5- LI POXYGENASE- ACTI VATr NG PROTEI N ( FLAP) | NHI BI TORS
RELATED APPLI CATI ONS [ 0001] This application clains
wob@shamad it of priority to U S. Patent Appli ceCT/082008/062341
Serial No. 11/744,555 filed 4 May 2007, which is
herein incorporated by reference in its entirety.
FI'ELD OF THE | NVENTI ON [ 0002] The MAPEG (membrane
Easl_§oc:| at ed ro e| ns i nv'cE)ITved in e_|rcosan0| d and

C ! g , ] FESTINAL CANCERS
i nvol ved in eicosanoid formati on. Compounds descri bed

herein inhibit the aCtI_VItE of at |east one protein in
the MAPEG fam |y of er | el bed herein are
conmpounds, et hods of meki ng such conpounds,

p h?ﬂﬁéTBFe%éﬁt' lﬁ\?éntléﬁ) PSS td PRUsB aRBID AR RitSr fof Y br\%bé‘r%tlon ofa
ounds nd nmet hods of using such cogFoun S
r

med'ﬁ?f@sf‘t faFPHsrt@@érnf—'ntdaf gastEintestingt B?Rﬂeﬁ @rigethed gt ireating a warm.

bloodéd dhifaal, eBsecil %@ﬁ@naﬁphbv ﬁ%bﬂ&rd?ﬁt@&tﬁiaﬂcéféeA@bmprusu

acti vi ty BACK! The
admipistaring t§ saig @@tf@@'@sthﬁrﬁewﬁer@ﬁy pifestive ﬁ@ounb@f aawéDAﬁvmlwcm
espekRlly BRoiPbiRd bBrmitiia @) CRSRNAE A PeldiP Thatds %Q%@ﬁ&

in_the |Ipoxygenase and cycloxygenase met abol i ¢
COMRRSLIORAPE. 3 qarempicil BAGkage, | poxygenaseacti vating protein
(FLAP) is associated with the pathway of |eukotriene

synthesis. In particular, 5-1ipoxygenaseactivating
protein (FLAP) is %ﬂ&ﬂﬂ@ﬁsﬂ‘.‘@ﬂﬂﬂng ar achi doni ¢
acid and transferring it to 5-1ipoxygenase. See, e.g.,
AbPéHEMﬁ édffen% fr@hﬁéastr%ﬂﬁestlﬂal dBne&Rdave Bwovdiar dukhlival rates. The
%3{ OXy %enase can en catalyze the two-step
stan 9&8%“?6% gi*ﬁﬂ“ BerRRY Etﬁ%ﬁ'v’tﬁyse?ﬁﬁtétmeddrﬁietef‘ar@b there is a need to
devePM&RELtrddimeht h&thedd he | nternedi ate conpound 5- HPETE

(5- hydroperoxyei cosatetraenoic acid), and in the
presence of FLAP convert the 5-HPETE to Leukotriene A4

(LTA4). [0004] LTA4sum A the Ifventidh4 synt hase,
vvhi ch conjugates LTAA wth re uce gl ut at hi one ( GSH)
orm the .intrcel ] ul ar product |eukaotriene C (

LTCA
LTEOE oGS SIBa GA5ePs0 a5 45Pi 6T TGS, Dyt e to

hepatctgh@ar dar€indrfia Ghd/od patyeititecanedd. on of
garrma gl ut arTyI -transpepti dase and di peptidases. LTCA

t hase S 0 s t.he onl
L B e M ST e e
(HDA[CD&GEJ]todsﬁURGWrsletéeﬁbeQﬁlailohIo@ hreneslis §ﬂ1§j&&€§iﬂafﬁ:ﬂ6f@éﬁe expression

oot ORI o0 S LLSUE. BUALASE e

deacdf3e (9DApeard hl§hﬁe@ebiyltraéfé%l§eet@g'ét&ér éﬁi’@rfopﬁh@g%voeg Bﬂaé_lé‘gylatlon of
SO r e

nistoeSlOdTAp{RELs Seanc | Inhibftioh o LA eE R I bcETatbRIaT | o

hyperazetylatsd hlStonbélSﬂm&H teSultgliartvdrietyCofeelilian reH?&Fs@EhageS
and m)nocyt es. Leukotrienes have been inplicated in

oo PR B ot i iy B, Seesialb tmoompdinds of

formay {1, I@srueﬂae@ heteir) direclydphibit Serelifedflon aNghstidftsstiAAl cancer, such
h {ﬂﬁﬁ'l %‘? Og}: /Arachldonlc acid is transforned to
epaipeglifiar qasgiaa BN ¢/PIRANCTRRIC(RBCEIct i on of cycl oxygenase
enzymes (COX-1 and COX-2). M crosomal prostaglandin
( RGencE, hgnhveatien ﬂelétﬁ?(ﬂiﬁell)selos ah e mhbiter foPthe preparation of a

tran f.or ndin E2 (PCGE2), a
medicd RSt Gk dPatment of edipins el o

i nfl ammati on. SUMVARY OF THE | NVENTI ON [ 0007] Presented

herein are nethods, conpounds, pharnaceutica

conposi tions, and medi canent s f or (a) di agnosi ng,

preventing, or treating aIIeTglc and non-allergic

i nflammation, (b) controlling signs and synptons that

are associated with inflammation, and/or (c)

controlling proliferative or netabolic disorders.

These di sorders may arise fromgenetic, iatrogeic,

innunological |nfect|ous netabollc oncologlc
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Gis OR9, -Ct=OR 9, -C=0OOR 9, -SR8, -Sf=OR 8,

-S(O 2R8, N(R9 2, tetrazolyl, -NHSeO 2R8, -
WGSLRNZMERI) 2, - C(O) NHSf =0O) 2Rg, -SeO NHC( O RPCT/US2008/062341

-Cr=ON(R9)I , RC(OR, CRs)2C(=ON(R 9)2, -CeNRi

O N(Rs) 2, -NROC(=NR 10)N(R 9)2, -NROCf=CHR 10)NfR 9)

, -L5- (substituted or unsubstituted alkyl),

-Ls-fsubstituted 06 unsubst | t ut ed aI kenyI ), -

Q) » £ S

L5-fsubstituted or unsubstltut ed aryl) wherein L5 is
- 0F| ufel Fillistrates ﬁéQBH%@@é&menNHmbnm&)g%wth in the HCT116
O) NH, OC(O)O -OC(OQ NH, -NHC(O, -C(O NH,
Xenogaf@)‘@?e'or -0C(O)-; or Gis WGZ, wherein Wis
(substituted or unsubst i t ut ed het er ocycl oal kyl ),

( sEigiel 2 MUSEhtES caifreatifeht bumqisww&r) 5$1uo?o&§éab§{hlahé€setdmor
or unsubst ituted heteroaryl) and H, hal ogen,

CN,
growfiiphiiion @pd turpgirgrowthydetay i) ZO@Jmﬁwwraﬁ megelc
fluoroal kyl, tetrazolyl, -NHSf=0) 2Rs, SC=0 2N(R 2.

0‘F|gu@:§8|.llust@(t@ {0k anti- @ﬁ@hﬂl’éﬁﬁr@ cyl6t8xic o6& o NBIGEEA IR 19
@?&Rg@f - N(R )C(O)R 9, -NROC(=NR 10)N(R 9) 2,
Pa“”‘ﬂﬂgée CEhINGSR 9) 2, - C(O)NR CC=NR10) N(Re) 2, -C(O NR
9Cf =CHR 10) N(R9J 2, C(IRQ, -C(OR 9, -C(R92((P9), -
3ed DesShBtion 5f fAindentién - S(=O) 2RS,
L5- (substituted or unsubstituted al kyl),
- sub tituted or unsubstituted al kenyl), L
HDAng WidSynsubstitut ed heteroal kyl), -
Ls- (subst ituted orunsubstituted heteroaryl),

"HDAGbﬁmbtdﬂc@ﬁhp@DndH\éﬂﬂéﬁﬁdutalﬂ‘irﬂélrebﬁfbﬁD%MQH@&IVKWWE coMibination
substi t ut or %ubst i tut ed aryl), wherein L5

d
are qygr%a ateacomr@un ﬁjeﬁn mug t))) 2. -NH,
-NHC( O O NHC( @, NH-, OC(O)O OC(O)NH-, -NHC( O,
-C(ONH -C()O or -OC(); provided that Rn conprises
at | eddP~qpe N wshsti At ed or Lsubstituted) ar oma(b
noi ety anef at unsubst i tBt edisor substi t'Ut ed)
cyclic noiety, whereg s st e
substituted) cyclic noigt g subsTT tnyt ed or
substituted) heterocycl oal kyl group or a
whergilnsupst i t ut ed or substituted) heteroaryl group and
n e h .
(s&@?lot gliae rdi thugn%h hefryu%yl garsggaél A gt)r/\ﬁ)l%thwor%-propyl, which
( e, iethil edd orpropd ablsstituentscare QnsGhstjuted at kubisitutest by one or
ehgq ally acceptabl e
H‘b %L%’s"n de%@%éc} %vg I?cf Cg@)gs?a%ehfs

ar maceu €'salt, or a

RAEae8Be8 wolncal C)LC%%Rgpbﬁ?ér@bI?gﬁhtJééﬂ(yt lRey. tQﬁéthyI[ e3dr -CH,CH,-
S upst i

F
D B P U GRS FPIERPLY S GG tBroyFRa kYU g coalkylalkyl,
abtgerd?albbr‘b%?meﬁ%ﬂ aewan@}le@a @latg?l 8%0% me%er%afy'wkyl e.qg.,

selected fro 1J

oe(rﬁvmepﬁ(@by)ﬁ@)'?an 'ﬂzh @a BPm'P‘ha%\t' @N C(O) ohi C(R1) -aryl-

egRdigmanteH,)R,i s selected fromC(R 1 2(R2 , and (R 1

20 In yet ot er enbodi ments, Zis [C(R 2 2IJnC(Ri) 20
Ri[a@0@1R | are rme)smnaspeiﬁ‘eren’b{amctmdeﬁem&htly Ht 6dCealkyl, acyl or acylamino, or

unsubstituted heteroaryl); and G is WG 7. [0013] In
ReieR e MRS SN dhe sarben fo whisk they are ownd. ieresant G &F°S or

hetRRQadry! containing 0-4 nitrogen atons, 0-1 O atomns

and 0-1 S atons. [0014] In other enbodinments, Y is

sel ected fromthe group consisting of pyridinyl,

i mdazolyl, pyrimdinyl, pyrazolyl, triazolyl,

pyrazinyl, tetrazolyl, furyl, thienyl, isoxazolyl,
t hi azol yl, oxazolyl, isothiazolyl, pyrrolyl,

qui noUnyl , isoquinolinyl, insglolyl, benzim dazolyl,
benzof uranyl, cinnolinyl, jndazolyl, indolizinyl,

pht hal azi nyl , pyridazinyl, triazinyl, isoindolyl,
pteridinyl, purinyl, oxadiazolyl, thiadiazolyl,
furazanyl, benzofurazanyl, benzothi ophenyl,
benzot hi azol yl, benzoxazol yl , qU|nazoI|nyI
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di met hyl propyl ; butyl; tert-batyl; 3-nethyl butyl;
3, 3-di net hyl butyl; cycl opropyl net hyl ;
w@ywBobesy| met hyl ; cycl opentyl net hyl; cycl ohexpdTEs199$/062341
benzyl; met hoxy, ethoxy, propyloxy; rrop-2-yloxy;
tert-butyl oxy; cyclopropylnethoxy cycl obut yhnet hoxy;
cycl opent yl met hoxy; cycl ohexyl net hox benzyl oxy
RGMWW |t5g<9rtrog9r@ pq,\mnply ptdg(gour@y gn@é@ﬁpmtbqrwnth the carbon to

CWH cﬁ’ﬂ?éﬂogﬁd’ caﬁh&ﬂpéb4—@ﬁ@tteyd gcloalk)él a hetﬁrcrar)p golgh?teroaryl a

2-trifluoro-acet pr opan
2 nznmrmem%wWﬁ e OBa mxerwwbambzmwryl polyheterocycle ring;

t.h ut.ano ta benz
RekarpeEad PG y@%h'oéyﬁaca BaliyE CotyhatSRa grahr sty vt
C Yeteogeait Hityakyh @y | berzylc h@tbﬁ:)ayirlélawb@ @y|pyndylmethyl aromatic
ter -btllt.lsulfanl; ert but -sul fi é
+ EPYers, e STc PolGudER. ke AR ad it adkgolyeyctes
S pblyhéterbaryl omoraaRaititipokdhbte by cl6XHnd rkik@dvBryl 484 Fdn-aryl

Me, CO2N(Me)2, CO2N(Et) 2, NH2 - NHMe,
RP&EQ*EWCY%EM Nf\/le(l)Pr) [0831% In sone

IR oS ngea ) e 0. when
28, saph oppPh Atom caHbe optianally bod independeGHy S@{stiutd) Rith R, and/or
- 2C(CH 2CH3);,-,S | or [0032] In sone enbodi nents,

R5'1s H [0033] In sone enbodinents, R7 is selected

x%hfvm #8BRYsame bOGFSdent ancsmaep@mbﬁﬂiy Q@éeééd frg‘mllﬁ halo; C;-Caalkyl,
sel ec om ridain
” Shiftis ot phd BRSO éﬂyﬁa@, $j Y and KR oR Y,

egis EEfeEeé'd oW Hd E%Mbl C4 [Eﬁeltﬁﬁlgy(@(}f? )t/,‘lgtihég?uﬁa_c%%l%u;(yl;5c_yc|oa|ky|a|ky|,

hoxy- pyri
rrétgwmyylopgqnylﬂneihﬂ;-wl; heteroarficarylalikyt edi.rbedzylland 2-phenylethenyl;

