂ PF'J|3|)52 &IS@NME kffﬁ?sOd 6) d 20.73, 23.85,
30.57, 56.76, 121.09, 121.82, 125.86, 127.47, 138.08,

144.23, 156.23, 159,97 169 29, 172.58; LOVS: NH =
350 5445 2 3(RMETHY LA QXQ-4H; QLN AZETIN-3-KL) PEPERIDINE-2.6-DIONE

3.45; N, 12.00; Br 8od:oHnd C4774 H 323
N, 11.85; Br, 22.42.§?%‘Z%
3- (8- HYDROXY- 2- MET 4 4 I NAZOLm 3- YLV
PEPERI DI NE- 2. 6-DIQONE To a stirred m xture of

2- ani no- SﬁmﬂdrA)m()h&ﬂ'ezﬁ'Eanﬂxlﬁi-ﬁrr(eﬂmy[l)egaoxc]a'&ldl(l.’zm’g)|14nmull)and CDI(l 9
4 mm in tonitr 30
o |0 R rekbilofo s AL prTRed atyoq Wisgraniry arS o, Tkt suspension

watb edee 8 alinepipdritinen2, &idithe hydisgeatchlorigel( 22t g, 116 @ithol), triethylamine (7.2
Vver m,xt ur e

ture s .add
ity SRR, 1 GRS S 2 4 BREDH SRR T B 1 [oregugor 16 hours
Tolke rihlemm IWas addet Ghared (75 ) dhd@tirréPat %dmhbexameb fior 2 ptnasyThe
hosphi t 1 e X . .
soBBRR g4 Gibied Sndviined het CalFECOJS aA8H Spisic] B e 2-amino-
N- @C@dlﬁfmﬁlpéﬂfam -Byl)-3- nﬂéfﬂyhbelhzarﬂ"héammersblm(i\ﬁl@ g &toigeld): N"H NMR

\Y} u re S . e
oifkEyE P2y qRlhesm SBA e R hi-20adra Ragg 256 om,
mgg{gzglzontms @quepmﬂflr)azyey ;svgﬁ Hﬂd&ﬂﬂg@di WR, RINeEB.50 (t, T = 8
HZS{II'IT‘?‘% G oan%{Z tgéfgt {044 I~ ’elt}g Agﬂk éggl on° ﬁ‘?ﬁé{ NH), 10.83
“’25"?‘39%“2%? met iyl 4 oxo 4 Ve 270l i n-3-

i o 2 6Nt RSl ol PR - ou g PP ettt
beiydaflidd)(0.9 rgPL&:mmM) aﬁfd&rlﬁyﬂfmﬁirmyfoﬁﬂnﬁg (4.5mL) ardl Brotuehdulfowic acid (250
I T R TR MR E
mI{)rhd !ithkedgb_'m mlgutgg ﬁnegsas;ﬁem_nor’g\bvhslﬁlﬂd&d aa&iEHbEhed 2v1t381;e2ha981 (20 mL),
a0 b s el g5t @B ko o Eivepyple S, T spld Py KL v
heatedid 80dd ,fonBO—rmiiute§ Fizthe bdthtioAl Yas Ad&bw4ter, (1 Intl,), dd)the mixture was
RFE HENEENT IRECH N LY IO N A
to @523~381-mefb534-690 4H&ﬁm¥h50hn1£91)52>.endﬂ€2 Gatlorie@B/B]lgMﬂqule solid (660 mg,
7247 0% LS Ms BEmEE Eoo B 10 molnL iy 2108, 3010
crﬁcmﬁ) 1 % ?ﬁ}:(?f’ 31 o;QZ )r?é gs T@;{If.)l,:nglp 290292 °cL5‘H§1;JtMC1§J§lD%S§CI§;6) '§L 2.11 2 19 (m, 1H,
CI-SH) %p@ ) A U%?P'@m 48 (br 7 6(t JE 8 Hz, 1H,
Ar), 7.73 (d, J = 8 Hz, 1H, Ar), 7.99 (d, J = 8 Hz, 1H, Ar), 8.38 (s, 1H, CH), 11.16 (s, 1H, NH); 1*C
NMR (DMSO-dg) 5 17.01, 22.53, 30.97, 56.22, 121.36, 123.79, 126.51, 126.86, 135.03, 135.47,
136.39, 145.96, 146.36, 159.97, 169.92, 172.52; LCMS: MH = 272; Anal Calcd for C,4H;5N;05: C,
61.99; H, 4.83; N, 15.49. Found: C, 61.70; H, 4.68; N, 15.40.

73




To a stirred m xture of

2-am no-3-(trifluoronethyl)benzoic acid (2.0 g, 9.8
worwbp4Aamd | m dazole (0.8 g, 12 mmol) in acet oPCT/DE1008/011124

(20 nL) was added acetyl chIorrde (0.83 nL, 12 mol)

A L

3- am no- bERAE v O e hydrogen chloride (1.6 g,
9.8 nmmol ), imdazole (#+1.5 g, 22 mmol) and tri phenyl
phosphite (3.1 ni, %2 mpl ), gnd, heated to reflux for
22 hours. To the m'>«Is ded water (60 nL). The
suspensi on was filtered an sped with water (2 X 50
m.), ethyl acetate (2 X 50 m), sodr um hydrogen
carbonate_ (sat, 50 nlL) and water
3- (2- et HPIASHngg eleur@rof ?1amar°o‘h%ndﬁgﬂth%rpecrarlﬁ a%'eﬁ g2 pmol) and
imiladI Q@I &30 ﬁmﬁ)lﬁmdbéié}ﬁtrﬂbs(Sﬂnml W& 2304d L6 horflle (i@%L 30 mmol) at
yi el d HPLC. \W\aters nmetry mm 3.9 x 150
roofn temPHrRfyre. LS "Hﬁ'iures‘s%éé"@em%wmrqemvwvgw TRl mixture, was

adde9$-aifto- plpBﬂiHmegﬁﬁ'dﬁg hg)&;oge]q'thBe (D)\@Qﬁdmﬁél) dmidazole (3.8 g, 56

mng)lhqldzrlé@nxlmhosﬂ)'rte ML B @@o%aeﬁ) hejlted t%reﬂfi fq_qZ’ZZ%pﬁls_D The
suspéAgion was@rkerdell andwash8d Wath adekbnite)(50 LY hd Waterd2X 8 L) to give a solid.
IH . A), 831 (d, J =8Hz, IH Ar), 11.09 (s, IH,
ThNF_q)hd Wwag tKpdRn emy@yge’l cgtpoga;te (soy 5%51L) 254 syvpter 9 %14) for 1 hour.
Thé&ﬂs éﬁ%ron 1;\213 ﬁggreﬂ ?ngdovkgszgd v:{lth?«réte}'@)x 5 (12145) 4rfd dtRlyl addtaté (30 mL) to give
3 (iﬂzrl"zehowzs%mtiwl 18%0-88; quwhzé-yliweeem Eémone%aﬂa white solid (5.7 g,
68%%1dML@W&&s S%m&rﬁd@%@@?& #5000, H0/in024b nm, 20/80
CI—@CNQ)ZI%ELPQ* 3 §6 gun (9.8 %) ngolézs,lfc éécgg)) %1612&41'{ (D'i?so de) 52.15-2.19
(m3rPi %}%TWEQ%%%F} e RUCAIANNs 35 Y33 R ERE DRYE; ?HGCI?) 5.22(dd, J
1: A mxture Of é am no- neth en20|§ acCl

= 5 21 ﬂIIngH‘P NEHNBOY (b ADIT {51501 H, A0 G EL 1 1 NMR (DMSO-d4)
21 ?5923 | §4 63,85 §?555'69)56"@85 16404 163 215 9PTYs B6NQE ab UsS 24, 154.83,

hour's. he sus enS|on was added

15B7antbh6l.pi7péti ldiMe-MHG= %ﬁ%ﬁealrfyiéndcfge%elth&sr He5§.00; B, §.17; N, 12.68.
ioRl ne (7.2 nL, 66 Mol ) and acetic
FoElnAd Wgs ﬁ%()%?ﬁm and the m xture was heated to
refI ux for 16 hours. To the m xture, was added water
(75 5de @ EHICHEDRY-2. rmmﬁ)%ﬁﬁ@dbﬂ%%adlgl:ﬂﬁYL}

The suspPIPERIDINE-2/6-DIGNED and washed W
nm.) and etny acetate AU m_) to gi ve 2-am no-

N- (2, 6-di oxo- pi perl 3-net hyl - benzam de as a
white solid (1.9 g, . 1H NV\R (DVMSO-d 6) d
1.92-1.99 (m IH, CH E)%ifosH CH3), 2.04-2.14
(m 1H CHH), 2519’56N 2.73-2.85 (m