6h§fe'i’é(§3rf%léﬂg/llr' gi R)yéa%fsth?rﬁ 0T QGNR LRI N - 2- Y1

R3s iseletled aropmORYY ISR,y S(mee %GJRW NR13R14 and NR1;SOR;
4-ttifluoromethyl-ryridin-2-yl;
R&is seletted droomtt s, plﬁ'13&iu rC12Ceplkyl €+4-Cqcycloalkyl; C4-Cgheterocycloalkyl;

t'é Irt%g{ggﬁf' erlalltg)(ré B?r?zy‘gland heteroarylalkyl, e.g. )ﬂyndylmethyl

cyano- py
Rgﬁsfsé!eeﬂédrfﬁirmzh-@akylobg Zﬂélandb'EF:, C(O)-alkyl, e.g., C(O)CHjs; and
m(a:ﬁ &z‘%ymethyl pyridin- 2- y
5 @ oxynet hyl - pyri di n- 2-met hyl - pyri di n-3-yl ;
r
R1§ W{lﬁé&a t%%/ ??’BQ oggh‘fb en@gn c)a(r{t?(i’e{n')t/l?i E%eg’(e%lfrorn H, C4-Csalkyl and

5 ¢ (Qialkyl;pyri di n- 3- yI 6- car barmyl ryridin- 3 yl;

L on N o R LA A S

GCQJOgIﬁétéﬂfcgmﬁélkWélk}ﬂyéryldhfke% l;and non-aryl polycycle; heteroaryl;
6- trlfluoro ridin
> apy, qllfy|l $90 ZH Pngﬁe e&qaﬁylglk% e.g., pyridylmethyl,

R% gf}?ﬁ%%lr@m}é@?ﬁ\g ok gllﬁgre%l w\%lne?éf)@r@erﬁ nfsé(ljscted from H; Cypealkyl
1C&C4CMyh£@+Cgthemcadpaibyl @yhjnelteooqrylpgrrylaqu |erg 3berizyl;

6 d 3-yl;
BRI b Rty e Yoo

Qbh@RQJ tc@;eyﬂer With & hMbgémtoaﬁml:h theylare bound, are C,-
5-fl uoro- tlhlazol 5-trifluoronethyl-thiazol -

Z%hetergcwqﬂ%ttﬁmro%/rm aglgpetgrcwyl non-aromatic polyheterocycle or mixed
SafehmeHOn-bfi @dlfﬂeté’m?ﬂolez met hoxy-t hi azol - 4-yl ;
2- et hoxy-thiazol -4-yl; 2- methyl-thiazol-4-yl;
2-nmet hyl -t hi azol -5-yl; 4-nethyl- thiazol-2-yl;

i soxazol -4-yl; 3,5-di methyl -i soxazol -4-yl; 2-
met hyl -i m dazol -4-yl; |-methyl-imdazol-5-yl;

| - met hyl -i m dazol - 4-yl; imdazol-4-yl;

4- met hyl -i m dazol -5-yl; pyrazol -4-yl;
I-rrethyl-pyrazol-4-y|; 3-met hyl -ryrazol - 4-yl ;
5-net hyl -1, 2, 4- oxadi azol -3-yl; 2-nmethyl- 1,3, 4-
oxadlazol 5 yI 1 3 4 oxadlazol 2-yl;
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[0059] In sone enbodi nents, L4 is proran-2,2-diyl;
pent an-3, 3-diyl; cyclopropan- 1,1 -diyl;

w@eyoBobws@n- 1, 1- diyl; cyclopentan- 1,1 -diyl ;PCT/US2008/062341
cycl ohexan- 1,1 -diyl; or cycloheptan- 1,1-diyl; and
G is -COR9. [0060] In another aspect R6 is acetyl;
2,2,2-trifluoro-acetyl; propano 2-nmet hyl p anoyl ;

Rg @s@ecﬁ@ﬂ fromo eyl Qg C}p@yﬂgqlz)@,@zaﬁwgerocycloa kyl, aryl heteroaryl,
| - but anoyl ; benzoyl ;
| y y
phen%e‘l?gt&%%@qg%é py car%onyl ; cycl obutyl car bonyl ;
Ris@dtelbotey fronl € a0¥IKy!, IGFCcinslbatkyd Ut - Cingtero®fcloalkyl, aryl, heteroaryl,

E ORGP N BN P YK H G G P RS o bed above

R[, % sdiB&ed ?rBho(‘B'?%é’aW))l Sgst 6 4iSalene etg}ﬂs E%S&c'&%fk‘?l Bryl | dromatic

| ’s” Under st 0od at ’s uent s an st’i t ut
p&@otyeyaies, bntermvlc@wbdiwh drstesearyiatketl palghesereand And BIR:R1;

selected b {%ﬁ ﬁrdlnsry skill in the art to
mds 80 RIS SRisSiRddE e chenmically stable and that
C dt ni ques known in the art, as
zm%aﬁl&?eosﬂﬂgf@%% dﬁ?}ﬁt hse(?g .

as those sef rein. [0063] In one aspect,

or a phantiadegtidagy &cdeptablesaianpeonNd sel ected from anong
Tabl es 1-5. [0064] Cbnpounds descri bed herein inhibit

the activi.t ast_one in_t

t afp BPraPrast Die et T smeAadBRidherels g sHARIL RRE SE bt only
subshmeatsrarehmrbgénthe activity of at least one protein in

the MAPEG fam |y of proteins selected fromanong FLAP,

colpR T ag e e Sered e R BREAT R SRRERY . ietegpoly fuoro

or cHi@ast one protein in the MAPEG fam |y of proteins
sel ected from anong FLAP and LTC4 synt hase. [0065] In

acRR{R5BRRERD jTREBRARNE AERTEACRE O, MBS hyebiiRe notea

Examsleaobshatamecs@atght anddoampiediG eleatkyhgubsttiuagtsamclude methyl, ethyl,

o 5T, I SoBb, PAUBLSRSLTRET LHES DR . B abo

substitipetstinclatEsioath bewﬁwmmalkyd g’rdsm)suamd adkyl groupsratace substituted by
e t nuf e di S msnt

one?j r\r%grtrehsgﬁgblﬁ S%tﬁ%énn'?s #c? J]ﬁgegr%s%% ﬁ{éonp:fgr g'xeﬁg 'é ror]nore double

or tripleeC-Rikieiaas f anyl; Icycloﬂlk)prhraice|axgalkylmlkyianmspmmpakhleacylammo and

or Eeit HRaTT FRTeRy st ol nblh o nacony. akony

oxyalkgl, arkglaamp:emtd arnimealgylot ei n nenber of the MAPEG famiy
of proteins is FLAP. [0068] In one aspect descri bed

kR S T e R

cycloBORH cyclogtylt tyelanekyi@add dtoniike) snlags ehhbsmse sppeaifipdt funless otherwise

note?,lhég%é@ﬁlaggtnta%ﬂmn% (%j% bot ns?{bs{nggg%ygl glkg%gcent éjiﬁycloalkyl

group$thiat are d@stgetedtﬁyamnerm”ryb suitable® aabsammtst ;nctddmgad:kwalkyl halo,

hydrg%ﬁm&afkolgg?@ﬂgu ﬁl@ an%r'no agd gﬁ%‘% ent PEeV%reéfWFtntuents
for cyplanlifys grdup 6&judernatm dydrope (alkoxyl,e@qaIkbledlkylemmorandsamlhealkyl

use of a conpound described herein in the manufacture

of C tri

de};@en eos])te @%&P%an& g{ alkl'lean& ngg %F’é de.ug%tm?e gls? appl?esqo the alkyl
portioenafidthersubstiiuents saslp)estwntmbelsmmtdmd akox), alkiylsarhines, il ketones,

arviefiy ReGRERTARE, SRRECRRLarRAE Bl noTInRRR R bR

mamal . I n one aspect, described herein is the use of

a compound descri bed herein in the manufacture of a

medi cament for the treatment4of respiratory disease in

a mammal . In one aspect, described herein is the use

of a conpound descri bed herein in the manufacture of a
nmedicanent for the treatment of cardiovascular disease -
in a manmal . [0070] Articles of manufacture,

conprising packaging material, a conmpound of any of




[0079] In one aspect are nethods for

reduci ng/inhibiting the | eukotriene synthetic activity
wW@R008ABIepbxygenaseact i vati ng protein (FLAP) i nPGI/Hs2on8062341

conprising admnistering to the manmal at | east once

an effective anount of a conpound having the structure

of any of Formula (A), Fornula éB), For nul a

Fo Hmﬂr@yelgylkylpsybﬁﬂwgﬁtﬁ Pcludect w(mt)erwehnhai'a ripgy, sueh as 4- to
7- mé:r%é'f’ééli ﬁ%ﬂrﬂﬁuc 519858Ql)ntlaﬁwru%}uifréf?t1h€65et@lfoaf‘drﬁ§§él@$tbc\! from r]ytro%en sulfur,
oxygef. E¥amples of ﬁy'tabh)hmnoayql%lkyl s@bweatsmyludﬂyrrmw (D),
tetraﬁgcfrgﬁxlrﬁ tréﬁhydﬁﬂﬁmmé’nﬁ Sp)épcfri’églr F@Er‘ao ?quraﬂ%%rgg{ %I%é@uhno
1,3- %azapage c1a4 d@zamaﬂen 1 dsoxgzepane ansl bé-okathiagane Unless otherwise
notell 3th€ %%Dgr[em'u&tﬁ@t H%p§u I&lt@d:a]\ %%%r@ﬁ?mgrb?%ﬂ@ or more

ul ate aci y, basicit | 1" pop
suuta@k@l wﬁvtuevsan@lu@m@n Cpaiixssh ealogcpypwp&wt aeY P‘@terparel arylalkyl, e.g.,

ot oo OO B bR AP RITH Oy e b

Unleg$ othenvipe aoted| pitrogen haserdoatoms e umswsttal@sd)mpsub@mutm H,
' i t I . I i X
oo 9oL BRE SR Ao ) Bl 20 By

alkylsulteoylPrng aryfselfonybs, of f-target activiti es pot enti al
toxicities associated with cypP450 inter act i ons,

drg??lgé'lk&galkﬂgﬁﬁﬁﬁﬁégf?ﬁcﬁuag@?EFSU# sl%?th%: tarh0e" -(GHa)e-cycloalkyl,

Ications to e talloring
wherginmnp 'éfafnlmhﬁy fiom 140e Stitable @iylcytipalkyisubstiduentslincldeon

y [
cycl regttyg?(er%}’m\@i c Io gﬁ?o@rbf acgélgﬁ lygrtlétlh gbq]ggﬁ I?eoe%ugh s(ﬁgstttuents are
unsubpiitied agisubstituted imﬂ?eua!kyvabon puiditihe gymallsw pgrtiom by a suitable
Al ' t e the design of
subshehCHNREGq R Aol 2] ot AL ¢ Va1 ng
protein over other proteins. In further or alternative

enDolsyhstituents" iq;:luql%urlqubgitvwgrpé\enyl [and pheny substituted by one or more
suuta%%?t‘ith&rﬁ!s '1%!&1': a?'a%}l ' lﬂSélks’i\ Ry | gt c?cl%#éﬁylm%ﬁhﬁ”

|n|ty noi et or ater

O(C@}ﬂﬂfyauomlﬂé hatlménttn @gﬁ!nm@w@@yno @mtn@%}k%falm&ﬁph@s nitrile;
carb a)k’y[ E?VIKQIH ?%ﬁ:ﬁ&%ﬁ&ﬁﬂrﬁrﬂ% ?InérﬁtéRan ch as alkoxg Preferred

ory agent s her or “alt er nat

SUbS@WﬁO@l'Wﬁ%indvﬁ'ég ICatilcaikyl; emoaﬂ%egm ogyctaprerytmetbylsalkoxy; oxyalkyl;
halo; iFd; Wiino: Rty Yo/ rk%m élﬂ‘ltﬁ l‘thon%/ Tle’ & hie% lg)r'%llkylsulfonyl

‘ant agoni sts "an oni st s, n furt
arylsgiferyr and ammosuifasy- r@f&rryolesW@uaablelarw9rqmsmquc@|¢1eﬁglkylphenyl

Ik Dy S RAKIS R Ol B g oS00,
dimegykainorhenyl, agmv@sopy[p@ean] carhetanmphemyl asp@enewfenylphenyl and
tolylﬁﬁﬁk@ﬂﬁ g or nodul ating, including reducing and/or

I 'nhibi t ' '

g the activity of 5- |ipoxygenase activating

protein, directly or indirectly, in a mamal
cohmmaétic RelyarHesinsiude naphthyl, ansenaphihyhsubstitutediby ormergmore
f ' . .
suitaffl SSRGS PR Sl RO LopRf, & BTRaLBBtop et oxvaty:
halo; Fr@trwnanq QJkylaranerdnainedtkyl; Fa keloaes, BitrileFoanyaxyalkyk ajkylsulfony;
I n anot her aspect
arylsgl‘f% ?']wéod@d'f?@n aﬁ&)?ﬁj%t%Uéms f[r‘fgg)adl ng reduci ng and/ or
inhibiting, the activity of | eukotrienes in a mammal ,
di Hetetgagy! @pb$tﬁl¢ﬁrﬁ%@pluye cenpwids with a18nfonf-searbieray argmatic ring
cont% F‘iﬁg BRIBRMo hét@ﬂ%‘i%ﬁ?@(‘e %rﬁf1f-? N L Lé%ﬁec?é‘d @m N, O and S.
t one conpoun avi n e structure of an
Formula (A), Formula (B), Formula (O, Forrrula (D),
Formula (E), Formula (F), Fogpula (G, or Formula (H).
[0083] In another aspect are nethods for treating
| eukotri ene-dependent or | eukotriene nedi ated
condi tions or diseases, conprising admnistering to
the mammal at | east once an effective anmount of at
| east one conpound having the structure of any of



[0097] A further aspect are nethods for the treatnent
of cancer conprising admnistering to the mamml at
wo e@st3wace an ef fective anount of at | east onRCT/US2008/062341
conpound having the structure of any of Formula (A),
For mul a (B) Formula (C), Formula (D), Forrrula (E)

Forrrulaﬁé Forrrua(G%r or Fornmula (H). pe of
TypicahRelero 3?“'?%%%’6%’”0'199? 4rgl. thanyl, Mﬁr?'édPXFBZ°'?>éH%%°é9atth'€Z°'e

oxaz&BNERIdiRN ByrithiBRk, B88%ddIyP rp%lhﬁﬂ%téﬂdqgé ficd. UHIEBS SthehiiEORdted,
I'n" anot her aspect are ods for treating endotoxic

hetergpp/t RubSHivestsAre é’n§‘l‘1‘2§é't{~‘t%ﬂ&)°rqb§¥'tﬁ§?da‘ﬂ‘rﬁ RAr6PR AIAAY by gne Aemore

suitaPREuBtitadntd Q%Gdlﬁ)@gﬁ{l the@ifye Sl iR icATHENfRE aBbvd, %ﬂatanother
one conpound havin he structure of any of Fornul a

heteroagy! syhstitignt fﬂlsygemaiomﬂ e @@ubspw%vrét@@s'tutqﬂo B19ul By Ris;
espe&@y ufe@tﬁlWL@os@EkntsF%IU&’é A CQ,ali, 49, %Hn?oa@:bpand[émgn%]l
I'n "anot her aspect are met hods for treati ng rheumatoid
arthritis and osteoarthritis conprisi st‘adm ni stering
i

t Alylalkyheibstiluents indyds argHeeotthe &rmuda 2)amwhr<%fz)nar<CH aryl)-
(CHQE%?}E OPQGH?%WEPMWI éa&wy %eﬁe“}?aﬁtéﬁbcr‘(i:yér% déffné@)éb&fe Such

ormula (D

arylal%k%ﬁ%iu?@f 'nqh&erﬁﬂnayl(%johemthﬂl &P g;yletbvl obi-ARrePy -
phenl BRHIO L pihe J\H@HWQ -@pmayleti &, %H&H‘ﬁ i&{er@rp%H@rléﬁdWﬂhe like.

i ncreased di Seases conpri sing adm nistering’t
Arylal B T o UnBBEt S G bSHRe TSI GToidly of heeayi moiety or
both QE%eQ&IPSBQléBQVé%Y'aIkgl ér{aearwsfu%ﬁtu&ﬁs of any of Fornula
( ), For mul ormula (C), Fornula (D), Forrrula
For nu For mul a ( ), or Formul a éth
d| @@8%'?%& ISHE%“UQWS {RsldeOreipsphthe f@ffw'a mehétemary'

wher8RHetdrbhrg) arkPss Qr‘éﬂﬁa‘ﬂhé@ agé\i%t ArRERE BFibdihg gratpds Qﬁ&,tdrtb% carbon or
not or dysfunction.[00101] A further aspect are

a nitrpgen p B IR dRREoT @3 SoRpd-PETTmah tm'g@@mlrﬁgthy!

qumélﬂet‘r‘:?learﬂaﬂmmylbiﬁyll PREdroSICRIbaRuSHE afd bNﬁlb§ﬁ9%tor%fJb§ﬁtuted as
| east one "conpound having the structure of any of
discusgedraPayve(fay hetﬁféﬁaﬁmpﬁd elsy! substiteemta: (C), Fornula (D),

Formula (E), Formula (F), Formula (G, or Fornmula (H),

Susindl 9P BStitLBRts WetfudeYrolEy ofthe B3FMIIR) € (OGH,),- C(H)(NR13R14)

| omer ul onephritis, Rycl ospor i ne nephrotoxicity re

(CHLp SRnBPE T e s PR Rep0 G0 DS B [ofiahisr A oabSUbstitents

inclu@®hBQFkE ah@ hoMnBN A tEriSo 8Eid$, F<eah laaguyeﬁaw ®- tﬂrpt&aﬁaﬂ?u E-lysinyl, D- or
renal insufficiency colgg)rl sing admni Sstering t

L-homaperiy! 4ramipakutriindey! anf E5raeDi4/Re@RBYINt of at | east
one conpound having the structure of any of Fornmul a

( A&Ion Eﬂfnﬁﬁﬁcipo( cle GOt aﬁhludgﬁfcg&licéhnﬁft)bucycﬁ@fﬁ% fing systems
g For mul a , Formul a or mul a 00103
wherg €agh Fipg gan Q% S-gieanheseth e?“é‘r”’lgr‘@&t%’?ba R 8 pye or more

doubﬂal ﬁjﬂﬁéﬁﬁplé%ﬁ'ﬁtﬂé S&thbROSIM s L6f bR -drembhie poREYERs iRdlude decalin,
| east once an effective anount of at | east one

octahySrRitAsNg. PRIPY HgbenrocktonapteneaanstpeshyAreheneg ihgrdeps) Such
subsﬁl@éﬂ?ﬂ'a?e G@ubsﬁt@fé@ﬁr%uﬁ@tuteﬁ%‘s'Hélséat(e@)abo%’ fd?"éké!oél@l ,groups.
Formula (F), Formula (G, or Formula
anot her aspect are nethods to di m ni

i nVxaf@at 8hY naR; B@’éP@'Yﬁ\fc'ea%‘ﬁlsﬁt“?ﬂﬁsé’é‘i'?%@CW'? ANG) triselicdpsed ring

systefd Wh&eldagh Ahg 388 b8 Y- td S-HERshepelE Bndist IBAR JhGiRGYs Hohihtic.
acute p)(el onephritis. [00105] In another aspect are

Suitable $FFwIesHf mired amt ?fﬂfbn%a&vf %%quYﬁ@SéﬂﬁHd@ pethyigpedipx/phenyl,
bls-nﬁjétﬁﬁérié%fo&?/bﬁéfﬁl \4Imm&a%rguidmahth%nécaabé/r%gméraﬁe

€osl no S conprisin nistering to the manmmal at
dlhdydé%”(thr@ﬁ@'@ g %’T/{Iggqepqe Sg%gyﬁsta&enﬁ arg aipgybsyfided or substituted by

mtro‘éPH?@é’QﬁabQé“ébé\ﬂa %h@y&dlk%bﬁéruﬁs‘)f any of Formula (A),
Forrmula (B), Formula ( Forrmula (D), Formula (E),

Formula (F), Formula (CE otrgEormula (H). [00106] In
anot her aspect are nethods for preventing or treating
acute or chronic erosive disease or notor dysfunction

~of the gastrointestinal tract caused by non-steroidal
anti-inflammatory drugs (including selective or
non- selectlve cyclooxygenase - 1or - 2 |nh|b|tors)

- . M o oy



[00117] In any of the aforenentioned aspects invol ving

the treatnent of |eukotriene dependent di seases or
w@odilgieans are further enmbodi ments conpri si ngPCT/US2008/062341

adm ni stering at |east one additional agent, each

agent may be adm nistered in any order i ncl udi ng, by

way of exanp an anti-inf|anmmatory ent, a

di ¥?'

RRHOAD REPRETIIDPHEE PECSaaCHOHRES Bed igg systems where
eachﬁﬂfgrﬂﬂnan&e?endgﬁfyrﬁé 8 drB)memBEradl a%d(c@'ntalrF ST Aofeeteroatom,

Forrruas1 Formul a ( %{ For mul a % or Formula (

e.g.4, ey3pmi re t%'F‘Sa‘?ﬂoﬁﬁfb PO, f&lor§sey thet theyfped tiogpystem is

aronfaﬂ@esh@éblégiﬁﬁﬁeé of pol{rﬂétérﬁéﬁyhﬁr'ig Ystéthd ﬁn'i:ﬁh@& lQtioline, isoquinoline,
nbodi nent s ant agoni st is selected from

pyndﬁgyf@@pgk%rto'lqupﬁgmfa;quqiﬂne indale,(henggfuran, benzothiofuran, benzindole,

benzb?eaiowpznbreaenanretudaqhalmld VUHMLA erw&el 2%& t}e'ﬂéfg{rgﬂ

n propyl any cyc
subs{ﬁusngﬂqreeewh?ﬂé&cﬁqr U¥>a tMGIleX'a%PafP% étﬂ"hb)é?'ﬂ@r?f more suitable
subsgfu[e[n% Fﬁ%ﬁjﬁﬁ‘nﬁ_ (tﬁ’é Qlkylls%HLtftGéML?o%ﬁ Qb?%gea%la‘]éﬂﬁtsh dnt of the

| am nof orm c aci cl opent

form@lgr@r(pyrprppchuwg@,mz) 16 o litragen atoms are unsu stltuted or substltuted
0 Vi t

eg. 4>y¢egs ép&&al(@nsggﬁwétgﬁgtﬁkggﬁw dﬁur‘{ﬂ@ a%w ShiRa8)1and
sulfoavlt ernative enbodi nents, the anti-inflammatory agent

i ncludes, but is not [i m t ed to, non steroidal

an

| nﬁ?%ﬁaﬁ)ﬂ;ﬁ%{"%ﬁ)ﬁ@ @c,ssmﬁiéﬁfmeﬁf’% lﬁelg%ieggggggamchc fused ring
Systqmﬁwwberecﬁaeh &ing can @Pdr 6259~§mr1beagd (o8t gafher mere heteroatom, e.g., 1,
2, 3 X AEBERARTRY @hoddh Fh BN 008 aRk *ceﬁtamtzeve?em@ﬂ rﬁ&rété-c double

the anti inflanmatory agent is selected fromth e%@
or triplghonds | Atable ayanties efgranyaromatie splyhetaioaygeminelde hexitdf,
c:s-pgiH?@m-MEBﬁa[tﬂbﬁ@ﬂyﬁ‘Becﬁ%% mzofift Qcﬁ(la%epnzyl

aci n docl

2,8- d*Qaqaé@wPl@ %leetﬁmtw(?hyctemem{ﬁ B-flthésipbeRe aErmdropyrrolo[3,2-
b]pyl’{@e d&?%r@na(plﬁgyuﬂﬁét ;5@r)1ydr9'1‘74 @E&@&ntaﬁb 9&:8 #HC ' Unless otherwise

ket opr of en roxen
noteg noaxar@@m'c Qﬁvléeater@mechc ﬁpeﬁtﬁm%ﬁere unsLbstiéae or substituped on a
carb&’?%ﬁi By @r%'bﬁ’nﬁbr%%b%h@éﬁ@fm L&ﬂ% | 4 tﬁ@%rlr@f st@ﬁtuents identified
af orenenti oned aspects involvin e treatnent of
abovgr Mitrgaenzatewme ath wrsulstitytedion sHibati gd cagc by Riaeepdaially heeful N
subsGlBREIMEYeSH COITRIANIG), e nagmwaé 19hkiGirdy | east one
addi ti onal agent sel ec?' e gr od'p consi sting of
al entuzumab, arsenic trioxide, aspar agl nase (pygyl at ed
orMpxes 27y apdpagiapi ralheteracysesaubstitiients ineludebiseglic and tricyclic
fuse® ﬁﬁ@’@)‘é@rﬁs HER: @a%h(i'inﬁFHaﬁtHerl‘r- t& b3AEhP&rBS; contain one or more

daunor ubi ci n/ doxorubi cin/idarubicin, irinoteca

heteroptaia ehasieRdrons O NusiSo @ﬂé@t leasiqenet of 2osreings mstmﬁ aresatie, Suitable
exanPﬁ@é brirAX&S QWmd ﬁéﬁ‘gllyl 6!9@%95%9%?3@2%%%r@iﬁdol@ r

| asses of I nc an an |estrogen

1,2, 3 tekROVARHIDYER, 537 - el S0 Sihonipea e Ao, o
5H—dﬂ§éﬂ£(§{9 lé‘fﬁ ﬂe%frfee'i Olih 5;@/ ﬁ[?49ﬂﬁ d]ﬂgrrzf){i]@?%ine 1,5-dihydro-