1H, CHH), 4.69-4.78 (m 1H, NCH), 6 22 (brs, 2H, NH2),
6.50 (t, T astigrefimixtie,of 2yajninos3, iﬁrcbwrohénzmc&ch&@ 0 g;124 mmol) and

lm@rﬁ%dl?\ﬁ_ll)f'g féq'g%d]) in a§et£{ﬂtn’\ij‘_$é0 d %g%l Ag?réo% (g% ’mk, 28 mmol) at

rocan tempedtus® | Tjteumntum‘ was stirred at room temperature overnight. To the mixture, was
adcfeg%nﬂnﬂgo gkp%{?drﬁe ?|6 g@l#lﬁ)r%%e?rﬁ rl:i)le ﬁ %16*f g:mn%{ﬁé Eﬁi&g&ﬂf@ g, 52
mraqi plangd- ttlmeu}elmé'omhit@ (ﬁrﬁ wlLazf rdm(DDEa@d hegedito reflor fari2thoids e The

su{%&% Masmreﬁ qRd @gshte&) vvﬁtﬁ%e%itﬁ%@% @9 L{’["ﬁer (E—?r I{O:hﬁL)z 6nd ethyl acetate

ture, was added wat er Irre
3kl tosve 3Tl6e- -dicld prorsingthy knbrgx - 4Hﬂemed>llaﬂdylm19hedjnw,6rdrone asa

| t
whﬂ@tsrhﬁng &5% ﬁ‘g)ﬁrrd%""gbgg] ?Vggrsq%')mngtg& ! *BﬁlnNﬁg‘i 135 ﬁ@ 49nL/min, 240
nnwé@q’60 CH,CN/0.1% H;PO,, 4.78 min (100 %); mp: 238-240 °C; 'H NMR (DMSO-dq)  2.15-
2.22 (m, 1H, CHH), 2.55-2.69 (m, SH, CHs, 2CHH), 2.78-2.91 (m, 1H, CHH), 5.33 (dd, ] = 6, 11
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heated at 80 OC for 30 m nutes. To the solution, was

added water ( 1 nL), and the m xture was allowed to
W@ omb/04217T oom t enper at ure. The suspensi on was PCT/Us20681011124
Hzalld NG 266 \d, U b= 22, diH, A3)) 8115 {d, e 0y éH, Ar), 11.09 (s, 1H, NH), 3C NMR

(DMgﬁ gg&g\é ,Izgﬁgxo ¥ p@ggg%g% (23(1;13 1\/;8)51'09@%;;, 81433)% 242549156 80,

1599°L, ©59. YA t167.53; mtm L), 37Mnal TRl SQHNNO,LL,: C, 49.43; H, 3.26;

n. Fhefisl2oor i o 701@&?%?@%%5@0?493 T 2112 10

(m IH CHH) 2.56 (s, 3H, CH3), 2.62-2.93 (m 3H,

Ar)547 3 EMA'EHS(br 1H [G] 20LIN- 381 PR ERIDINE.
IH Ar), 3@@&@5 | H, CH) '11.16 (s, 1H, NH): 13C NMR
(DMBO-d6) d 17.01, 3, 30.97, 56.22, 121.36,

123.79, 126.51, 126486, 3500 H35. 47, 136. 39,

145.96, 146.36, 159.97\ ¥69" g 52; LCMB: MH =

272; Anal Calcd for G 4H] 61.99; H 4.83; N,

15.49. Found: C, 61.70; H, 24.68; N, 15 40. 5. 45

3-(6J- D X0 Y

Pl PERI DI b%é@%dé’%ﬁgﬁg ag‘“‘gtxﬁ T W&J %szg i) and imidazole

(2 @-28mmal) th, BSetdnifrde fﬁ@xy]b)ewzmc#deémetyl Qlﬂgr@de_gz 1 2L, 28 whholpataoom
terﬁveg}aglgégié% Iéi%g% ﬁ'as %xlgreggp oz?lléé}%(?e&gﬁ{lrg ggér{#%%ﬁe)'&gﬁe lglg%ur{]e, was added 3-

aminerppsriding1266- d@tnehyﬂrogeu celondes(4g 2¥ mewl)aimidagoln(3.7 g, 54 mmol) and

tri@?@ﬁﬁ@s&aﬂ&e g qugf 7?15'&1%1_) gr?d ﬁegféﬁ % SR for 2%?§ur9dﬂ%dsxspfnsmn was

no- pi1 p Ione nydrogen chloride (
filtelsd ambwashed witld aetingrile33@mg), V@@erml 30 nalp)dlartdreitipth eeydte (30 mL) to give

S RIS S TR SR 58S i

79%cyixtldniHALI: @vqta@smmemawmnea Q2150 B8, hmem, 2i0wen, §0/70

cipebife oSS0 R ) ot e PRI BBty g 21722

(mTHE c&mpe.ﬁmzm (wo6HS CH, OFBCHHY 5\&&$arecu =\§i, 1 hHwalkE NG, K55-7.60 (m,

3R Yool S T £ § s Af gClsrEonm. pits ) § 735 10 A0,

110618, GHEHR & NMRE@MSO-al )T It 15, 3060,3005, 56.43, 1 B4 123.86, 126.25,

i el . _HPLC: r try , .9 X 0
1)o7 B S, 19800, o 2h Bk 5 20 S0 Sy, Seot b 7 s: Lms:
MK 2328, A4a} ChIpd fo3 25:H) BV;0d e 0on|)Q: Cl 66 DIV, (4DMBS: t1600. Bound: C, 66.78; H,
4@#1-2 19 (m IH CHH), 2.56-2.88 (m 6H, CH3, CH2,

: 29385 (s, 3H, CH3), 3.90 (s, 3H CH3), 5.22 (dd,
J _5 11 Hz, |H, NCH), 7.09 (s, 1H, Ar), 7.35 (s, 1H,
0. 99 1H, NH): 13C NMR (DVBQd 6) d 21.12,
ffj" e“—@%s 63, 55.97, 56.38, 104.98, 107.31,
113 27, 543.09NEd Baiibitiod ASsaz4n PMBIC 83, 159. 76,

(1;(132 H?% N3 rlpl%drrdl é%)cggnonppucéeaic/e%k ﬁéﬂ\?é) g%n gxgﬁix aonocs are obtained by

Ficoll H3Baqukel(PHarfifxia, Riscdtawaly( NJIUSK) density centrifugation. Cells are cultured in
M%{l%@(@e@%s%&ﬁggﬁ%p,%g m)%# ?ntecl\l\:vﬁh L\%‘iﬁuman
serdmdGemini BidGprdiwi, Woohand,@A; USA)2 1M D-ghiutanzifie, OO IUYmBgdlicillin, and
AL ARTaeb "ot o e (e T

t enrper at WBMC The 107 c¢lis)race MﬁSd ﬁthGEW@ma@-boﬁdh@Cbstar tissue culture plates
(Cor(railrrg Wt I.%.E) lg\{r%lpclat%h%ells are stlmulgrt]ec)l( &/H{. LPS V@om Salmonella abortus equi,

Sigma cat.no. L-1887, St.Louis, MO, USA) at 1 ng/ml final in the absence or presence of

compounds. Compounds provided herein are dissolved in DMSO (Sigma) and further dilutions are

done in culture medium immediately before use. The final DMSO concentration in all assays can be
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added 3-am no- pi peri di ne-2, 6-di one hydrogen chl oride

(3.9 9, 24 mol), imdazole (3.5 g, 52 mmol) and
wao eooplae1yt phosphite (6.8 nmL, 26 mmol) and heak@HU$2908/011124
abaque® R80%. Compaihdk aneraddedTib eelsudpentsdifan LRE stifhiilatiar. eCellaaa then

ch@Zed:t?)hYg E OauCSet 99&6%'6 nf)cfdg,ommz\peemwggn?sraré %er%( co?iectg&)diluted with

ace
culBird ﬁecﬁuldlaﬁlh hs@li)&d Zorl‘ilmmwlevedfs BOXPEK - (@uddpad,ddston MW, JJSAD.PICses are
i 0

cal%l!gg%ys?ngzqﬁ%(l;l%le'\loxg?e%%gloagf ﬁh%ctl$%} %%elggsp%ﬁ%#?@g@alglgfgﬁ t?Pnt]o 100% and
botloniio/ 0%, 1l low @ varableddéfeQGEapBRNY Iish%03te2R0C4, 4. 78 min

(100 %; np: 238-240 0C, 1H NWR (DMBO-d6) d 2.15- 2.22

(m IH CHH, 2.55-2.69 (m 5H, CH3, 2CHH), 2.78-2.91

( m 1H GH48)2 15-Band MIP-34 P’-T-otﬁlctil»ii T déls NCH), 7.96

8. 15 , J =2 Hz, | H .
12 09 ( (s PEMe aﬁqﬁfp'etféef Mbﬁem%@’ﬁss E5cpisipgslk 16/7EC in 10 mi
comfleteed hftn @?Z’Mlllzzo Sippleartnidd with30%Shkat-iddlivated felad Bovdie serum, 2 mM
142. 25, 156 9.07, 169.12, 172.53;

LCMVB: WH = Cy
L-glutgming 4100 Pl o g0 el roptereises) per € cmygssygculiyre dish, in
37‘% 36, C&é int@babor; foxqo»602rgrn§és TR is finseft Yith nedibm & rdmdve all non-

adf@rqqrt RBVIGY 1T epllem@mvﬁgmz&g@vwlmwmg the Yo gy ipggmtigody

(Pl‘)al'rmll;r erg afd B&%d?@yﬁalfltnlx&d’r@ gbr m/éﬂ/ lllrxq 0®fion-adherent PBMC: 0.3 ml Sheep
3amn02 aphtholic acid (5.4 g, 29 mmol) and

antj- mOGEZIeGé’ef@ I, nl20tiARII6) 15 14 aa@&ma; t a@tl@ﬁnﬂ_ﬁ mpai-CD19
beat%gq)eg afﬁ?iﬁh@g%&%& E?eagé,%n& 55]’111 z}n%gcm%dsat’rhre Q1Y and bead/antibody

enpera rred a
mnitemnefoadtw@d@vatdmdgmao GDonihhteS M 4RC U PearifiadcBcedld dederBoved from beads