}% st ards’ suc an ot
pyndﬁ@&wh . éidiezapine- omeetn?n&mﬁﬁ %h@*ahaérorbe@tzpﬁbimndom 3-e][1,4]diazepin-
OpRj b
5-oné. oggtegggﬁkﬁm@? gg&?g er‘n[<I E %Sr’)é ‘élﬁﬂﬂaﬁlawl Pg@éﬁ%ﬁ&;&k substituents are
unsugetftutﬁﬂ oF aubstisited amarahon@atomdyrane aronare guitabié gubstitwents including
N-OfY I H@tcgngf%ugp %Hg@we QNyl%HBQut&JH‘E R tiflddCAE3UL Nlitrogen atoms are
unsugasta\mtnesl@r swbﬁtiaﬁdramt bsoR.fapasspmw@eusefnl N dulbstitusintsinclude H,
) Eﬁg,} : orenenti oned aspects invol ving
Ci C{ ’tzc‘r%lf g@)‘/r%%%w%&gtﬁgp @E}t ed organs or tissues or cells
are further enbodi nents conpyLsing adm nistering at
| east one additional agent selected fromthe group
consi sting of azathioprine, a corticosteroid,
~cyctophosphamde, cyclosporin, dactuzimb,
nmycophenol ate nofetil, OKT3, rapanycin, tacrolinus, or
thyrmgl obuI | n. [00121] In ‘any of the af or errentl oned

o oy T T oy e e



bi omar kers are selected fromthe group consisting
O LTB4, cysteinyl |eukotrienes, CRP, SAA MO, EPO
wozesii3ebd P-a, SICAM |1L-6, IL-4, and |L-13, wh@T/8S1008/062341

still further or alternative enbodi nents, the

functi onal marker response is significant |ung vol une

(FEM ). [00129] in another aspect is the prevention or

t r ARt sigpents inebidei REimary SgeoRiARYy akd teriiaik gminesrand in salt form,
quatéBahainfifedli BRARKEs 68f arfiRB SLb4tRARHS PBRHE $4dM3- and di-alkylamino,

adm'ni stering to a patient an effective anmount of a .
mongz=| and dingfh PES: MoRRepRd fi-arialkl-amiant ayikarylalglemino, alkyl-arylamino,
alkyllafgakiibhre dhgithgikenf or mati on obtai ned by: i) screening

the patient for at |east one | eukotriene gene SNP or

hapl otype; and ) nmonitoring the patient for at | east

onaulfosy ﬁi'@ﬁ@sﬂ"&’lﬁieeﬁﬂkx’ﬂﬁfpwhﬁﬁﬂ Gryjsuiionyae-Bemethane sulfonyl,
benzbhd sNRIMYE Risynshd g k@t i ent for at [east one functional

mar ker response to a | eukotriene nodifying agent. In

further or alternative enbodi nents, the FLAP nodul at or

i SAGY! pubstityents ipeitige groups plformela -6fOnYM: ePRER)-We -C(O)-O-W or
-C(omﬂ?gﬂkﬂﬁﬁéé,wtibR%,jﬂ%?%élbﬁl@ﬁalﬁﬂne_ SNP or hapl otype is

a |l eukotriene pathway gene. In still further or

alternative enbodi nents, the | eukotriene gene SNP or

hapPYRNYpe spistiiuents inglyds gubsiituenizefi thafariylaMNRe) HO)-W,
-NRFEEN0-PNBnE tN@agbqt))vmoH ahd R, 1R8I e BbARUNMOIY €

enbodi nents, the | eukotriene-related inflammtory

bi omar kers are selected fromthe group consisting of

L TEDE Regubstiiept HODRIDIGRAOR  -enpalkeinlz a gipep ofihg Tomula:

MCP-1, MP-a, sICAM bL- 6, IL-4, and IL-13, while in

still further or altefnative enbodinents, the

functional mar k&P< esponse~hs _sighi fi cant |ung vol ume

(FEV1). In further ; enbodi nents, the

i nformati on obtained fromthe i pgnosti c met hods

may be used in an al gorithm it e i nformation

is analyzed to identify patients in need of treatnent

with a FLAP nodul ator, the treatnent regi nen, and the

t yPefedénddsAbt savhLdf tedsubdsents{iféhdOthe fdllowmy: of the

af orenmenti oned aspects the | eukotri ene-dependent or

R1éukohale enha straightachain Gi-Sealks or condi tions i ncl ude,

D b PR P i RSB S S RBS AR, Ytoahyiah,
| Ntagyl Hetéroatyl, lanyigk§l] Ketrdas/lalkyni-{TH))C(OMRS, ARiikd Scyl and -(CH,).R7:
al lergy, inflammtory bowel disease, adult respiratory

Rdiasd Re sse therramener, diffgrectandi indepentiantivt setasteddfirernMyamg C4-Cealkyl, or

strqke,. cancer nd_endot oxi. hock. [ 00131] O her _

R a8 oG PBaF e e acioditichyBeY are BatDenisbriRedt Gr@. =S or
COMPENR,t i ons descri bed herein will become apparent
fromthe follow ng detail ed description. It should be

Raitiegieaterd tiomib elesalkyt KatCocyntoati, £+ 4 @ttetdsarycioplkyloaryhmegteroaryl,
th yy 2 e i ndicat e _
oman B fcr S8R, Sarobl B OE B A ERER, i, 2 mied
si ey apdinpow@sy! phiaypiss palybieteradiryli @ aon-eranatictpelyheteanecycle, and a

SPipkikdg 919?' ﬁ%ﬁagﬁp%‘ﬂ’gtég??%i on will becone apparent

to those’sKki _on1this detailed
ndes @; bRd hPare thé bamhebedigeess afd trRdpdeieptiy selbftel @6, when ny is

patepnts, patent applications, and publications, are
Perteb PP EAPBOATBE WipoPeitiet ot Boeherdsatly Surtited yiin Ry andlor
BRIFGF DESCRI PTI ON OF THE FI GURES [00132] FIG 1
presents illustrative schenes for the syntheses of
conpounds descri bed herein. [00133] FIG 2 presents
illustrative schenmes for the syntheses of conpounds
described herein. [00134] FI&. 3 presents illustrative
schenes for the syntheses of conmpounds descri bed
herein. [00135] FIG 4 presents illustrative schenes
for the syntheses of conpounds descri bed herein.
[00136] FIG 5 presents illustrative schenmes for the
synt heses of conpounds described herein. [00137] FIG

- r o
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pivotal role in the formation of the cysteinyl

| eukotrienes. Involvenent of Leukotrienes in D seases
wW@eoogasmBda i ons [ 00151] The invol venent of | eukPCT/ 82008062341

in disease is described in detail in the literature.

See e.g. ; by Busse, din. Exp. Alergy 26:868-79,

1996; O Byrne, Chest |IlI1fSupp. 2): 27S-34S, 1977;

SRed Yare fhf 9me gk different gngiinderendantly selertadBomthdalo, Ci-Caalkyl,

Klig n I 66:1 166-11 70,

1950#{?‘5-?% gg)rﬁ@e?Rg % Cm.ar’dng'gﬁhh 'Dis., 42:677-679,

R98 3elketell dtom Idn@slekmtlmeCmclbelﬁyll of- Ca"mmboydbalkyl, alkylcycloalkyl,

of TSRt R ﬁvﬁhﬁm‘fvv"a'?@” T Wk on
H@;SQ%él@&tleéafrohPORhé g SEML) afmqg? 3RA NSRS 1 0

psoriatic | esions ( ragbal e e

Rgli® sélé&e&%m EH9§R)5, NRMRLL 2] - (gblan(yem:’t(fab)&:]oallﬂf |Cﬂ¥¢5&ét&f<}bycloalkyl

responses e_be ste reflect three types

of % “ﬁ 3K q%g r88@"a\)8@sel s. The primary

F%h@@&@ctb@ fRfh CP@ré?I%Fr%ndi @(Mfléﬂiw ar di ameter, which

results in an increase in {ocal blood flow and | eads

R@ aadh R nare ¢ias samé enpiéfeantiard indeperaizptipsslected GdbciH | ©PC alkyl and
?2@ v& ocity of blood flow, especially along the

sur Eg f smal | bl ood vessels. The second change is

ROR fdcapidiM, @, @san‘@nt b?bgés}cw%ﬂéyk Tldd ét%%c&@l@al%l%ﬂl,

vessel to express adhesi on nol ecul es t onot e e

bi rftergamyt, a&'?'bﬂlaafhhﬁ@rq’@wﬁﬂw'yt es. The conbl nation of

d ow a d .adhe
T PORE 28 0 vEE of Bele RN oRerienfidatRurt R -Coal
m gTaCeyclnalkyll QpCthetaroesioatkyh ravy clsstetoapiyrar@sikyl, heteroarylalkyl and
extravasanlon These changes are initiated by
cyta&ypﬂggy and | eukotrienes produced by activated
RB(s RRIAGEFom P €8- Gsﬁfkbla@"(@tgéﬁfbahﬁﬁ cbftgH&erJ ao&ky:ssryl ,

ceIIs attracted to th fection aré genera

ned’ter“?isﬁryl @W'#ﬁéyheéW@aMﬂ'KYbM(CEJS}z)rﬁ%?m,cyt es, whi ch
t t
g st B S B B b R D RrE e onRu! 89, bgteroaryt

as afxdalkylopétetcﬁryamkiyllay\mo@HQMZR@ al so enter the infected
site. The third major change in the | ocal blood

Rneessef%fqufr%q forks €4 Cecyelpalyl, &+-Grbeteeasytipalkyl, aryl, heteroaryl,
satf? of,etg@a R*,ghglm Jt,F@J ned together, the
ndo h cells 1ining the bl ood vessel walls become
nsispm"riategdr séleraeld frgmt®6earid of fluid and proteins from
t he blood and their local accurmulation in the tissue.
{isselegted digay O. BR1a IS and®hobi ol ogy: the i mune system

or a REkrEBIHRaB ot G RRER . L ot el htivel v oAk

contractions of isolated trachea and | ung parenchyma,
andséfhlemamonds atthe dorenuda @), inohaegtosenwhpearein dagh of Ry, X, Y, R; and
[ L o u n tha t he
Ruis (AR oSS wBXRUBIIET 3G oSBT bislng®'. ScHRciay those
wherpind$tiafyl anGHa<CH HOMever, LTB4 has been shown to be a
pot ent chenotactic agent for eosi nophi | s and
Egggggbl a(?)reS us[@%&dr% ?teg:%?nr %é‘ gl%ﬁ’tgé%c teprrr\ula l(‘IT$
i nfl armatl on and T-cell nedi ated al l ergi c ai rway
hyperreactivity. Myahara et al. J | nmmunol
174: 4979-4784; (Wl leietal.JExpMed 201: 1961- 197
1(2005). [00154] Leukotrienes C4 and D are potent
snoot h nmuscle contractil e agents, pronoting
bronchoconstriction in a variety of species, including
humans (Dahlen et al., Naturg,. 288:484-486, 1980).
These conpounds have profound henodynam c effects,
constricting coronary blood vessels, and resulting in
a reduction of cardiac output efficiency (Marone et
al., in Biology of Leukotrienes, ed. By R Levi and
R D. KreII Ann New York Acad SCI. 524 321 333,

A PN\
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| i poxygenase inhi bitor ardisiaquinone A on hepatic
i schem a-reperfusion injury in rats", Planta Med. 2005
WOR@WR/II168) : 717-20); (vii) reducing the constriPRCT/082008/062341

bl ood vessels (see e.g. Stanke-Labesque F et al,

"Inhibition of |eukotriene synthesis with M-886

prevents a rlse in blood pressure and reduces

nor adr enal i igevoked contraction in L-NAME-treated

rats",yer J N : 2003 Sep; 140(1): 186-94);

(viii) I owering or eventing Rp increase in bl ogd)

pressure (see e.g. de- Lahesque F et a

“Inhibition of |euko ENENSYy Fh@sks\mAth MK- 886

prevents a rise in blood pres8ure andRe educes
wherB@r adr enal i ne-evoked contraction in L-NAVEtreat ed

rats", Br J Pharnacol. 2003 Sep; 140(1): 186-94, and

W&l @B; L, et al, "Pharmacol ogi cal evidence for a novel
C stelnyl-leukotrlene receptor subtype in hunman

ﬁauﬁf seieciey framt b ro-Geationt ICarkesydieatkyl - QohPlespayatoslkyl, sydgalkylalkyl,
De .
and T eSO AR et B I T ORRS AR eyt and {ChoRy
ne@dophi | and/ or nonocyte recruitnent (see e.g.

kot
Re i BRlBHAN hsTerafiat b S Ra Pl o G e Ay pan-gromatic

c elpofycasies; anixedbyryhynetdreapopsycyeleeSsolyheteroamiodr. mizéd aryl; and
4979-84); (x) abnornmal bone renvodeling,

|o§?“6¥% Bﬁ%wFﬁQFﬁalng ost eopeni a, osteoporosi s,
oraﬁ%ﬁ%c&t@bﬁﬁg&%pta%mrtné}@ ot her diseases (see e.g.

derson d°, et ibition of |eukotriene
function can nodul ate particul ate-i nduced changes in
boheoten quitable Pepesh P RcrerRMatRl ceBpWdsyare thrse BEPrmHiEL}a):
Res. 2001; 58§ 4):406-140; (xi) ocular inflanmtion and
al lergic conjunctivitis, vernal keratoconjunctivitis,

and papPLl ary itis (see e.g. Lanbiase et al
@1 620§(2003)) (xii) cnda)

Ar ch. CptﬁblnDL vl
di sorders, including ar & NQ;rLkg]ted to, multiple
sclerosis, Par ki nson' 3R zhérmer' s di sease,
stroke, cerebral ischem a, retlnal i scheni a, post

Whﬂ?@rglcal cognitive dysfunctlon m grai ne (see e.g. de
n %fg Carvalho D, et al., "Asthnma plus mgraine in
éﬁ hood and adol escence: prophyl actic benefits with

R %Jl‘é?éité@g?smfﬁfcc% G%Tkg '@iﬁg@*ﬂn&émw d"ecggﬂ@férﬁ@cycl%gﬁ@l EWoalkylalkyl,

Mont el Uk

in afﬂéﬂ%?f@gwy|aéxéal§ylohetﬁﬁogwéalﬁé (%Hq@&(@ma aminpy! aml -(CH2)Ry;

&85(?')?/ %é;ra? g’(‘ﬁ G P@yfggpepfhcg} 3roma%c polycycl?és and mixed aryl; and
newmoozay! ip!b'ynwa)ﬂapémaﬂymylmucﬂmsr)aﬂludtmhénylnp{my;r(ﬁm@aw p-O-Cy-

S UPFuh e ae Broet b o A7 Sk Bherb ety suen

ar ashiedzmi mtmeirdeMEba;bmJaiﬂtJembenﬁfwd?rtem- 19889- drpard-Bhlorobenzyl,

b d d d |n] ; [
caREHP e Gakort Bt o1 & Had G taeres b atfe eta- or
caw@m“-m??ﬂxwémvl BOb-tlidbthaixy el 0|r?_git|¢|ﬁitetﬁollx9ﬁ¥lfr&yl drRegtho-, meta-