R Ly e R OLH A s o
pgoz p Elr t €Tigsde aullai};c 9e62\7e1gfm1b))ttaﬂ ?lakﬁé afeeﬂ;tﬁ(g vvﬂv\tgféli;]mﬁmfhtrltlbody OKT3
o SRR By O R 3 BB s i
corﬁ?letze:aﬁr;?tit(lﬁ ﬂ)(l’ﬂl?)v&;(e’:)l(jusg bablfere T cells are atr:l]c;edo IClolr’]npoundls )are diluted tod 20 times of
fingldh 3 T PBE HoacAr AT BeGof P LB uiony Bt aypE 19jiM o abou

0.006840IMV\AL HY BMSYoR®I comaliBds Iﬁmidedile&nxls HBOtedm50 In complete for the first

20%ﬂutwﬂ of %M@ % ({O é&%&% fﬁl 11@@2&1 %toé); g)l\géq7&%m%md is added

at 101 per200GHiditure t& @ive a Bital DN SO ldondeiidatiobiR0. 1 @HH)u,ltuﬁs 219 incubated at
dd, J =5, 11 Hz, IH, NCH%, 7.55-7.60 (m })‘3

37‘%3 (Y2328 §or(2rﬁ daygy ang\lsgperrgtag a(l%]yzeé for Ik~ 2|_E1d l\fﬂﬂ 3()505) LISA (R&D

Syéerﬂré @L %Qné MIP %EI le\/%rs)are &rr?éldea to %gam&iﬂt gromlceQQn (}§ Erés!ﬁ'lce of an

amgpgtg ogg cor![mgmg grovgg‘g@ hggm ql;_i'ﬁanp calggl‘;xtec} psing pan- lggar regressmn sigmoidal

dogc%gsp%gse %(%lgtraﬁg’ing &%C?/ogzt@’mé-é“ozan%%ttﬁgb @éa%&gngzarlable slope (GraphPad

PrigngBPBN3CB + 0.1 H2O! C, 66.91; H, 4.74; N, 13.00.
Found: C, 66.78; H 4.76; N, 12.95. 5.48 ASSAYS 5.48.1

TNFa I nhibition Assay in PMBC Peripheral bl ood

mononuc! €48 %&J&&&Eé!‘@mw normal donors are

obt ai ned dy; 1fieSRhhalWPaAOTE-S Emmr@obtfhéﬁﬁérﬁ%beu{é@he Sammlung
USA: density centrifugation. s are cultured in

vorRVkrogrgamsqn und ZeHHwEndgmkid (Bf@'ﬁﬁ‘b‘”q'él%ﬁﬂa"YNYThwﬂ)lme KG-1is
ob@HRR HERRAL RReMbah TypOtumBE BYIRAon (Manassas, VA, USA). Cell proliferation as

indicated by *H-thymidine incorporation is measured in all cell lines as follows.

Cells are plated in 96-well plates at 6000 cells per well in media. The cells are pre-
treated with compounds at about 100, 10, 1, 0.1, 0.01, 0.001, 0.0001 and 0 uM in a final
concentration of about 0.25 % DMSO in triplicate at 37°C in a humidified incubator at 5§ % CO, for
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serum (Gem ni Bi o-products, Wodland, CA, USA), 2 nM

L-glutam ne, 100 Um penicillin, and 100 ng/ mn
wareoepsamycin (Life Technol ogies). PBMC (2 x 1PGI/ustob&)11124
72 boues. pDi&t reidracri Q- 3Hethj'mfdirmt(Abxatshmt) iCd®h addetlits each well, and cells are

ine PSR 2 G TR eepbiRs B2 hERerir £ty 106 o e harvested
ont&lﬁl’f&lt&ﬂFJ@ Bt pldte S@ érkinFElmleDWising a bVEN hddwd)er Gll'onited)g{nEﬁthe plates are

i e e Mot o (Rackogd i s QneD B eyt are analyzed i

Topugi X T APatkirdy. LB wdillisdoufes forlofe iAE. lmroami ihibion of cell

pro ?A{;lg)rﬂntlslr% gﬁa%tbe Ia ?r?gelfggglggyg)ﬁ%aéﬁ aﬂga Y 1215g ?5‘% DMSO control (0 %
inh(Eﬁl_[&ﬁ@UBﬁﬁ campound de@sttDin@atH 11 link tithreb edparate éxBalments Fmal ICsos are

cal%ﬁa{t%{agtg: q%géln%&ées%{gﬁ&tig%g@ Hgs(%ggsﬁpggsg: %rnft%agwrzlg the top to 100 % and
botfoit] lo@Ck Sllowlig vatigle Wopd) (GrapliRad ®ris @B 0R). and assayed for

TNFa | evel s by ELI SA (Endogen, Boston, MA, USA).

| C50Sare cal cul ated using non-1Ilinear regression,

si gnoi dals, wmm@@?mﬂmﬁeﬂaﬁd BhAiuAgblbhe top to 100%
and bott 00/

[ ow e slo hPa .
B s v s Byl et d ik BN B oA A ARRgng provided
her&iglfbrS1 HBNthearsemdRpdatigdl O(Iﬂ/nﬂdflE;Bcﬁ(M&DTEWUsi) oy 3|Oymnutes. Cell lysates

pl aci X 108 PBMC jn m _conpl ete nmedi um (RPM
are pERg eg 8@‘%?‘ ‘n‘ft"é‘ﬂ‘%ﬁef‘ll?‘“’fﬁfg/?)” Hi 5O feRepIqri ARG SEPA "éé‘g‘lmmed‘ate‘y by
SDRPAGE: Iafiiundblot afd\prbbel Mt}ammﬁxosﬁcﬂmkﬂdsmmanrm 08), phospho-Gab1

v @8 P e peigand TR Kbt op S Sona ol TR LSS ppscQuant

sofeiasd NiSedulan D8 daritic)h nmedi umto renove all non adherent
PBMC. T cells are purified by negative sel ection using
the foll ow ng anti body (Pharm ngen) and Dynabead
(Dynal) 514815U IGIf Oy cleARdlysisl X 108 non adher ent PBMC:

. anti-nou G beads, m anti

15 m anQ%eﬁ g,ea‘igaﬁﬁ b rdﬂe%“m‘ﬁt §°ﬂ‘i“l’%‘ﬂ‘f’|l’“ﬁi‘ﬂi}%s5‘ere‘“
ovdrgights ,Prcﬂmcﬁign Fdddlc&l thmlhﬁ.f&lr lﬁélﬁﬁ}&ghi pd@ﬁ)}ﬁdsd us&lb gcbd yafeTHST PLUS (Becton

.anti - CD14 beads e C S an ad/ ant.i.bo
DA R BT RTE B Oplor eSS IR lyed by
FABSChlibue flow co@heter asigg MeGPVET sbftvadie (Brama Dickimgny Dynal

magnet. Typical yield is about 50% T cells, 87-95%

CD3+ by flow cytonmetry. Tissue culture 96-well

fl at - bot tsomeplmmt ed with anti-CD3 anti body

OKT3 at bat e
oo o el cirts WM o e AiRlnt S aichmbOtaRovided Herein at
variod8ilne ppeintspthien Washa @ with /awmdxin-Y wath iefed (BD Bldsellehcs:s)a IG21ls are incubated

.added. ounds are. di
wild g e P EeY S ane Pt s B BigtERatyor I minhfes *samples
are@aslgediusiag flowsyametrabout 10 mM to about 0. 00064 MM A

10 mM st ock of compounds provided herein is diluted

1:50 in conmplete for the first 20x dilution of 200 nM

in 2 % DsE®.7aldiciferasalAbsaydi | uted 1:5 into 2 % DVSO.

Conpound dded at 10 i ure, .to give '

2T el DlaR s e R Ut 08 9 AR ATTEE (Sigagtnd)er 1 x 10

cellsREUB Al ERofettamiife,2000 ﬁm@@gﬁpfea&ngadé@ddﬁmg t&Adnufacturer’s instructions.
supernatants anal yzed for IL-2 and MP-3 a by ELISA

Sixheurs pasrdrapsfggtion; qells arg frgatgq pith DML g an ampauntfiapgmpownd provided

herbif. 1A6iferd¥ Wétlvith iOMALERE udin lubitere BEBMufeOdnd3ibsAaR Ponmefa) and
a conpound provided herein, and EC50Scal cul at ed usi ng

mepsyFeRd) qswgaﬂum@@m@fggﬂmer Designsi- dal

5.48.8 Anti-Proliferation Assay
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dose-response, constraining the top to 100 % and
bottomto 0 % allow ng variable slope (GaphPad Prism

WO 20008)2176. 48. 3 Cell Proliferation Assay Cell|l PECTES2008/011124
Namal wa, DdMTZTlw cetiare lsBedéd @ros-vadil iiata edth 50diwdlhe 10%FBS RPMI (w/

u e Sa an s n_und,Zel | kul turen
GRS (1P RETSEPUE 3 o ea et R OF e R e ka1 o
obt ai ned Cotopertdl bancémnetli Calo 2DY 3200cull¢/wielk pQotiveaohirdririnotecan
( Manassa®ancvéitic tioRer ceCeBXPQ130l200cilstvelirposisive ¢valirolbgeeditabine
by 3H t hyrasditerantencelt: [POB dR0@ells/seliypastiveacbnirol datdtaxeb| |
| i nes as Bredst caner c€lk MBANB-2p1 2409delishwel5 pausitivie cphtatl @aclitaxel
at 6000 cells per well in nmedia. The cells are

pr et r eat gyt tIiﬂe eORRAMACEe SdriaBP BlkitedlO6m 050001Lum~20dm (or
01, O. 001 0.0001 and O MM in a final concentration
0,080kt Wit 50 BENENES! PH 04 pasler! dauthe plates W@PFIPPt%WIth relative positive

corg#?r%{c rl?q%w?ggll-ﬁlhﬁﬁba%g 3 3%?{,‘%‘% Ihgu[ tswen added to

each wel [Daya n(The edshlss ae éethtﬁdlhyaleelaf iterg3lo metttod 3T p,tln{wall of CellTiter

Glohli%g]ge% gtge{i éca ?&esaﬁﬁ? Ec?l% éed(;o ljoc?"ﬁ hgtl’}(r)oqm aetmé)era?ure and then

anafy2ed ki the E[Iopﬂb)mtutsadag TEhed€lylof bah ¢ersp@md @s'l'typrbzﬂly)b,asﬁmﬂ the result of

tWthe (& ates age al l.owed to dry overnight. Mcroscint 20
0((5 5’@}“‘2‘? Y RIPREFTY i s added, and pl ates are

anal yzed i n TopCount NXT (Packar d). Each well is

counted for one mnute. Percent inhibition of cell

proliferation is cal cul ated by averagi ng all

tri pl@caﬂ@ﬁ«‘@m{m‘m‘mm zing to the DMSO control (0 %

i nhibitiaq ound test.ed Qe L. |jne
-t b co W AF SrTBAMAR: iR FPRET KRlinkd Mg
procedueds|satsezotialbyi sirgilarao tHosen@aﬂlheégT%sﬁbroMS i a}}mﬁ dal
ggtsteo:netsgl%g%e ed %{))rFlS(gurn é {1]1{3 gfg?dtab m(; 9. n‘iIE?r%l E)%g[-quinazoliné-yl)-
pipBridigey 6311@12) 3- (257-4&1e4hyll-|4mxn{4bi mquomrahybfplmdme -2,6-dione; 3-(2,8-

dlmewq oxo h (I]\llﬁr%o \{\Illa% &S qic'erl%r % ? gﬁeeg (o, tﬂ&@ﬁ@(& 2 Eeﬁgl -4-0x0-4H-

tof ou rOVI ereln
qumazohuBagtl)epipmdme -2,0-didhe 3- (d'f-ﬂdﬁp@2(nR&Dl Mbéhﬁsqulria@oluel}yl) -piperidine-

2, 6%1&% 27 clggrl m¥§1aff %ﬁ?&l‘é q@ gpoq{n%qyl?gigﬁ 1}1415% dxone 3- g -bromo-2-

I uhopr ecr pi
methym%ﬁbm{flﬁl-quirtayolﬁl%yl?ﬁmndhmmmeoﬁ$8-hroel0p?t mbéldl-WOK¢>r4H-

oo TR LS 59 B SEESE Gl 1
piperidiae- 816€dicm68502 -ingthyk4- omBm@ﬂdmg%@dﬂ-qlezbkllmBﬁI) plperldme-2 6-
o5 PO Bl S FEL eI B.A980R b
yInpatigil]-aheide; egclepmpaneearbixyhic a01d3i3e(@166kilovm -pipetidite3-g)&-methyl-4-oxo-3,4-
dlh%%é&‘{%gllﬁkﬁﬁ%ikﬁglgﬁ ]pa%f:lgcg EZgﬁQhH)% &%n%—ﬁ-@T(g%legl‘o%pendm -3-yl)-2-
mephyb# ©3013,4- dibﬂdr@wungOi;tl-ér}fhmctgyl]-e@ltdlmdar1d3fihé+dycz<@d>lil!¢yldm 3-yh)-2-

meF ect%glr)] g ucilk):;ciﬁ(g gﬁ@ﬂogﬂﬁéﬁ%etﬁ%lﬁﬁgg@gf 1 l('4-ct?181fotcéej\@{ﬁ) -3-[3-(2,6-
dioap-@iperidiat3ey))-dintethyDHB®o Gr4-dihy drerguinazodin- 6aylm9tﬂmlduuma, 1-[3-(2,6-dioxo-
pipgfia)l}‘hdﬁg}%{h%-@-OQBS,4-dihydro-quinazolin-6-ylmethyl]-3-m-tolyl-urea; 1-[3-(2,6-dioxo-
piperidin-3-yl)-2-methyl-4-oxo0-3,4-dihydro-quinazolin-6-ylmethyl]-3-(4-trifluoromethoxy-phenyl)-
urea; N-[3-(2,6-dioxo-piperidin-3-yl)-2-methyl-4-0x0-3,4-dihydro-quinazolin-6-ylmethyl]-4-
trifluoromethyl-sulfanyl-benzamide; 1-(3-chloro-4-methyl-phenyl)-3-[3-(2,6-dioxo-piperidin-3-yl)-
2-methyl-4-o0x0-3,4-dihydro-quinazolin-6-ylmethyl}-urea; 4-chloro-N-[3-(2,6-dioxo-piperidin-3-yl)-
2-methyl-4-0x0-3,4-dihydro-quinazolin-6-ylmethyl]-benzamide; N-[3-(2,6-dioxo-piperidin-3-yl)-2-
methyl-4-0x0-3,4-dihydro-quinazolin-6-ylmethyl]-3-trifluoromethyl-benzamide; N-[3-(2,6-dioxo-
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various tinme points, then washed wi th annexin-V wash

buffer (BD Biosciences). Cells are incubated with
wa@eenin17y bi nding protein and propi di um i odi deCT/BE2008/011124
pipBiidis-G tydR2-e®hyf-10xd-0,4ndiydr @ quin&zalipb edmethd]-anafl yarerdethoxy-benzamide;

450 B OB S b SIS TR oS imey
ber(zéihrda;tzmgehéi)(zrﬁedloﬂo pipdrdbin-8 ¢l) 5 mathgll-Boxd-3 Kidilgdecquimizokn-6-
ylmeﬁgﬁ uér%{&n% m)e ! ea e.n%rog{ t%f: Eegﬁsgw%sto dertTeanQ#rfe tayf P Y veﬁues of the

1 0N,
testedemmnmwmm\m@geammaﬁmmf a corrpound prow ded
herein. Luciferase activity is assayed using
| uci ferase lysis buffer and substrate (Pronega) and
rreasmnedmsa'm(_mumﬂﬂnmreter (Turner Designs). 5.48.8

Anti -Prol,,feratjon Assa : The cells are seeded,t
96- wel | ATb l%les % eﬁ(agldul'n%ou d }(?r ﬁtlTb% ﬁﬁ'i\?fiuc(nw? ogﬁ-Z wgre
detéilnﬁmealnismg ,prwéda.nrmobsmnakb}) sifndlar tovtesadgytxiibed Tin8eckioh b 882 apove.

cells are,u cer . )
So000e| | GPEIRRi Bl iRhade DR anfe-simet 9ok 8 qyinazolin-3-yD-
pipeddio®?, 6€dﬁﬂde 3- Mﬂn&ﬂ:ﬁ&ﬂyjd d»&ﬁ%hhmaqohwtyl)fﬁpﬁﬁimer-bﬁ -dione; 3-(7-

ﬂu%8? '{‘?tS‘é 8’fﬂ I'g]%lgﬁtg%eoélg‘g&)éFg’lg?rzdééet-&gigﬁ) @C (ﬁlor -2- metLyl 4-0x0-4H-
qulméth-yZBﬁJp&m&eEG-ldmw (7: brm@atmam@mrm quiagzolin-ax@kpiperidine-

2,6%;?&%%;&%?&;80% B’@ﬁﬂ %?(g n%;eqru'maal%ﬂxxgg-yl:)np;p%xqfi{ne ? %n(%;)?%[(z 6-dioxo-

pipaﬂmnaegd)eztntemyl-h@xmsaatchhyqumiumohmtmmYlmrmkyaturaaeand 1-[3-(2,6-

. PosSi ti. s, were t
dloge-aeef% )351% mlﬁthg'l 6&(0 9 4a 3 $. dero -duina o?m Imetggﬁ %e(g-tlaﬁlbo);omethoxy-
phdogl)uféal drorfithe tesest ks ddt@rﬁhmdd thatdl(s, vafueCof thd tested c@hmounds were in

d to the plates and incubated for 10
therﬁ”}ﬁ%t gélé‘f &g'r?}]terrperature and then anal yzed on the

Top Count reader. The |1 C50 of each conpound is

typ| \c;‘ql I yﬁﬁﬁﬂ(ﬁﬁrkg% fl@)ﬂ;lt of two or nore

| ndl .49 TNFa | NHI BI TI ON
Abi | i ti esAbilities of taiaim coppands ds ifilobitingypriobfetatiog off Niasien A G4 cells

we{ehcle% m 1§ glsn}lj%%rggede{eg%l%q{%&eﬁlg &gﬁ&%g@ cieycrﬁh&qnl ﬁcttl(;n A48.3, above.