0] an argets, I .n

A PEpaFmoRb. U 45 Cr-Sopthy b SPg e Babtar, medispyieheny
t 467- 483 (1999) (xv)
ora@a@?%ﬁ%gﬁo{%ﬁéﬁg éggg??%éﬁshock ( see e.g. Leite M5,
et al, "Mechanisnms of increased survival after
| | pyeplesryrigtesHag pereus i dhaceamrawngds okioemuladtl: i n mi ce
consum ng olive oil-enriched dief ', Shock 2005 Feb;
23(2): 173-8); (xvi) rheumatoid arthritis and
osteoarthritis (see e.g. A.tqgn R et al, "Inhibition
of | eukotriene B4-induced CD 1B/ CD18 (Mac-1)
expression by BlIL 284, a new long acting LTB4
receptor'antagonist;”in”patientswmrth r heumat oi d
arthritis", Ann Rheum Dis. 2004 Feb; 63(2):170-6);
(XVII) preventlng |ncreased € dlseases i ncl udi ng, by

.



relati onships will be different for FLAP inhibitor
conpounds descri bed herein conpared to inhibitor
w@omwpasmeas for other proteins in the MAPEG f anPCThUS5008/062341
proteins. [00168] Conpounds descri bed herein inhibit
the activity of at |east one nenber of the MAPEG
famly of proteins. In one aspect, conpounds descri bed
herein inhibi}¥ the activity of at |east one nenber of
the MAPRgG fa pro ei ns sel ected from anong FLAP,
LTC4 synt hase, M 1e§l2 MGRT3, nmPGES-1, qﬁ”
conbi nati orts t her eof | one asdect conpounds
descri bed herein i nhi biy e_2 wQ}ﬁN@f at | east one
menber of the MAPEG fami |y of protelnsF§eIected from
wher@Rong FLAP, LTC4 synthase, nPGES-1, and comnbi nations
t her eof . [00169] I n one aspect, conpounds descri bed
Raés silevted BomLEAR :+daikyl, CatCocymhqmikyh dn]clotﬂ@ﬂéfk@] e @Oﬁpou nds

N s oy

andmpr ost agl andi ns, and thus fi nd use in the treat ment

i nfl ammat ory di seases or conditions. Conp
R{s tfolatnﬁfPsttﬁé*@e rV%'@GO't?eY'eP?PZQFLEa%éerQUMQO'W?’ wdopmubgt!fwrad 1H-indol-
Foroy| sick B 5- fFL%F(SWHﬂn&éI:)S»yI EPSMtﬁoin)H-nFo‘BT E%O%eﬁfafuran -3-yl or
For mul a %F} Formula (G,  and For mul npounds
of GEBHPHRIBA(A), Fornul a (B) For mul a (C) Formul a (D),

o E rmula (G, and Fornmul a
ora;{%rr%\%\%n%@yian C?%‘.g?'le%?‘e‘ t%\ér??f\?l ty of at |east one
protein fromthe MAPEG fam |y of proteins. Conpounds
of Arredhernintaresig gémusmilhadioBamateosampcandCare the rcotripaurids) of
fonn{?éﬂyla (E), Formula (F), Formula (G, and Fornmul a
inhibit the activity of proteins in the MAPEG
prd;ei ns, such as FLAP. In another aspect,

5 of ForrruIaX(A) Formul a (B),REO la (O,

For nirs ~ Popafipd, (E) , ,EornkllaR(F) 208
and Fbrmul a (H) bit t achi xl*ty of FLAP and alao)
inhibit the act 2 , S
famly of prot e¥ns sel‘ected V]
and mPCGES-1. [00172] In one enbodi nent,
herein is a conpound of Formula (G . Goir
Formula (G, pharmaceutically accept abl'e saI ts,

Wher?iﬁar nmaceut i cal | y accept abl e N-oxi des, pharnmaceuti cal | y

ci har maceutl cce
th%r 'St rcug[}ge fi %ﬁg B $’Prﬁ€e%rt °é‘a?rP9‘a cvgﬁ %‘?’Bg@&?%’a{'égs are
t heateicdted antresgburated, or i nhi bit FLAP and may be used to
treat patients suffering froml eukotriene-dependent or
Zj ® kot P Nifeoinedi at ed conditions or diseases,

T L WL W

[0 oan@g’] ot phemy&u&:lrsbmtédm oo(r—grﬁmer:sf g hétséoglsyn,gs%ii:h@uf furanyl,
| S, S eC , 1= -~
@EH“ ”2’[ ? pl(rE(UggNz] nC( RO 20 mOC( R )

R [I%H%gl-@fﬂkylg@%&l@l Rf)f?\l RE) zﬂy%(g @%ﬁégy}nethfl aryl; heteroaryl;

Kk qg:( ylmqhy) RRyl- e.9., acetyl propionyl

) Nag@ﬁgzoyl ONB.II%?N m%@éﬂﬁgnyl etle)%fze%w ‘benzenesulfonyl and

Oriq{\!M@@@OZW' wher ei n each R i s independently H, CF3,
a { t I 1 . n
A" 2 e BRRLts SRR iR Mlentiy PL Y i0sall (0Rp: el
eaglylrminos aminpapeh @e pyhederogrylalions. 9. Crgjdybmethw;
optionally substituted C Qal kyl, or two R on the sane
carbon may join to forma cajbonyl (=O; mis O 1 or
2; each n is independently O 1, 2, or 3; Yis
N-(substituted or unsubstituted aryl);
“-Li=(substituted or unsubstituted heteroaryl); -Lr
(substituted or unsubstituted heterocycloal kyl),
prow ded that vvhen the heteroatom [ s d| rectly bound to

1 . 1 . " g




NRA=CHR 10) N(R J2, -"-(substituted or unsubstituted
al kyl ), -L5-(substituted or unsubstituted al kenyl), -

WQ 200888M83¢ i t ut ed or unsubstituted heteroaryl), POF/US2008/062341
L5- (substituted or unsubstituted aryl), wherein L5 is
-NHC(Q O -NH(QNH-, -O(OQ O, -O(Q N+, -NHX(O),

-C(O NH -C(O&O, or - Ob; or Gis WG/, wherein Wis
R istsstectagt fean &% Contoalswi P %'o%vleper@y@teacwpalkmarw
(' sUfesdrbhnyt @ wm@ Bsrhayl | H,
( Siesdrbany ﬁl/ % b2y 3%%@05}%&99@ i<t p)yné)flﬁ*te@gl hid
cycf %CH(QUI)L(@B'z)MSUQr oal kyl , tetrazol yl - NHS( O) 2R

Reds 89%§@%%%1k0ﬁ%& Sg%c%%y@&&%ocy&&)ﬂkylz Rodloalkylalkyl,

101N RosteroaryNrdyiAIRY LB tboRSylalky| - (DRI LK (OHR,, 28t B9d 3nd -(CH,)R7;
&)ZLQIRQC( =NR10) N(R9) 2, - C( O NRA=CHR 10) N( R9J2,
r2_.C(OR, - CON(Rg)2, -SR8 -S(OR 8, or -S(O
: -(substituted or unsubstituted al kyl),
P. fg 3(Eu stituted or unsubstituted al kenyl), -
qh§1(§m,t,gtout),ed or unsubstituted heteroal kyl), -
L5- (substituted or unsubstituted heteroaryl), -
qLiSO(amdlvss 14650t ed or unsubstituted heterocycl oal kyl), or
- L5-(substituted or unsubstituted ary IZ) wherein L5
or a pharmaggiigally ggcepiaply) saltghergpio) Thegptigr variabligigubstipgrtop as defined
aboveNHC(O NH-, -0 O O, -O(QNH, -NH(O, -C(O NH,
-(O O or -OC(O; provided that when L1O i s phenyl or
thig&@en yl, Y is -(substituted or unsubstituted
igfly pyeful Cowwgtﬂt plicemulg(icy pse Bose wheeain B ja i, or

-(CHARCHHH swHeréiRBds I -FCeBpacidy tﬁctk%rwr@elhﬁ? W msum Rd<e Wherein R,
substituted or unsubstituted Cl-C6

is H i@@f%ém tiATe¢ask Hiasdwberan g idl-8ands l%9@r wﬁet@m gisOandris 1-3,

espe[:n@ﬁ)yltm%e WhEreiy, BMNIRA| |ArRdnd R8s BRRBIIRRIS |§Fre’f:é?5ﬁ'#|l-ﬁor -CH,-

(37, substituents are selected from anong a

ke svBof apd g RIIE:E@DNI T one enbodi nent, the
het erocycl oal kyl of Y is selected from qui noI I Zi nes,
di AdtherSnteRIsBRG GEMIES hyaRIxBRAtd ESpounbs ard ABTompounds of
t et r ahydropyridines, piperazines, oxazinanones,

formya fddir opyrrol es, di hydroi mi dazol es, tetrahydr of ur ans,
di hydr oqxazolm , Oxiranes, pyrroli di nes,
pyr azol i|/di nes|, i m dazol i d| nones, pyrrohl di nones,
e iBxol angnes, "t hi azol e

pi per Ndi nones, ydr 0Q 'S

further enbodi ments,
selected fromthe group consisting of t}
structures:[00176] By way of exanple opby
het erocycl oal kyl of Y is selected from'00177] In a
heréiurther or alter native enbodi nent, the "G' group (e.g.
is any group that is used to tailor
4y H‘eop%%t\‘&b and bi ol ogi cal properties of the

Rk BE B SEh R TS EE 0BG B Y Shoutes
| i pbemil br pheny) susltitubed by §-Q0HL @td@F;; phiistecadryl;
properties of the nolecule. The physical and
Rzn i Fb & CaplkPr Gpbralkd-Carfrrgytiealind &g syrierroptmethykharnt heteroaryl;
t 0 anfRilkylNEY UQSnzbeheY@b!arWalkW@@' rﬁlneflht\éthy?%'cylbb | ta)(:ety! 'Bropionyl

vivo absor pti on in“vivo retabolism

i napd t»enmff abéwf%wt #eey MadrneR!Ifopy), @tawwlfemarﬁﬂnéenesulfonyl
Onkdumﬁ@QM§lelng in vivo PK properties, off-target
activities, potential toxicities associated with
cypP450 interactions, drug-drug interactions, and the
l'i ke. Further, nndificationqzto "G allow for the
tailoring of the in vivo efficacy of the conpound
t hrough the nodul ati on of, by way of exanple, specific
and non-specific protein binding to plasnma proteins
and lipids and tissue distribution in vivo.
Additionally, such tallorlng/nDdlflcatlons to "G

o s o o, Y



unsubstituted C3-C8cycl oal kyl, phenyl or benzyl; or
two R groups can together forma 5-, 6-, 7-, or 8-
WOoreooBasmab het erocyclic ring;, and each Rio is PCT/US2008/062341
i ndependently selected fromH -S(O 2R8, -Sf=0 2NH2
C(O) Rg, -CN, I\IOZ heteroaryl or heteroalkyl; R5is
hal o _Le-fsubstituted or

/w%ws@ 4 HiBslentsogieh A1 maspendentl b 1k ‘@ or halo;
O%IS %%%tc etdl*{o%j HC%f S If,al Ikﬁ‘?é c}(bloal}ql( ébggﬁ%t%#tgggoaqwl aryl;

stituted he
unsebsbaryibpthlign \d.9., bedzgt and heerosylalkpipad,, p@ridyBnethyl;
-Sf=0), S( =02, \H, (O, -NH(OO -O(OQNH -NHC(O),
PP Ot | or -C(ONH Rn is L7-L 0-G8, wherein L7 is
-S(=0), -Sf=02, -NH, -C(O, -C(O NH,
q '?\IE@%}C’ ”%) st ituted or unsubstituted C -C al kyl), or
q(,§gkg,$,a|rqéjq_gd or unsubstituted C2-C6 al kenyl); Lio is a
bond, (substituted or unsubstituted al kyl),
ora pt&santmatedtm:’aﬂgdamptabmmerabfem heyatheralakigble, substituents are as defined
ab %subst ituted or unsubstituted cycl oal kenyl),
substituted or unsubstituted heteroaryl),
(substituted or unsubstituted aryl), or (substituted
or Espesially useful eadhjoeinds ofcfpohdal(kdy,dre theSeiveherein Biljs ISON,

(CHI)@-I I&R g{f@% &%ﬁ@ 1- ﬁﬁ:@lly %g\%e gffﬂzﬂ A ofucigasct)%%wherem R4

is H ar@t X@)\N(YRar@)eaph HNROC(O RN q @(R§)ah€fr:&)) [y Rh¢re,|n gisOandris 1-3.

Amon%@%%@%ﬁfﬁﬁ%gwﬁsubst 2 b—l %nrd the sumof gandris

prefenaigyibst i t ut ed al kyl), -Ls-fsubstit ut ed or
unsubstituted al kenyl), - L5-fsubstituted or

uns*%é'{elk% (it ﬁ\%nn% ﬁ{rt‘ﬂgf (legrteésl ﬁ)r @&ggé%ﬁébéywa )

-NHCfO) P -OC(O NH, -NHCGLO), -C(ONH,

) O okG6|s W G/, whereisn Wis
(su Stu ot $psti t uged etq;gocycllkyl) or a
(substituted or ed MaRe7 is He)
hal ogen, CN, z |, C3-C6
cycl oal kyl, -C1Y C6 f 1'uol Bal y - NHSt =0
2R8, S(=O0 N(R9)2, OH, -0OR8, -Cf O)CFS NHSf =O)
2R8, - Sf=0 2NHC(OR9, CN, N(R 9)2, - NF&E R,

-C(=NR, 0) N(R9) 2, - NROC(=CHR10) N( R9) 2,
or a pidridh bR camNRBpbRVak therebO) MRIrEEIERLEI (&R dre as defined
-CO2R9, -C(OR9, - CONFR, -SR8, -Sf=0OR8, or
abo"eSf =0) 2R8, -L5-(substitut ed or unsubstituted al kyl),
-Ls-fsubst nped or unsubstituted al kenyl),
LEsﬁe%Eh?u'tséfutcgﬂmwundmsmsﬁtnb “4"93‘*1:@ mcgé&aie:wh Ris is H, fluoro,
subst | or unsubstitu roar
Ch'°’°LE'$’f'E’uB§1| 4 ¥'c9'8'|‘p Ut et"dﬁe%@ﬁ@f %’PHBy%?:e)Q?Wl")a'ky' group,
unsuBétltute& 1357 n | l
nte Zmbon?sﬁé ywu.@dntggdummb@és x rig)) bd&l%?h %)rrg riefel\rlmr eig, pyridyl,
fing. . NHC(O)O -NHQ(ONH-, -O(Q O, - (O NH, -NHX(O),
-C(ONH, -C(OOQ or -CI:(O); provi ded t hat V\,hen LiOis
phamtherfrolip boydaew ¥bmpdunds of feratisd {1&€)aROthese wherein R, is H or

(A AE ] e Lo Byt s

is H 4% X andWGre cabll HRaAd ibeldin éi‘su’(lstainﬁltﬁ@d oPWherein q is 0 and ris 1-3.

unsubsti t ut ed -C6 al kyl) subs ted O )
AmO%QI?ﬁgﬁP?‘BP%'de%z'EJ@'%?@%Uﬁ Réﬁ"'f‘% éé'oﬂ“dli[i? supyOf g ris
preferhilly 0f AnitgaR&RAOMIbUAIOD isPremibifly (| Ghd REUHNIR 418 BFeTerably H.

can be selected fromanong froma subset of the listed

alternatives. For exanple, in sonme enbodinments, Zis

[C(R) ]InCiRi) O In furtherqzar alternative

enbodi nents, Y is -(substituted or unsubstituted

heteroaryl), -(substituted or unsubstituted aryl) and

& is WG/, In further or alternative enbodi nents, Y

is -Lr (substituted or unsubstituted al kyl),

- L| (subst ituted or unsubst | t ut ed cycl oaI kyI )

L T Y 1 R . o, o



R6 is H L2-(substituted or unsubstituted al kyl),

N-(substituted or unsubstituted cycl oal kyl),
waefosapsse t ut ed or unsubstituted al kenyl), PCT/US2008/062341

A-(substituted or unsubstituted cycl oal kenyl),

A-(substituted or unsubstituted heterocycloalkyl)

A ésubstltuted unsubsti t ut ed het eroar

aQtRetgrewr eﬁuwul&ﬁme%d% ftfenua (Ie) awﬁ%@ﬁ%wbzrei'rsRa is H,
metH?P@ﬂM Boufyl, tnf%r@}tethylséyc@hegyl%r@n’yl 21,gl:nlﬂét&ﬂ;y'phenyl

S“(substituted or unsubstituted Cl-
4-trifluoramstbylphanytl 2dkramis gikiePhenyb @ & -SconfHeyngil ywherin the A-furanyl,

2- thloﬁﬁéngréﬁli 1 2- V\@-ed'rei ﬁyrid!_vfl?s)gb&ltﬁeﬁ@% hﬁéﬂb@fﬁ&fé‘& :)r subs(t:lltquted as described

unsubstituted al Kyl ;
above ferripterogryl tings:Bp Is H g (GHRCH-Qf, wherrin mist1=¢)especially those

whereﬂl@né\'ﬁ &hd X BR4 ﬁ@e@& H, at#&/hére% 5’%”‘@'3 200 Bt WEé‘Feﬁpq is 0

or unsubstitute ranched a substituted :
and g dobsAmeng wsstcpmpghmd%ﬁﬁalsmr%fe@ply Hor - %l-ls%spﬁ anobube sum of g
and ,oig pyg}g BRis tuted cyclic alkyl; Gl is H tetrazolyl,
%) 2R8, S(O N(R 9 2, -CRQ -C(=0) CF 3,
O)NHS( =0) 2R8, - Sf O; 2NHC(O R 9, CN, N(Rs) 2,
- N espcempPRrUDdS ofd@&mptaﬂ@ WRIErRein R2o isRooex-Cadkyl. BsReFally H, are
lmpo%gt membg%?%ach & Bu@genu@@%&o?ngob nd§8§fong§l@:(9) BeSeribed
-A-(substituted or unsubstituted al kyl),
aboVBLr (subst i tut ed or unsubstituted al kenyl), -
L5- (substituted or unsubstituted heteroaryl), or -

L5NQ%HR>§9J3t[I4%h?&roWb? Hogmttr%@h ﬁ%éth | mﬂoﬁh&h% He%yl] 2E-2-
proper@w«mw hygsory-r4-dli2-(1dEndp!-3 -aeslbettyl] a@mwr@t!ayﬂnmew}s
prop&nahiifs ah& WLRRir&y- ﬂfhsfﬂbs(blntlélhﬁdl HRInGb-3- §'I?J Qﬁ{yl]la‘rﬁlﬁtﬂn@’ihyllphenyl]
unsubstituted heterocycl oal or subs
2E-2ipraranamide, pred Pharmacediaplly amp@bilessa# the@pf @z@mor‘cant compounds
of fo mNthgﬁ? 2R8, S(=0O)2NfR9)2, OH, -OR8, -CfOCF 3
C(O) HSt =0 2R8, -Sf=0)2NHC(O R, CN, N(Rg) 2,
ROYC(O R, -C(=NR 10)N(R9) 2, -NR9C( RIO)N(RQ?
regﬂmlr@)qq(lqm Mthe[ @dqt)ym t@cmpeywq@)ﬂze formula (if):
C(O)NR%‘( =CHR 1 0) N(R9) 2, -C®2R, -C(OQR9, -CON(Rg)2,
SR8, -St[fO Rs| O-St=0 2RS; each R8 i SRigndependent | y
sel@et ee NsubstyXut ed Rr unsubstitutled Cl-C6al kyl
subst it uted or bt i tut §d CBsCofbycl o Ry If)
substituted or S 5 15

Cl- QaHSyl , subst ituted or unsubstitute
C3- Cgcycl oal kyl, substituted or unsubsttituted phenyl

r. substit ted 0 ns titut benzyl ; ,
or a iasTipeeicatt AP Rele ol Tie bt TheaBit supBuuénlf afs s gefined
abovlet erocyclic ring; and each Rio is independently

selected fromH, -Sf=0 2R8, -Sf=0 2NH , -C(O RS,

- DtetaSRool B bRl (9 aRThELFE ks waTei Ra S o

-(CHQMH Mhedelmp isinsd) Iaspedlalryelmbse(]m@rém(sa |9Hkyd|c:h aﬁ’thbse wherein R4

s H I ety arp SR80 BL Ano hrkhide UG s bp e s ang cis 1-3
Amonhd these campomttis R.Sis ipsdfetablyadl oo+CHLRGHPOH drdttad samkoflg)and r is
¢ E%hbit ituted or unsubstituted cycl oal kyl),
Prete@isti tut ed or unsubstituted heter oaryl),
(substituted or unsubstituted aryl), or (substituted
orN{hnydnolaﬁ-ﬁi[4wﬂ[29cbdmebfar-eejjoeétb;a] &iinp]methyl]phe B2 E-2-propenamide or

a ph%maﬁ?%tlca I)é?%gg#og?sa?t’ tR'F_@?%)ls %énK‘]c)rt S{%ﬁ{rﬁé’?‘g&mula (If).

-C(O NHSt =0 2R8, -St=0 2NHG(OR , C(O)N(R 9)2, NR
C(OR9 -L3- (substituted or unsubst ituted al kyl),
-Ls-fsubstituted or unsubstituted al kenyl),
-N-(substituted or unsubstituted heteroaryl), or -
L5- (substituted or unsubstituted aryl), wherein Ls is
-0, C(=0), S, S(O, Sf=02, -NH, -NHC(O O

~7 ~\ AR Il 1



het erocycl oal kyl or substituted or unsubstituted
heteroaryl. [00201] Any conbi nati on of the groups
waele®snsed above for the various variabl es i s PCT/US2008/062341
contenpl ated herein. It is understood that
substituents and substitution patterns on the
nﬁounds provi ded herein can be sel ected by one of
or dneagypairids|deseribedeabare atepoffgrovdeden therfptantis pharmaceutically

acce?)'iﬁ:hé:gﬁf“ sl eegt?yaastangm&,qas K B5RbEEMe DY

pharmacentha&y ataepiapiiose additignsalteancdatiodddition salisr exgi,deetal salts,

suctﬂ%r ec%leéd'ﬁlféshéérinﬂ ?rje‘?% é%%{%‘flnﬂoré @Wﬁglg,rOE %r&%n&%ne}dd&on salts

and an@RIgJadditiad $its aha sulfapar2saltsOACid_additbnrsalts incjudeRigrdanic acid

addl{]cg %@o%%cﬁoa%aqym&éﬁhg? e@‘ﬁ?tecpﬁr{gs;@oggﬁﬁg né#]% rb nlyaglg %gcr:i]ition salts,

sucht arseallssdlsulfméa aryisifpnatei acetatef mateate, ﬁanehram/ tar(ra:t@) citratecand
Lah , CE3, ,

o8 b o ABPENSRS sholirebtesL Buc 32 iy A, soqupsan an

potasaumsaltrm&alqnelearth médtarsaits stah e mdgnesian; saihainsi c@lciutn ealt,

a8 s & SHE RENEEY othrtmodyyisers gr amdisplyT ol e

tetramethydmrbemutnmwd Exetples anf y)rgamd:émme lddditidn ésitsomrtishits widh

- (subst | t.uted,or
mordHoutiESHF BheAdE. B by s R o PG o oot with gveine
phenyisdarirs, igiubdreid wid«mdylyéine AS(lganagd sdltstiredude mesylate, tosylate and
i.t ut. cl oal kenyl), L2-(substituted or
benz&ﬁ%%@@%'# %%'gga' %t erocycl oal kyl ) N-(substituted or
unsubstituted heteroaryl), or ~-(substituted or
unsddisonal t2d campbl)r;dswlriﬂwirethbzcbpe af foandla (Ip, ar, theiéydhesis, are

ciscRe MO OAEE. T arbteea BHBBid il e pegpe of wo 02122577

are:unsubstituted C2 C6al kenyl); R7 is L3-X-L4-Gl,
wherein, L is a or bstltuted or unsupstituted al kyl ;
Xis abond O -dF CRO(OR9), -8(=0), -S(=0) 2,
-NR9, -DNROQ=0)-, - O)NR9 NRHO-; b# is a
bond, a ituted ol unsy br aff¥hed al kyl, a
substitt unsubs ituteg ai ght chai n al kyl(ll) a
' NReyclic alkyl, or a
substituteg of unsusbt i tuted heterocycl oal kyI Gl is
H, tetrazqhyl, -NHSt =0) 2R8, S(=0) 2N(R9) 2, -
-Cf=0 CF 3, -C(ONHS(=O 2R8, - ( OZNI—mK;(qORQ CN,
s Nyl WM%?@@W@W&@(W%}W)%WH amingiethylipnenyil-2E-2-

P*%é”‘*ﬁ%’e o 2 Qe Rl e f M 19 Lotk o

- St=0 R, -L5-(substituted or unsubstjtuted al kyl),

-(substituted or unsubstituted al kengyl), - L5-
(substi unsubsti t ut ed , -OH
-Ls-fsus : , N\herein L5 is
(9 O - NHC( Oy
-C(O NH G is WG where |sa

substituted o unsubstltut ed aryl, substituted or
unsubsti t ut vet erocycl oal kyl or substituted or
unsubstituted heteroaryl and G5 is H, tetrazolyl

RIS, PR Slothy R By FRingp Hf s >

PO R AR, oF @@@m@qﬁmmcmwwalmherm@ - C(O Ry,
-CON(R9) , -SR8, -S(K))R 8, or -Sf=0 2R ; each R8 is
i ndependently sel ected from substituted or
unsubstituted G C al kyl, substituted or unsubstituted
g -G cycl oal kyl, substitutedgr unsubstituted phenyl
or substituted or unsubstituted benzyl; each RO is
i ndependently selected fromH, substituted or
“unsubstituted Cl-Qalkytl; ‘substituted or unsubstituted
C 1-Cofl uoroal kyl, substituted or unsubstituted C
- C8cycl oal kyI , subst I tut ed or unsubst i tut ed phenyl

1 . " g o



[00210] In further or alternative enbodinents, Yis a

substituted or unsubstituted heteroaryl containing 1-3
wWoRaoBa®A0 at ons. [ 00211] In further or alternakCImES2008/062341

enbodi nments, Y is a susbtituted or unsubstituted group

sel ected from anong pyri di nyl; benzot hi azol yl ;

thiazolyl; imdazo[1l ] pyri d| nyl ; quinol i

l;
i sORRIPIESEMtAMentior ggré@@sp i partw}aﬁq)ﬁw use,qﬁdj@lﬁ/ inhibitors for the
prep@ﬁéﬂ@@bf"é/hwed%ﬁm‘eq%'rméltrea@MEht”Bf%‘aEﬁHmnte@M‘ud“eéﬁ’ée'rny' and
qui noxal 1 nyl . [ further or alternative
enbodi nent s, i s substltut ed with substitutents

sefeEDA¢ mh'@ﬁ?raﬁﬁ)lﬂﬁ@drfpr thalperpent invemtion_dignpays dp the) assrirdescribed
aboveg'éferaG(VQH\lU%d vang @t@é’en 5%9)1 Q@b@nm FloR W%?Hy befwedn®250 and

het er oary
2000rf§\(' eaf@dp@#tmfﬁsably %ﬁﬁwew‘eﬁ%q @raq kA0 nM00213] In further

or alternative enbodinents, Y is selected from anong
PYEdreHeRmareY the lﬁvér{tlﬁﬁrr&afé)é b dinfstRod bﬁ tréhiting gastrointestinal cancer,
fluoro-pyridin-2-yl; 5-fluoro-pyridin-2-yl;

espegiafly (RRARGSYHIREFICDONR.Or paREEAYA CaNgef, ¢PFPHSipg administering a

ther%e[rﬁéaw laffédfﬁ/é %’nﬂ)u%f Wl an ﬁDﬂ@tlﬁmbltd?% 'aWarﬂmzolé(éded animal, in particular