0ose descri ove.
conmpoundsrhe msteddempounds included: 3-(6-amino-2-methyl-4-0x0-4H-quinazolin-3-yl)-

plperugme 9?&1 one’ 3-@?— 0-2 éﬁlgtﬁyl:ﬁgko%-qai%goiliH-_33)71¥1)i})éridine-2,6-dione; 3-(7-
ﬂu&ro(?Z;_né’thyﬂl-mxdWH-qnmaxtﬂi-néBl-ylmmipmé\cﬁnﬁ-E f-dbng 3-Clpéteni2enethyl-oxo-4H-
quiagz_rgr)gl{l%?)ﬁ)_-ai_%%ri%@ 6- dlljcmlnﬁ a3zg bromg rf\cjth%|4r-)<)exrol 4&{ ﬂum%zogn-a-y(} nplperldme-
2,6edior®; (l@ta?mbtianielt[héXﬁ-dB}xmﬂwﬂmﬁﬂ)-@ -ndtiapli4ra@ 68,4 -dihy dro-quinazolin-6-

ylrgetl{y_}]) ?rf?xgg,‘fzg F hﬂ)? ﬁh%yg I\?—ibg-( q_lc_iloxo ngerl in- -yé) -2- methgl 4-oxo é 4-dihydro-
quinaglind; )Gmduhy)lmgg:etamlde 1-[3-(2,6- leXO piperidin- 3-yl) 2- methyl-4 -0Xo0- 3 4 dihydro-
qu%az(oﬂﬂ%glhg;gt%%li 3'@&?#? 130%51%5“ SR I73 28 (006 Fiokb igRHBR S f)-2-methy1-
{3t‘{1)f<|il.h)4drg-?qgl.-nzﬁdllqtﬁ-ﬂmz:tblyl]wr@, 1-[3-(2,6-dioxo-piperidin-3-yl)-2-methyl-4-oxo-
343c}ﬁz>%§rngb§ﬁ%£o§h% ;lrﬁ)e/tﬁylibgﬁgol)&l reg; 1-{3-(2,6-dioxo-piperidin-3-y1)-2-methyl-4-oxo-
3,43dilyydro-puipanoliniondmeth@l]-d(#itrfluoromethoxy-phenyl)-urea; N-[3-(2,6-dioxo-piperidin-

3-)’?’[4—%%“%95-%%3—3 ,%:md?<¥hﬁiﬁézgﬁ9-3%&Hgllﬁl@-%ﬁhliloqérﬁétx}lll)sblfanyl-benzamide;

1-(3-chloro-4-methyl-phenyl)-3-[3-(2,6-dioxo-piperidin-3-yl)-2-methyl-4-0x0-3,4-dihydro-

quinazolin-6-ylmethyl]-urea; N-[3-(2,6-dioxo-piperidin-3-yl)-2-methyl-4-oxo0-3,4-dihydro-

quinazolin-6-ylmethyl]-3-trifluoromethyl-benzamide; N-[3-(2,6-dioxo-piperidin-3-yl)-2-methyl-4-

0x0-3,4-dihydro-quinazolin-6-ylmethyl]-4-trifluoromethoxy-benzamide; 3,4-dichloro-N-[3-(2,6-

dioxo-piperidin-3-yl)-2-methyl-4-0x0-3,4-dihydro-quinazolin-S-ylmethyl]-benzamide; and N-[3-
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pi peri di ne- 2, 6-di one;

3-(2-net hyl - 4-oxo-8-trifluorornethyl -4H qui nazol i n-3
WO giopogiper i di ne- 2, 6- di one; heptanoic acid  PCT/US2008/011124
(2,p-dick@-ppecidiadeyl pR pethydHd rox8-3\A-JihPdrorg hingdol id-6eplmetBy Y4 edrifiyaomethyl-
berbzsa)@ﬂ%p ?‘az oh\g éegg blé%an?eéerélé%egéhat 9(,650 values of the tested compounds were in the
rm@So(QOBKﬁiﬁMM plperldln-3-y|)-2-nethy|-4-oxo-3,4-

di hydr o- qui nazol i n- 6-yl net hyl ] - am de;

2- (4-chl oro-phenyl)-N[3-(2, 6-di oxo-pi peridin-3-yl)-2-

met hyl - 4-TheemBodimdinth yfithe inyeitivhziedcribedabph et Il’tyérideditoéiealfarely
exefnpjéré,)&?[i gmog%sl%ll% yl%} 3 gt ;ecggrﬂf%’ éwg/l trer?g[‘rﬁc} éj/:frtam using no more than

routide b:qyeyrhmenmtam nimdrduscdqhivaleaty bﬁdpﬁmﬁ) ecﬁnpc{uﬁds— (nﬁteﬁals and procedures

Al zSI(S‘F X%q:ug\l_aﬁn ?eh{;)ﬁald%eci to%)e w1{h§'>/ k. scgpeaof tﬁ% BHV cgarg encompassed by

thehppénde@elaipishy| - 4- oxo 3 4- di hydr o- qui nazol i n- 6 ylnethyl

o 5 Al AR s, bafedy Bl S84 B o referest i are

incbrp’&fe(tdﬂ-rtereiuf inulogioameitetiox ndpiuem gt 1)ientlﬁcﬁa),n of any reference in this application

is 1% %%z:u%n s%%{l gzilt chl'grePereﬁge s aﬁllaﬁ{e as prior artqg thlS Vo, 'f'he fluﬁ scope of
thetinventiorois batedr Iuydlermddf wairthydefelpaog ethélgipended claims.
| - (3-chl oro-4-net hyl - phenyl )-3-[3-(2, 6-di oxo-pi peridin
- 3- y| ) -
2- met hyl - 4- oxo- 3, 4- di hydr o- qui nazol i n-6-yl net hyl ] - urea
7 4-chloro-N-[3-(2, 6-di oxo-piperidin-3-yl)-
2- met hyl - 4- oxo- 3, 4- di hydr o- qui nazol i n-6-yl nmet hyl ] - benz
am de; N-[3-(2, 6-di oxo-pi peridin-3-yl)-2-
met hyl - 4- oxo- 3, 4- di hydr o- qui nazol i n-6-yl nethyl]-3-trif
| uor onet hyl - benzam de;
N-[3-(2, 6- dioxopiperidin-3-y|)-2-nethy|-4-oxo-3,4-dihy
dro qui nazol in-6-ylmethyl]-4-trifluoronethoxy-benzam d

3 4-di chl oro-N-[ 3- (2, 6-di oxo- plper|d|n 3-yl)-2-nethyl -
4- oxo- 3, 4- di hydro- qui nazol i n-5-yl met hyl ] - benzam de;
and

N-[ 3- (2, 6-di oxo-pi peridin-3-yl)-2-nethyl -4-o0xo-3,4-dih
ydr o- qui nazol i n- 6-

yl methyl]-4-trifluoronethyl -benzam de. Fromthe tests,
it was determ ned that | C50 values of the tested
conmpounds were i'n the range of 0.01 to 25 nmM 5.50

| L-2 PRODUCTION Abilities of certain conpounds for
stinmulating the production of IL-2 were determ ned
usi ng procedures substantially simlar to those
described in Section 5.48.2, above. The tested
conpounds i ncl uded:

3- (6-am no- 2- met hyl - 4- oxo- 4H qui nazol i n-3-yl ) -

pi peri di ne- 2, 6-di one;

3-(7-am no- 2- net hyl - 4- oxo- 4H qui nazol i n-3-yl ) - pi peri di
ne- 2, 6-di one; 3-(7-

fl uoro- 2- et hyl - 4- oxo- 4H qui nazol i n- 3-yl ) - pi peri di ne-2
, 6-di one; 3-(7-chloro-2-nethyl -4-o0xo-4Hqui nazol i n-
3-yl)-piperidine-2,6-dione;
3-(7-brono-2-rnet hyl - 4- oxo- 4H qui nazol i n-3-yl ) -pi perid
i ne- 2, 6-dione;

3- (6- hydr oxy- 2- net hyl - 4- oxo- 4H qui nazol i n-3-yl ) - pi peri
di ne- 2, 6-di one; |-[3-(2,6-di oxopi peridi n-

3-yl)-2-net hyl - 4- oxo- 3, 4- di hydr o- qui nazol i n- 6-yl et hyl
]-3-hexyl -urea; and |-[3-(2, 6-

di oxo- pi peri di n-3-yl)-2-met hyl - 4- oxo- 3, 4-di hydr o- qui na
zolin-6-ylmethyl]-3-(4-trifluoronethoxyphenyl)- urea.
Fromthe tests, it was deterngped that EC50 val ues of
the tested conpounds were in the range of 0.1 to 3.5
mM 5.51 CELL PROLI FERATION Abilities of certain
conmpounds for inhibiting proliferation of Namal wa A4



were determ ned using procedures substantially simlar
to those described in Section 5.48.3, above. The
w0 e@bee1conpounds i ncl uded: PCT/US2008/011124
3- (6-am no- 2- et hyl - 4- oxo- 4EL.AIM8Bazol i n- 3-yl ) -
pi peri di ne- 2, 6-di one;
3-(7-am no- 2- net hyl - 4- oxo- 4H- qui nazol i n- 3-yl ) - pi peri di
Whaeis2]aomell isne; 3- (7-
fluqro-2-peth H- qui nazol i n-3-yl)-pi peridine-2
, 6- 3| one; ATE ugﬁ?&?’ 'Q H‘gt hyl - 4- oxo- 4Hqui nazol i n-
3-yl)-pi perl d| ne- 2, 6- gk ong;
3-(7-brono-2-met hyl -4-¢
ne- 2, 6-dione; hept R

ro-qU|nazoI|n-6- yIneR y che-:
2- (4-chl oro-phenyl)-N[3-(2, :5d|oxo pi pgridin-3-yl)-2-
met hyl - 4- oxo- 3, 4- di hydr oqui nazol i n-

or :Bp}wnﬁ@quWa]ly ag:@ptahlp azgt solvate, or stereoisomer thereof, wherein:

R' IsHydrolgén;6- di oxo- plper|d|n 3-yl)-2-nethyl -4-0x0-3,4-dih
¥drogU|nazoI|n- - g(%ps hexyl - urea

eagn of R dh} R’ ph@ﬂsneydegﬂ{/s X asnoha&(dcﬁz)ngﬂ i irfeeliyloptionally
m:-‘t @Wstmfe'd%ﬁl chedr HoRYighia (@lll-@é[)‘:ﬁl?&cly' wﬁnMiymﬁBﬁf{dtld WitiPéhne or