-2- t -2-
a humag, |a|nﬁg@ requ,grp{gr@plga)tmeragétggﬁ% ?fgqcpyﬁ %l?logntyqf a compound of
form@aQ@rMMEd B)SBV&' 'oP ﬂ’% éﬁlt of §u&?&&ﬁﬁur§%&iv%%‘t Zs2¢t one salt-forming
hoxy- pyridin-2-yl; 5-cyano- in-2-
grous tei@l\feﬁrm m?qifm anlmayprefgabwmrmn |lrdn¢1adzth9reof
5-met hyl - 1- oxy-pyridin-2-yl; N oxidopyridin- 2-yl;
befrotehhagatmény! as @séﬁé?&ht &Brﬁ&r@es %yireathﬁhg@f%lén@ “having

ryridin-2-yl; quinolin-2-yl: 6- fluoroquinolin-2-yl
gastrplr‘qtepqyaaldagp?fd;r,bﬁurg_ly|a prg_smpmf pa@,q@apﬁf igh effects the delay of
prog@sgbﬁﬁpﬂﬂ%%sérh Saidf atlémé’xy qui nol i n-2-yl;
- met hyl i soxazol - 3- y 1, 3-di net hyl ryr azoI 5-yl;
15d|rrethylp razol -3-yl; li/-indol -
5- hRg IPWFGT}W‘@?F'W Erovgﬂes a@%?‘l’\?f U%%Hnigcﬂé‘ﬁfrﬂm@-swa' cancer,

espeaeeuWer;ﬁwdéﬂaavbarcmamaaﬁ @lahaeawéancev IcbipFlsiRg ddinistaitl an
pyrimdin-2-yl In further or

HDAQI '?*@P'F%’\t'ﬁ 9 a@WHBWW@htssther‘?pP'ém&]%ﬁMW? agaipstgastrointestinal
cancénégwdamwesgtoaémm caRimsheer Mr@F@a%B‘éﬁﬂcéP)’tb'éj\vaH b%BQed animal
U|noI|nyI [00215J I n sonme enbodinments, L7 is a bond;
in negﬁ@qrgo a (substituted or unsubstituted het er oar yl),
(substituted or unsubstituted aryl); and G is WG/,

WTEtieEpdts oM ’slﬁlle(cﬁblbﬁé bérth@dl 28tris KNG eRabid ¢ Sslect relevant test models to
het er 006cl oal k , &subst ituted or unsubstituted arty 1)
rej estinal

prove theereifipripie: aft{dngioned pereficial efferts on pastroin
cancépgﬁéﬁbmgﬂuﬁd)ﬂﬂlbﬂhb ehe BIDACOAARBL ST hé—ﬁhdrﬁmaéolb?iﬁé’l ;ackiif) of a

tuted or unsubstituted heteroar

Comq‘%‘ﬂﬂé’th hiticedtPAn aahatly iman ed- Mamorsﬁrateé 'P g swt@z'e clinical study
or byWh&4rRl df tW ERarfiples dBSdribbdbe@wor unsubstituted aryl) or

a (substituted or unsubstituted heteroaryl ) [ 00217]

I n_sone enhodi nent L7 is a bond; LiOis

( SU%EF?FWtW%F'Oﬁﬁ@a BEQVidestaey ”?Fe?fe‘i‘ ngwgnd of formula (1), as defined

hereinSambthie gk @ a WOMBMNARON OF qﬂ-l@lWE)NTI@Ndth’e%ré’Hﬁﬂon of a
ein Wis ubstituted or unsubstituted

med'ﬁ@f‘%’r‘tde&t@%@?&?‘?’)t of Hmp&oe%fﬁ&tl‘/ﬁﬂ%@%? unsubstituted

heteroaryl). [00218] In sonme enbodi nents, L10 is

sel ected from anong phenyl and pyridinyl.[00219] In

further or alternative enbodinents, LiO is a

substituted or unsbstituted aryl. In yet sone other

enbodi nents, L]0 is a substituted or unsubstituted

phenyl . [00220] In sone enbodi nents, Li is pyridinyl.

[00221] In sone enbodi nents, G7 is H, hal ogen, CN,

NC2, N3, CF3, OCF3, Cl1-C allky. C3-Cé6eycloal kyl, -Cr

C6 fluoroal kyl, tetrazolyl, -NHSt=0 R8, S( O 2N(Rp) ,

C]—| -OR8, -C(=OCF 3, -C(ONHSf=0 2R8, -

""" =O) 2NHC(O R, N(Rs®2, -N(RO)C(OR 9, -CO2R,

C(O)R9 C(]\I(R)Z -SR8, -Sf=0O R 8, or -St=0 2RS.

[00222] In further ~or alternatlve enbodl rrents Wis a

I T Y 1 L T Y 1 o, o o o



1-yl; tetrazol-2-yl; |-nethyl-tetrazol-5-yl

2-nmet hyl -tetrazol -5-yl; 4-nethyl-1Hitnidazol -2-yl;
W@2008d8®3y/- ryrimdin-2-yl; 2-methoxy-pyrim di PEHU§1008/062341

6- met hyl - pyri dazi n-3-yl; 6-nethoxy-pyridazin-3-yl;

6- et hoxypyri dazin- 3-yl; 3-nethoxy-pyridazin-6-yl;

4- met hoxy-t etrahydro- pyran-4-yl;

Exampleshoxy- pyri di n-3-yl; 6- ethoxypyridin- 3-yl;
5-fluoro-pyridin-2-yl, and norpholin-4-yl. [00233] In
further or alternative enbodi nents, is "-(substituted

Examplehsubstituted al kyl ), or L2-(substituted or
unsubstituted cycloal kyl), L2-(substituted or

Monsgg?g%wf;@,@ww &ere L2 is a bond, O S, -50,
or substltuted or
U stcotonimetiicaaseay to @@emn@ tHerceflluprolienation rage.tTheryatiow e

tetraﬁff@ﬂldﬁllﬁ% R4, fﬁ@l )lea%olgﬁiétks i digtt en?lt(%}%zldgﬁﬂ %?M‘nn%g)t i€ Yeduced by

r'unsub
metabpmacﬂmakwe)cells uo oabwtmma@@n@ﬁ delmsinbgenase eazynagsy kd generate

eooliTERehs S S8NgR a3 NABPR o K kiAo

can kg Stdublbﬂedaﬁnd\ﬂ&laehﬁﬁdohyrmctsoprmwmethy theagenThensgmgld produced is
. . | - 2. : -
cire<gl BllgoriEp A0 the b PRreals: DERRINBIPEY sespy in gotl pperimens

were:;jc@emsmgtsmyp@utgrlg inlytcﬂrog)tlmaptpnm hyaltt;—well tissue culture dishes, with
outeF%WSQ%HE%E{TEtéHI’E e?% %%ﬁg%é’o ,FI')I ﬁrﬁ)ﬁite af%o‘fa gthceqné!tlgg oP IXetween 10°
and 1@rdellimit rysbp)e(cylvelgyzmdmm@p)plerrwehom aprpymirralmmybnet @D0y1l) was then

oo SRR B R BOR B A REY) S e

deteﬂMﬁé eeeacyiliopxat; th@h@n@@&om@ﬁ@td’éddltlon (To). This plate was mcubated at
anoy

37°C ogll ﬁp%{%ﬁ% ?ﬂpgﬁ%fryansngp 4 oDr%gggu‘S‘aq gﬂgﬁ\ﬁcﬂgcul Svices Thermomax
at 498, ritn dsiRg thy S brrhanpplian BT, drate /BANRY askEREMNhGe for initial activity
% enélaceiﬁﬁ %clo ropylcarbonyl cycl obut yl car bonyl ;
atth gﬁﬁ" B3Oy heFHBBHPERL cycl ohexyl car bonyl ;
tert-butylsulfanyl; tert-butyl-sulfinyl; or
Compé&tifd E’dﬁlﬁfdrﬁ%%‘?lnﬂ ho{lrgoa’%%@]seé&né UthUk%'iné?ﬁm@'a‘éQﬁQq{ ¥R rmination.

enbodi nent s rror-2-

ro yl
Serlai Gietions 2t d{—gqld 2fold, bt}/q\qat ﬂ@rfé\do 25- ?qymt%nd 0.125-fold” of previously

deteftnﬁﬁéd W&Walues gf é‘&thhhf&rﬁ%dﬁd wévesn‘@dgelﬁhy |d3%éé|p well plate with the
cycl oproﬁ§pnet cl obuty

h'ghﬁcﬂ%?ﬁﬁ 'ﬁ%Pﬁy‘he @IQiHEQ)H'fﬁ@t E9¢h ob &hez §ik ; dilgtiansowgre added in

triplicte) @RY » caMh S| PXYiunPLaR- a%‘d\éli%ythet @rrnbfybHEltX} PSWs without cells. The
cycl opr opyl met hoxy; cycl obutyl ne

COMRAKPHS Werk PAdRd 19dR9 platge slaalawumﬁ@mbwytlorbwrﬂz Pogppund Il (LBH589).
The ﬁlﬁ@s%r@ RYduBXted £ %7°® ?H#tml r‘RR&Ys erMcée%Hﬁ"th YhOXM'S solution was added

cl ohexyl oxy; phenoxy; ace

(as fq th 3o Pla )land rr@ada@@f wurs ﬂﬁt@pﬁh@fﬁﬁf tozanadiza yhedatp athe piverage value
of mgd g 2HnEEbAY ll%&md")‘ |su§§a&@& b3k Qé‘&@?)@é@lgmental well and the triplicate

3-di net hylbut ano t hyl but anoy
Valuq§hk¥ﬂ5¢| a‘(,eét!g@d faryed m%mm@drd)kuhw Tf@&lbwmyfocmwbsn/y&re used to
Cam@{g Q %Hf bonyl cycl ohexyl car bonyl ;
te uty anyl; tert-butyl-sulfinyl; or

tert butylsulfonyl [00237] In further or alternative
e - thyI; propyl ; prop-2-yl;

IfX>Fb ?Eq{;‘n{r@pg xé%r‘m’él rret I propyl; butyl;

|fX4'Ed‘,1% Bucbwth ,‘IOertXt'lfamrg)utyl 3, 3-di net hyl but yI ;

T. = clo th ld C globu ylnethyl

o= @ag gﬁ p Iftgé P'SHEXyi met hyl ; or benzyl .
[ 00238] In further or alternative enbodinents, R6 is
met hoxy, ethoxy, propyl oxy;_ qgr.op-2-yl oxy,
tert-butyl oxy; cyclopropyl net hoxy; cycl obutyl nmet hoxy;
cycl opent yhnet hoxy; cycl ohexyl nmet hoxy; benzyl oxy;
cycl opropyl oxy; cycl obutyl oxy; cyclopentyloxy; —
cycl ohexyl oxy; or phenoxy. [00239] In further or
alternatlve enbodlnents RB |s acetyl

"~ N N o o oy o o o I T T



[00263] In further or alternative enbodinents, L3 is a
nmet handi yl ; ethan-1 ,2-diyl; propan-1,2-diyl;
WQ@2008t18%6B6 rroran-1, 2-diyl; 2-ethyl-rroran-1, 2Pci/y52008/062341
rroran-2,2-diyl; butan-1, 2-diyl; 2-ethyl-butan-]|
,2-diyl; 2-propyl butan- 1,2-diyl; 3-nethyl butan~I
2 diyl; 3,3-dinethylbutan-1,2-diyl; pentan-1, 2- d|yI
GC mavepags vaiye ofpeieatedices G ;thc?tebmsw}s bagkgravwrdher or
1
X = %ér§§€%lh% rSm; @dpammn ; ngﬁ%%ﬁed’éeﬁs i 1 hg?tbgﬁﬂgllsgﬁa}:k&%hﬁ@
2-nmet hyl -proran-1, 2-diyl;

2- ethyl-rropan 1, 2-diyl;
Yl o
ICSOthgatfbnlergréSl%poJ Lbut%rwg- l:laqugedj'té’%nhl@ @élhﬁy butbgnsd/ﬁzang LD50s the

concentgat@ndeq@tqﬁyuougﬂme q:ell rmrme)n(zm igelig) 40-50% Qlemqghnal mnoculum were
dete@gﬁ%;fmTﬂe “R- ékéﬂn&? é %ﬁbfggtgg@?p%mndzcgﬁ Intra%rl and used to