-[3- (2, 6- di oxo- pi peri di n-3 - 4- oxo0-

3 4R YAP:PF qui nazol i n- 6- ylnethyl] 3 n}tolyl ur ea;
I-[aaﬁg%§> 2 OXiRrdh Refsi di n-3-yl)-2-net hyl - 4- oxo-
3, 4-di hydr o- qui nazol i n-6-yl met hyl]-3-(4-trifl uorometho
xy- pheny|hydigeeh: N-[ 3- (2, 6- di oxo- pi peri di n-
3-yl) - 2- net-byhik r sbn§11ﬁgu9stnméd QtRlBhd\ G4k Ral: Y1 met hyl
]-4-trifluorone anyl - benzam de;
| -(3- chIOﬁgiﬂm@@?KQFwﬁH@ﬁ?Wy)e [ 3- (2, 6-di oxo- pi peridin

-3-yl)-2- G?ﬁ)b(!szﬁ (0¥ PménBHir &y 19 FUNSF- @ HN,= (6 to 10 membered
6-yl met hyl | -'urea;

N-[3-(2, 6-di o%t?rema@é? ivdieseingthe pryl or herqapyl isepigpally substifuted with one

ydr oqui nazol i nsr more of: halo; -SCFs; (Cl-Cﬁ)alkyl Sald alkyl itself optionally
6-yl net hyl ] - 3- trifluoroneth f benza

N-[ 3- (2, 6- di 0x¥ ?51“5%4 Vith ﬂneyrwo;Q lzalqré)f F@erdalkoxy, said alkoxy itself

oxo- 3, 4-di hydrdbn@ﬁ’dll@%ﬁ&'ntdkdﬁmﬁldﬁ%tomﬁ'o}e'lﬂﬂd“ fl uoroneth
oxy- benzan de; di chl oro- N-

di oxo- pi pEFPXiCh- Cslaihyj v@emthwl{m‘ lmr&'osalkv bstipeted with prgsor more

zol i n-5-yl met hld, - benzam de; and

N-[3-(2, 6-di 0x0- eridin-3-yl)-2-methyl-4-oxo0-3,4-dih

ydr o- qU|ﬁ§QEk«ﬁbg gPﬁ%Wﬁﬁpﬂkﬂ’trlfluoronethylbenzan1de
From t he(dREHs),-NR RGeS RY dHd/Re dreldadH inliépedend-ues

of the tested compounds were in the range of 0.01 to

5.5 MM The er¥dii8fnts of the invention described

above are int qugedali@l, BpridanESiupstasedMithole ordhste hAIese
skilled in the art [ will be able to

ascertain usi dgrie? OPWH’F}%‘ Sﬁ‘ﬁ‘tﬁ@d B OPe AERPTEhRIGHOT

nuger ous SqUi V@tloaﬂtn&nﬂfequeﬂﬂ@iﬂdcph?naﬂ? @mumka,wnﬂf&tdnero} glb&a of: halo;
and procedures ch equi val ents are considere
be within the scope(co 613”%(4";?1?}@?{1“?6 lyafHBSt'&’rt@s ith one or more halo; or

enconpassed by the @p@g)rad@dy Gdsagm;ogfw sueémﬁtaemt? one orénore halo;
pat ent s, catrons an pu Ications referre

to herei negﬁ)e&&'h bd:) (g‘tgaé'&'qh‘gr einin their entireties.

G tation -groy@en}, ld-((CIa}).l @rto mﬁ mhYere@hgnesnce in this

jcation is n n, that, such reference i
‘W%g‘g‘# b‘P%e”éE “HY E’HP 33 t"l’f’"l Te ringARfipRally substited yith one o more of:
scomelopfC, tctmmym\b@ﬁbnaay smtﬁtnh&ﬂtvﬂth o8 demsieard; d (T,-C4)alkoxy,
referenc ended cI . CLAI M5 What is
C|aPH§Hmﬁ§Sﬁ§“m$@8P SEﬂﬁmg? nula (1): or a
pharmaceutically acceptable salt sol vate, or
st ereoi sonmer thereof, wherein:
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Rl is hydrogen; each of R2, R3, and R4 is
i ndependent|y: hydrogen; halo; -(CH2)nCH (CpC Jalkyl,
W@piovosalt y substituted with one or nore hal o; PCT/US2008/011124
R’ {sCihydz6)cmt KGHy)nOlebHeﬂyllaJrO-!(QS‘DMkjlicut(@dCy)hﬂ(w, optndly substiuted with
hal 0; or - ) NNHRa, wherein Ra is: hydrogen; (Cr
Co6) 81“&%‘““ E_%onal |y substituted with one or nore
R® nalhpdroge(ncbﬂmog)aluyo opomatiyrinebstittted wyth one eiGa&g-halcHRN- ( 6
i gnenbered aryl) or -C(O-(CH2)n-(6 to 10 nmenbered
sn ryl), wherein the aryl or heteroaryl is
optl onally substituted with one or nore of: hal o;
-SCF3; (G -C6)alkyl, said alkyl itself optionally
subgt i t utAecbmpiotiind afftdaimrl, havirg datucturecsf fér@iula@d):al koxy,
sai d al koxy itselfcg,pti onal Iy substituted with one or
more halo; -C(O-(C\-C8)al k36l wherein the alkyl is
optional ly substitutg ' oeNgg‘r nor e hal o;
-C(O - (CH2) n- (C3-Cl \\cy |l C( O - (CH2) n- NRbRec,
wherein Rb and Rc are eg | aoently hydr ogen;
(G -C6)al kyl , optionallysbgiltuted th one or nore
hal o; (G -C6)al koxy, optionally substhuted with one
or Qﬁhaﬁﬁi&utﬂﬁll?acc@ﬁtalﬁe k4, Q(deié?'&bﬁér@&scﬁﬁéﬂther@ﬂ’tw}ﬁfﬁﬂ y
,Substituted with one or

R R Saroees gt O IG Shiioniy fibstiter St Sps prsiore halos (Cr-

or (CHalkeRy, @bﬁ&wy sublstfatell wahldn® BAMbi¢ helsbst i t ut ed wi th
one or nore,h -0 -(CH)n-O(C -C 6)al kyl; or

-C(d)C-H(erﬁﬂlé{}Zn e(*@@‘)ﬁ (6 to 10 menbered aryl); or two
of R-R&a,@g@ther can forma 5 or 6 nenbered ring,
opti onal | nore of: hal o;

ituted w 0
(Ci - C6) a|(éy13%al y PRSLPRRN 33/3“53% ‘ﬁvl}{; 8 e b or nore
hal o; and(cﬁ{;p =(6%0 a(blﬁeaﬁyere@&g,l),onal ly substituted with
one or nore halo; RS is: hydrogen; - ph | ;
70 (O - Coy ARG FIIGf tq B meHer i) ot blsctbpm6'o 10 teinbered
substi tuted WHeltr&ana), Wher0i the B3 & hefdfoahys is dwdﬁamgembstiaﬁed with
(GpC 2al ot ot onall b BARSKLRuL ot Y] QAR cRlorThy st wi
having a str uchdbemefe Hal: UMdG?—dﬁjallaoxy, itself optionally substituted with one

or more halo;

-C(0)-(C,-Cg)alkyl, wherein the alkyl is optionally substituted with one or more
halo;
-C(0)-(CH,),-(C5-Cyo-cycloalkyl);
-C(0)-(CH,),-NR°R, wherein R° and R are each independently:
hydrogen,;
(Cy-Ce)alkyl, optionally substituted with one or more halo;
(C,-Cg)alkoxy, optionally substituted with one or more halo; or
6 to 10 membered aryl, optionally substituted with one or more of: halo;
(C,-Ce)alkyl, itself optionally substituted with one or more halo; or
(C,-Ce)alkoxy, itself optionally substituted with one or more halo;
-C(O)-(CH,),-O-(C;-Ce)alkyl; or
-C(0)-(CH;),-0-(CH2)p-(6 to 10 membered aryl);
R®is: hydrogen; -(CH,),OH; phenyl; -O-(C,-C¢)alkyl; or (C,-Ce)alkyl, optionally substituted with
one or more halo;
R’ is: hydrogen; or (C;-Cg)alkyl, optionally substituted with one or more halo; and

nis0, 1, or 2.
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or a pharmaceutically acceptable salt, solvate, or
stereoi soner thereof, wherein: R7 is : hydrogen; halo;

WO ¢@pIneH, (Cr C6)al kyl, optionally substitutRdr/vb1on8/011124
one or nore halo; (Cr C6)al koxy, optionally

substituted with qgn r re. hal o: or = Rd,
whersi n_ e EmbolrdE Bl SHafindd el of SR T
substituted with onelor nore halo; -(CH2)n-(6 to 10
menbered aryl); -C(O) )Jm-¢6 to 10 nmenbered aryl)
or -C(O-(CH2)n-(6 t nbex-esH het eroaryl ), wherein
the aryl or heteroar L ON g substituted with
one or nore of: halo; - r{EHC6)al kyl, itself
optionally substituted wthone or ng{ﬂe) hal o; or
(G -Co6)al koxy, itself optionally substituted with one
or ® phaimacutialllg accepiably s41Cisol G,k ktgtepisvi@rtRéréof] Wkerethkyl i s

Rld_)i%t( b?c{}%%lpéljaiog ?@g—kzgé%{f &‘é&%&bﬁ{‘ﬂ%}i?rﬁ@l&?ﬁ%ﬁ%iﬂl (I\liﬁé)hfn,ore halo; or

wher(€i-0q)koan dptitinally subetitatad with epesrdedit hylo;, hydr ogen;

Rl B Yo oSt Pl o1 Tl Rl puted wi

6 t @ndOr meribeloed aryl, optionally substituted with one
10 f: o (C-06)al kyl . i f ti [
R Qi B st (i bR basionhr biaytd S5 o e Btihog

nis 0,slebf2.0ptionally substituted with one or nore hal o;
-C(O-(CH2)Nn-O(C, -Co)al kyl; or
-C(O-(CH2)Nn-O (CH2)n- (6 to 10 menbered aryl); R8 is:
hy drdogen; The(cGigdumddf claimeBywherei R " @ a EB)gah kéthylpsr hy@ioxy!.
C6)al kyl, optionally substituted with one or nore
hal o; R9 is: hydrogen; or (CrC 6)al kyl, optionally
subst i t utBe campbundré claim BovterdwaROjis lgdcbgan bisméhyll, or
2.3. The conpound of claim2, having a structure of
formula (I111): or a pharmaceutically acceptable salt,
sol wat e, Tire compowndiof olains 3 twteraoR ! isydrogemor mRitByli s:
hydrogen; halo; -(CH2)nOH (C -C6)al kyl, optionally
substituted with one or nore halo; or (G -C6)al koxy,
opt i7onal | Thesuippdundwi eldinnB twhidnie: or nore halo; RL 1 is:
hydr ogen; -(CH2)nOH;, phenyl; -O (Cr ©C6)al kyl o OF (Cr
%)alkyg,oo%}flgnally sukftltug%dﬁmth 00 g

N N—ZL_):O : N‘z\;):O
v~

N/)\ _<
2
Br 0 'f:l' (0}
O 0 n (0] U
N‘< N/)\
b
Br
oo y 00 u
N N
N (o] N 0
N=/ N="
b bl

or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof.

Cl
00 ¢
N
Q o
N="

b

8. The compound of claim 2 having a structure of formula (IV):
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one or nore halo; R12 is: hydrogen; or (G -C6)alkyl,
optionally substituted with one or nore halo; and n is

wW@®@200%042107 2. 4. The conpound of claim 3, wher ePCI/BS1088/@11124
hal ogen, nethyl, or(,dmmxxyl 5. The conpound of claim
3, wherein RL 1 is ogeo aor nethyl. 6. The conpound
of claim3, wherein 2 hy mgen or nmethyl. 7. The
compound of claim 3,k i chn+ a pharmaceutically
acceptabl e salt, sol vat Of14 re0| sonmer thereof. 8.
The conpound of claim 2 ha isng a st r(g\gture of formula
(FV):or a pharmaceutically accept abl )salt sol vat e,

or @ phasinadeetidallp aweptable sAQ kolvatbier steiroisdfer dserediy diicoeien;

R® Ci-C6)al kyl, optionally substituted with one or nore
alo; -(CH2)n-(6 to 10 nmenbered aryl); -C(O-(CH2)n-(6

to h9driogembered aryl) or -C(O-(CH2)n-(6 to 10 membered

het , _Wwh t het I
opt FERGVHIL SR B r HIBAE SARBIE00r: hal o
- SCREH,},%6 1¢CH) ab:lnyéred mtys,el f optionally substituted

ot 1 SRR 1 Bber S o ORI Yo g etmbered

-C(O-( Clheﬁﬁja@}lkwhﬁre\ﬂ”the ﬁiyhortlhtércﬁi'}kysl optisnatip tsulssriaitddywith
"o oo TE ptabe e Byl sGRk [y Codtbyhcysetr eptpntiygpegiated vt
wher ei n Kiae anslofd hak; er €a€l)alkody preeiflegmiohylly sapditaedwith one
(Cr OB)aIk e{itlonally substituted with one or nore
hal o; éé’ia? dxy, optionally substituted with one

or nﬁ(@e) (h!a—lC@),alk@l’ whetein thOalk@ibeptodalBr syibstinggd wolnahd o more
substltuteFI with one or nore of: halo; (C-0C6)alkyl,
itself oﬁ’ta onal Iy substituted with one or nore hal o;

or (-C(O)XEH),KOx¢ -dytlealkyl);opti onal |y substituted with

I
o0 SOOI B P Lo s 1
hydrogenhydn(o@biﬁ)n(}l phenyl -0 (Cr Co)al kyl; or (Cr

ﬁgl) gl Kyl ’(C1 ) ﬁ)cyfe‘ t¥ona Su istEtLliltteg gvitWoBehororrrxloere gzrilo;m)r €

(Cy-Cg)alkoxy, optionally substituted with one or more halo; or
6 to 10 membered aryl, optionally substituted with one or more of: halo;
(C,-Cg)alkyl, itself optionally substituted with one or more halo; or
(C,-Cg)alkoxy, itself optionally substituted with one or more halo;
-C(0)~(CH,),-O-(C,-Ce)alkyl; or
-C(0)-(CH,),-O-(CH;),-(6 to 10 membered aryl);
R is: hydrogen; -(CH;),OH; phenyl; -O-(C;-C¢)alkyl; or (C;-Cg)alkyl, optionally substituted with
one or more halo;
R"is: hydrogen; or (C;-C)alkyl, optionally substituted with one or more halo; and

nis0, 1, or2.
9. The compound of claim 8, wherein R® is hydrogen.
10. The compound of claim 8, wherein RE is -C(0)-(C,-Ce)alkyl.

11. The compound of claim 8, wherein R® is -C(O)-pheny|, optionally substituted with
one or more of methyl, halo, and (C,-C¢)alkyl.
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R14 is: hydrogen; or (C -C6)al kyl, optionally

substituted with one or nore halo; and nis 0, 1, or
wW@2009/042Ie conpound of claim8, wherein R8 is PyHUSWes1011124

10. 1Zhe ddhapoupaindbf clhiai $nvdhichviltrerein Rg is -C(O) - (C

i - C6) al kyl . 11 The conpound of claim8, wherein RE is

-C(O) - phegyl §_opt i onal@—subst ituted with one, re
of meth M and (G - &B)4dl kyl . 12. The f oo
Bty , is: or a phdt |1y accepta N
sal olal/@t e, Oor stereoisone # egfe. 13. A con‘pouﬂ )
of claifl1 having a structure of Mornulba (V): or a

pharmacgytical Iy accept abl e salt, solvate, or
st¥reoi soner t her eof @h.e)(

RyXpis @ hydsoge 00
hal oH, (G QI(?—G{@ ally subsmz:?ed_z\j)z
W t h hal o; (CI:G | Btlonally =C °©
substlt“—f\ed with one or nore hal®; - (CHz) nNHR1, _Q ,
wherein RJ is: hydrogen (G -Co) al kyI optionally
\subsii tuted with one or e hal o; (CH2)n-(ﬁN_t/<o 10

-C(O - N -(6to 10 menber &d He
=66 to me ed eroar
the ary eroarykl is op _e bsti t ut ed
one or nore of: halo; -SCF3; (Etr o) al kyl , itself
optionally substituted with one or nore halo or
OGF)_%Okoxy, itself optio I‘Py substltuted vvlthH

esnkal o; -C(O-(Ci- vvherelnthe |s
@ion ighﬁtltme re hacli—? -Q—« N
aC( O - Cl10-cyc oaI 0
wherein and Rlare each |nde'i3_(ndently hyF rSgen

(G- OG)aI kyl, optionally substituted with one or nore
hal

C6) aI koxy, opti,enally substituted “ R
6 to 1 her e ryI optCI DE'Q—(
>§ubst| u 't one 8#@8—5%9 (G - C8) al Ky —{i):
i tself opt¥BnalTy substituted =K ® or rore hal o:
or (Ci-Ce)al koxy, itself optionally substituted wth

ol nore halo; -C(O)- (CH2nO(Cr C6) al kyl; or
@J}Q n- O (CH2) n; er ed aryl
ro ) )(n()—|) A Q)e Al ki@@F‘Q@@_«
ute

Co6) al kyM IIy substlt

or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof.

13. A compound of claim 1 having a structure of formula (V):

O O
RS NH
N (o]
N== 1
R
R™ V),
or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof, wherein:
R' is: hydrogen; halo; -(CH,),OH; (C,-Ce)alkyl, optionally substituted with one or more halo; (C,-
Cs)alkoxy, optionally substituted with one or more halo; or
-(CHZ),,NHRj, wherein R is:

hydrogen;
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one or nore halo; R17 is: hydrogen; or (G -C6)alkyl,

optionally substituted with one or nore halo; and n is
wW@®@2009042077 2. 14. The conpound of claim 13, wheP&i/nSHRA%011124

i s a hal ¢§e@s)elkyleptionhlly siibstitidtbewitld oqeoarmebrehale)] ai m 13,

wher ei n LS - NNHR, . \16. The conpound of claim

15, wher gﬁ*@fﬂ“&%?’?ﬂ%ﬂ‘ap’ ~C(0)-O (Ci-06)al kyl .

17. The cOM@OI), 46 tcl tamembeded anig 0000 RIB,).S(6hy 10 mgmhered

or nethyl. 18. The ound, of claim 13, .wherej . .

i s hydrogen orhete ?aﬂaﬁ%f@f" %%ryg%ﬁlﬁgﬁoﬁa’l t')sf()pglf)ré%l&s%?ltuted with

whi ch is: H d e oamprafmbadeuSCEa(C yCaadkdpitsalfloptigmlly substituted with

sol vate, or stereoiso ‘th 20.. C nd, of .

Sl e m 1 havi ng 8 oCrPrdEL: & G CPeRD iR TRGN ofuted withone

phar maceut i caldrynoachkapt abl e salt, sol vate, or

stereoi so eof erein; 8 i.s .. hydrogen:; .
el o, - ( CPBHERCH Rl PRI Paiopposfasi R RREL v g or more
wi th one or ndmb;hal o; (G - C6)al koxy, optionally

substi t ut | eor re hal o; or -(CH2) nNHRm

wher ei n Rﬁﬁ)gdﬂbg?bgé’nym?’e%l yal kyl , optionally

subst i t ut-6MCH)), NRIRY whemineR'raml &’ are e&iHANdepérGlently: 10

menbered aryl )H d-Cg(_))-(CHz) n-(6 to 10 nenbered aryl)

or -C(O-(CH2) ﬁ’-'{oé To 10 nenbered het eroaryl), wherein

the aryl or hdCeCoalkyl, optionalhy substithted withlos¢ ortrdre tlalnj t h

one or nore of,; | -SCE3: .. (d-C.6)al kyl . itself .

opti onal 1y sutiSrCoalem Aot gl wiiong bt Agiehatosor

(G - Ce) al koxy, 6 tot19 eteimbeptliagnialptignadiy lstistitutddedithvang lor mee of: halo;
or nore halo; -C(O {C | kyl .. rein. th | kyl is )
optionally substit u&é’%ﬁ%’h%geﬁgo%'? %Frsgtsrt&‘t%cfwgh S or iore halo; or
- C( O - (CH2) n- ( C3- CL@ Sy rlkoay, ktgélf optio@f1Q) subtithtdd withNBineRyr more halo;
wherein R. an Qe i ndependent|y: hydrogen;

(Ci - CB) aﬁE§(?), &5‘;??%(2?1‘% ¢§§E}db°srt ituted with one or nore

hal 0; ( C-C@)EHWO-CHHI-(6anad membered tiyt)ut ed wi t h one

1 hal o ] 0 . , ' [ ] . .
R SRt I8 A RIS AL B R st i

i t sehé ooporiednldl | y substituted with one or nore hal o;

le_)}l:s]:eﬁ%qrrég%,)rogl(ég?é?lkidt, §&lofnal%pstub§?mu Witl? Hlpes rin;o% Eego;vgnﬁ h
nis 0, 1, or 2.

14. The compound of claim 13, wherein R" is a halogen or methyl.
15. The compound of claim 13, wherein R" is -(CH,),NHR’.

16. The compound of claim 15, wherein R’ is hydrogen or -C(0)-O-(C,-Cg)alkyl.

17. The compound of claim 13, wherein R'® is hydrogen or methyl.
18. The compound of claim 13, wherein R"” is hydrogen or methyl.
19. The compound of claim 13, which is:
O N_0 00 O0Q H
N 0 N o
N -
N N=
J S0 L L
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-C(O-(CH2)N-O (Cr Co)al kyl; or

-C(O-(CH2)Nn-O- (CH2)n-(6 to 10 nenbered aryl); R19 is:
whyaeogamn - (CH2)nOH, phenyl; -O (G -C6)al kyl ; POF/US2008/011124
(C - OG)aI kyl CEtlonally substltu?e with one or nore

hal o; ydrogen; or kyl , optl I 1§ O H
sub yth one or and n is O Kl‘{iN):O
2. . e compound ofF , wherein R18 is &

e N/%'et hyl, hydroxy¢#, or -CF3. 22. The conpound ’

of cl ai m 20, vvhereln R19 is hydrogen or nethyl. 23.
The_conp LH]d of cl aim 20, V\:heer n%R’ZQ)ls hy rogen 24..

ou Rof claim20, whifh or a N
ph ce cajy accepta a ol vat e, or>‘ _«
st er edi€o therof. 25 ‘ dopdaund of formulta (VI1)" )

or a pharmaceuti cal | y éccept abl e salt,, solvate, or
st g.poi soner thereof, wherein: R 21 is hydrogen; R22,
R23, and R4 are each i ndependent|y: hal o; -(CH2)nOH;
(y -Nntoptional |y substituted with one or nore
Al o; \e Roxy, optionally substituted with one
or nore Malo; or two of R2 1-R24 together forma 5 to
6 menbered ring, optionally substituted with one or
or plraemaskutidally accegtalle @) sdlkapd, or sseredicrmadritherendbst i t ut ed
with one or nore halo; and (G -C6)al koxy, optionally
substituted with one or nore hal o; R25 is: hydrogen;
- ( CR2) nOA cquirenyd of claim(1(ravigg patriapire obfortade (\00) al kyl ,
optionally substitut W th, qne or nore halo; R26 is:

hydr ogen; or (Cr C6) op [y substituted with
02. 26. The
r a phar maceutical ly

one or nore hal o; an
conmpound of cl ai m 2k
acceptable salt, solvat e 0 st er e0| r t hereof . 27.
A pharmaceutical conposition conpri SI n >a conpound of
or gplmrmackpti@|ly &ceﬂabldalt Sdyatgor Fereoigrmex tWW@M| cal I y

R'® g € %?(?{ggé b?ﬁ? QCI#? @J}y ?énlacggf%l (gpq{oﬁzgi sgggﬁutédj \glrthe drl)e or more halo; (C;-

Pevent | ng
or @is @ horigs optaapy s\xhsmtgteddmhmnsbemomglalooora pat| ent a

conp, ' 2, 3, 8, 13, 20, or 25, or a
phar%gg‘u?[fR %Fé)fgg(#gé%t abl e salt, solvate, or

st er eoi sdygogerher eof, wherein the di sease or disorder

i s cancer, . neS|s

pai G Sp AR ER BEBSLALESitbAcb AL TS

skin di se@&b)n-(éthu} mnb¢r9d agvBor der, an

asbest os

| rmunodef? g@“ ?E)glr 5mbe‘?ed%?g§‘§ﬂ U(S@)-géi%ﬁlgo }(ﬁﬁﬁrp%md

at her oscl er 05|hstemar>é) wherginglie aflykahdieroaryd jssfptiomaAlly ewimstituted with

sleep or ar eloﬂE gldmore of: halo; -SCF3; (Ci-Ce)alkyl, itself optionally substituted with

one or more halo; or (C;-Cg)alkoxy, itself optionally substituted with one

or more halo;
-C(0)-(Cy-Cy)alkyl, wherein the alkyl is optionally substituted with one or more
halo;
-C(0)-(CH)n-(C5-Cyo-cycloalkyl);
-C(0)-(CH,)»,-NR"R’, wherein R" and R® are each independently:
hydrogen;
(Cy-Ce)alkyl, optionally substituted with one or more halo;

(C,-Ce)alkoxy, optionally substituted with one or more halo; or

87



di sorder, henogl obi nopathy or a related disorder, or a
TNFar el at ed di sorder.
WO 2009/042177 PCT/US2008/011124
6 to 10 membered aryl, optionally substituted with one or more of: halo;

(C,-Ce)alkyl, itself optionally substituted with one or more halo; or
(C,-Ce)alkoxy, itself optionally substituted with one or more halo;
-C(O)-(CHy),-O-(Cy-Cg)alkyl; or
-C(0)-(CH;),-O-(CH;),-(6 to 10 membered aryl);
R" is: hydrogen; -(CH,),OH; phenyl; -O-(C,-C¢)alkyl; or (C,-C¢)alkyl, optionally substituted with
one or more halo;
R* is: hydrogen; or (C;-Ce)alkyl, optionally substituted with one or more halo; and

nis0, 1, or 2.
21. The compound of claim 20, wherein R'® is a halogen, methyl, hydroxyl, or -CF;.
22. The compound of claim 20, wherein R" is hydrogen or methyl.
23. The compound of claim 20, wherein R* is hydrogen.

24, The compound of claim 20, which is:

H H H
N N N
N/)\ N/)\ N/)\
s F Cl
b b

H
H H 0._N__O
0
o Ox N0 o O N0 U
N N N
A A N~
Br , OH

) F
00 y
L5
N o
N=
b

or a pharmaceutically acceptable salt, solvate, or stereoisomer therof.

25. A compound of formula (VII):

R22 R21
O O
R NH
N (o]
R2¢ N=< R
R?® (VID),

or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof, wherein:

R?*! is hydrogen;,
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WO 2009/042177 PCT/US2008/011124
R*, R%, and R* are each independently: halo; -(CH,),OH; (C,-Ce)alkyl, optionally substituted with

one or more halo; (C,-Cs)alkoxy, optionally substituted with one or more halo; or

two of R*'-R* together form a 5 to 6 membered ring, optionally substituted with one or more of:
halo; (C,-Cg)alkyl, optionally substituted with one or more halo; and (C;-Ce)alkoxy,
optionally substituted with one or more halo;

R is: hydrogen; -(CH,),OH; phenyl; -O-(C;-C¢)alkyl; or (C;-Cs)alkyl, optionally substituted with
one or more halo;

R* is: hydrogen; or (C,-Cg)alkyl, optionally substituted with one or more halo; and

nis 0,1, or2.

26. The compound of claim 25, which is:

/
o Cl
\ 00 O O NH 0 (o) n
o N
— Cl N= =
N—§ —Q ’
or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof.

217. A pharmaceutical composition comprising a compound of claim 1, 2, 3, 8, 13, 20, or

25, or a pharmaceutically acceptable salt, solvate, or stereoisomer thereof.

28. A method of treating, managing or preventing a disease or disorder comprising
administering to a patient a compound of claim 1, 2, 3, 8, 13, 20, or 25, or a pharmaceutically
acceptable salt, solvate, or stereoisomer thereof, wherein the disease or disorder is cancer, a disorder
associated with angiogenesis, pain, macular degeneration or a related syndrome, a skin disease, a
pulmonary disorder, an asbestos-related disorder, a parasitic disease, an immunodeficiency disorder,
a CNS disorder, CNS injury, atherosclerosis or a related disorder, dysfunctional sleep or a related

disorder, hemoglobinopathy or a related disorder, or a TNFo, related disorder.
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