; and n further or
calculate éenaang bDé%o@nniewns thel Bserslefinecesing flingtion it Migrosoft Excel.
,2-diyl; propan-1,2-diyl; propan-1, 3- diyl; _
- r‘ - - y H
The gnﬁ@@ratf&%n@%y@d&:@éﬁécts 3f' %I{iﬁ@g Ig _agfpﬁgld_agﬁlfog%'p doion cancer cell

but an

IlneSEr@d@ﬁoylbed mthe@ttgcmwet 2-diyl; 3-nethyl butan-1
, 2-diyl; 3,3-dinethyl butan I, 2-diyl; rentan-1,
2-diyl; rentan- 1"'rdry1—,—<m—2—mgds—@mtan-l , 2-diyl;
X is a bond; L is_adepueg ancko(@m) ] kostdm) | or CO2R .-
[00266] In furt hdSWee ol t erlnaidvel entiddi nts, L3 is
methandi yl; or et3faes s n further or
alternative errbocﬁw@’fn‘s—"rj 50 ] [ 00268] In
further or alternawsve enbodi ne@ntls, 1309 S
2- et hyl - propan- | KM?Qél\/I blu_t_]é-5|21 2164 5y|
2- et hyl - but an- 1,Céﬁlf;ﬁcj.y.; 2+ gt vibai . 2-diyl;
3-net hyl but an- 1, Zs\igit 3, 3F ok:ﬂer hyb&srtan-1 |, 2-di vyl
pentan-1, 2-diyl ;svan1e2- pr opy| d#ntian=26943,_P-di yl .
[0QR69] In furtheg‘l&r—au-er-na“g\m ﬂgﬁg‘zﬁdi nts, L3 is
2- et hyl - propan- | ,Cigﬁ 3y bnjtfjs 1 2-35323% _
2-et hyl -but an- 1,Gwordl VI, 2F psopyl basan-|, 2-diyl;
3- et hyl but an- 1, &Ngeﬁ yl; 3,13-sleenet hedut an-1, 2-di yl ;
pentan-1, 2-di yI yhil 78 j;- 6 _P-diyl; Xis a
bond; L is a bonU@aC&Hu G579 Oty &5002 [00270] In
further or alterrmswe ermoulmants 484 15 a bond, a
substituted or unsAll ) b3 st2al kyl, a
substituted or ung i n al kyl, or
a substituted or jF ' Kyl . [00271]
In further or al tc&;rosmtlve erm@m NMENBSg LY IS a bond,
met handi yl ; ethanS174T1-di yl| €fhan- $79-d| yl ; propan-
1,1-diyl; 2-net h\LSQH%gg?ﬁan A 28501 g;‘g;d met hyl
rroran-1,|-diyl; @egoen—t2=gyt—zZswetnyl - propan- |,
2-diyl; 2- et hyI {Jbar an- I, 2- tiyd , | pgepant 2, 2-diyl;
proran-1, 3-diyl; bg?g:an 1 -degggla q'gg-ggn- , 2-diyl;
but an- 2, 2-di yl ; 2 PO [ N o TA. - £ S ] P24+ but an- |
, 2-diyl; 2-propylg,6£?gﬂw —2F uaf;ﬁ %12323 yl but an- 1,
2-diyl; 3, 3-dinetdegbdeeit an-T11 @d4di|yTs1000€Nnf an- 1, 2-di yl ;
2- propyl - pent an- [|Golo320d8Ry| - pdﬁﬁzan- 1>10000 dj y| ;
pentan-2, 2-di yl ; K68 o glgd .| dp0apl 1 5 gjyl;

ColoR eXider 3e|3hrd§swl/ere exra- vﬂathGBMSW vehibﬁ)&c&fﬁroﬂoﬂvaﬂylﬁé concentrations of

LBHQ%QC Pbg ﬁgg%f}lfrglggrgron W@%ﬁ{g‘éé@%ﬁ%ﬁ t@e é@ypfycell plating and on the

third G}i? F@ﬁ&f&a&ﬁeﬁt, lC5@| aHd LOB0C) MRS W8 'célcﬁl'atféldy‘a{s, described above.
hexan- 1 ¥ cycl ohexan- 1
LBH q; ;pétptpgp?nianttp@i gﬂratwﬁleﬁfgptl AL :}ﬁ gplgn ncer cell lines examined, as

t et rahydr opyran- 4, 4-di yl ;

t et rahydr ot hi opyr an- 4, 4- di yl4g [ 00272]
alternative enbodi nents,
ethan-1, 1-diyl;

In further or

L is a bond, nethandiyl;

propan-1 ,1-diyl; 2- nethylrropan-1,
1-diyl; 2;2-dinethylrropan-I;W1=din; propan- 2, 2-diylt;
butan-1, 1-diyl; butan-2,2-diyl; pentan-1, 1- diyl;
pentan-2,2-diy|; rentan- 3 3 dlyl hexan- 3, 3-di yl ;



bl ooded ani mal, especially a human, having
gastroi ntestinal cancer, conprising admnistering to
wa200d/13mB80mal a t herapeutically effective anouneCDhUS208/062341

HDAC i nhi bitor, especially a conpound of fornula (1),

as defined herein; and to a pharmaceutical conposition

and a commerci al package. Background of the Invention
demergtiatast by tbafidve namymdlancangastrations o K50naluesahBE589 Alaw exhibits

[ : e

potehtﬁégt&%l)ﬁe?ﬂgéct %th% ¥éat rﬁé\'jﬁ@z ofe @ecgﬁn\?%%@% eetrlléuﬁggr gps?e[d \&EheLDSO <1
uM (ns38. need to develop novel treatnent nethods. Sunmary

of the Invention The term "gastrointestinal cancers",

as used herein, includes, but is not Iimted to,
Exarhgpat ocel | ul ar carci nona and/ or pancreatic cancer. The

conpounds of fornmula (1), as defined herein, are

ol AT G 5L PGR8BI VI P16 o cancer ot

Whenegnbratreacrreﬁ geedaretuproe seiuate ¢fi20 ramt sniby wetd RINdomized into

oo I P G AR LS Py 0

timesa &teyek forcdsheeksas & Strogrky be&-Famnouratil hhevdn@uelbl obte a week for 3
ain. a bal an

ti f. hi
weekt: Ahii R RIngsRS EEGY . SOV RLA4NisEHEr SParinge s the percent
chanlgy fre tuaee tvgluatecst tiuaﬁddcrrrﬁaals\dvecdibmmswu_trﬁlsl (P TACY. atheqieycentage of

rearqisiet RS RIT F78 PoEebranoey INednab 5 ACs a1 end of the
study oventtheastaiting taaod\e:‘lmmedrrbmm witHliLBeISBY wt 6 Bhi blrrtg/kghmhabated

i feration . of trajintestjnal ncer
HoTR bt et aPoaP B ol B eserdbeld: TreStiimne aftn LEHS89 at 20
mg/kdeastedtimtinaor\regression 6E8%! Thetrosuifd@reldesddibedin FIPAE 1.
inhibitor for the preparation of a nmedi canent for the
treatment of gastrointestinal cancer. Detail ed
Exanbiiedri pti on of the Drawings Figure 1 illustrates that
LBH589 treatnent inhibits tunor growth in the HCT1 16
xenograft nodel. Figure 2 illustrates co-treatnent of
FemalBEHE8Shisvhitide ridel wisre Gmplamieh sebhaaﬁamaywwwcgbmﬁ &olon cancer cells.

i nhi bition and t ro i n; Cal 0205 col,on
whep Rihdrs rethel e ST bt Ve @ 238, SopS pate fgomized into
grouﬁmbﬂ tpmizlel Mveatéry Qreafed vt KBI%GQCat@OfrﬁgI/kg irdfaveRdi8Sor Monday,

ncreati c ca cel | Il ed Descri
WedfgsdBi o TR i HERK FBAVITAR (F PR HbREapettoncaly once
a week fur 3 werks comgoptbnetRion fof ﬂ%ftwlocégle&fs Fort tahes grdvak m#lﬁtﬁtadrﬂ(Fagure
the invent 'l‘)’é"f’com nati on_ are Xxamat e compoun

2A), GUBRINTAFIYY YiRemPBtEd 25 (19 F B -BPFOTRY (WBOFFONEP gt treated

ammél@ o&eﬁéd’rﬁloghrﬁmﬁlsa(lf’/{ﬂ' v/vﬁ) @#@Qﬂdﬂ?;}énltagé%ﬁé?rékilgn was hléiermmed as the
n ich me nd n
perog s benda I i T SrteraEns FLng i of MRt QHe ieus) g tumor

volurﬁé Hﬁbttﬁn@ﬂd?ﬁﬁrtﬁdﬁml & @lﬁi@ QB) Q@fﬁ pb@hd)ubtfvﬂy wéb lﬁ%asured as the

changg & r@pégﬁ )c;alépla@dégnq(gﬂ tLe étu&y enhg)g}{{t;' |(Tl' " wmch (Was predefmed as
tumor (kD 166D rrﬁnaC&@dFéhqa'IEkﬁ& velidle ON18t2FOCHEd @cﬁfhﬂﬁﬁéd treatment

was %%Pagsf E?%{ﬂ %fslh@? 5 ﬁalvia} :ahd ﬁzt%a%léﬂgwecavgw 4 rhgimentngh LBHS8 or

5-FU hgerft BcEtoqamy d‘?é’m inhBitdn, (TGde@XbrﬁSF §lth delay (TGD). More
am no a

: O R6;
'mpoﬁéwc%aﬁommmm'lnanwmﬂca@ﬂﬂ enhangey HF@;‘ TGzangh FGRy Figure 2
ilustrafe® theessipge or different and i ndependently H, G -C
6al kyl, acyl or acylam no, or R and R4, together with
the carbon to which they are bound, represent C=O C=S
or C=NR8, orR2, together with the nitrogen to which it
i's bound, and R3, together wgth the carbon to which it
I's bound, can form a C4-C9heterocycl oal kyl, a
heteroaryl, a polyheteroaryl, a non-aromatic
polyheterocycl e, or a mxed aryl and non-=aryl—— "~
pol yheterocycle ring; R5 is selected fromH, d-C
6al kyI C4 C90yc| oaI kyI C4-C9het erocycl oal kyl ; acyl;

o, o



or triple G C bonds; acyl; cycloal kyl; hal o; oxyal kyl;
al kyl am no; am noal kyl ; acylam no; and OR15 , e.g.,
W@ Lweng763Pr ef erred substituents for al kyl groupGI/US2008/062341
i ncl ude hal o, hydroxy, al koxy, oxyal kyl, al kyl am no
and am noal kyl . Cycl oal kyl substituents include
C3 Cocycl oal kyl groups, such as cycl opropyl,

Exampleidshutyl, cyclopentyl, cyclohexyl and the Iike,
unl ess othermﬁse speci fied. Unless otherw se noted,

Pan@ﬁﬁn@cﬁa‘lnﬁyﬂ celuings Mktéi‘lfgéa&edi lmh %@Qéﬁclé%?ﬁ&:drt\/ﬁﬁyﬁ@

cl pa s and cyc| oal kyl groups that are

°°n°§ﬁt5§*fqn§d¥ é@'g"égg Bt SYs BFbPralifelalioh avas pRAsUraskan the day of cell

platmg’lﬁlhdudrh ﬂ“@ tﬁrr@ﬁai' ISNétvtreféﬁhéht mrﬁlﬁmaﬂﬁé'v}féﬁ calculated as
ami no and such as

descppéd QP¥% L@Uéé? PYhilits Rotergantivreelberpliva effpch ewY {13 ®ROEr@atic cancer

cell ek @xaMndt 0Oxy/ derdbridiared yiralidw handﬂwdﬂéﬁl (%?i‘c@ﬁ’traﬂf&‘s of IC50 values.
mnoalkﬁy)P The above di'scussi on of

LBH %P'é%\leK it HER0; iRtptic efied & higpnaierdty pbyhﬁr@nalreaw cancer cell lines
testeRONitH 9%0 €% M iRfopubstituents, such as, w thout
I|n1tat|on al koxy, al kyl anines al kyl ket ones,
yl al kyl, heteroaryl al kyl, alky Isulfo and al kyl

n
Tab'@@td&%@?&éh? ?G%HE%'fea#a/etaﬁ@ Qﬁdk@!m%qt&) f{kBl'b‘%agldyla panel of 12
pam§QQ@Qbh&§Qk§“ha§lude 3- to 9-nmenbered aliphatic rings,
such as 4- to 7-nmenbered aliphatic rings, containing
from1-3 heteroatons selected fromnitrogen, sulfur,
oxygen. Exanples |of suitaple NVersPrHﬁSer gal kyl

substituents i ncl|lufg!ipes 41650 drofuryl,
t et r ahydr ot hi of urla igPaCag hor 14| mbxrazyl
t et rahydr opyr anylp Ti ir¥jg1, azapane,
- i d X
1, 4-di azapane, 1, %pane—?k % v,thlapane

Unl ess ot herw se nUPUU' the
substituted on tHe—£a%8entat
|

&b

: .o 12 Capan]
sui tabl e substltLbﬁémﬁ

. T 151
P, 0.

GE=%
C4- Cocycl oal kyl ; S5 Io10. O 5 ,!,_2 ¥l kyl, e.g.,
benzy!; het er oar .cigﬁg1 iﬁgsm E‘r5§%ﬂ”"thyl; hal o;
am no; al kyl am nopghe SRt S5 9 %—ea y. Unl ess

ot herw se noted, entThets gﬁ—afe
unsubstituted or bpggé%Bu cuigg :h>ﬁf&?>alkyl'
aryl al kyl, e.qg., ‘bemzyt—heteroarytarikyt, e.qg.
pyridyl net hyl ; acyl; am noacyl; al kyl sul fonyl; " and

A papelydf 48IpRoergAtic Qf@boaﬁélldyllealv\#aylianBdertﬂu ee‘s@sedm celieproliferation

rei

assag '@@Q g}éﬁ% ﬁ%atteg gt&%ﬁ@@?e@&%ﬂéf §iX4 %I}'}F@ nce |ong of LBH589
for 6 slaps tGangistant with ceswite possehteddm Mablee, h§3H589 exhlblts potent anti-

: I I uch
prolf L B n B parEE BN B8 s, BRvnd Bl Binaite
concaihtkationp of 1G5Orvaluesi hBHHRS alge bmrabnlqz;botgurwtamldogﬁat in 18 of the 19

|tu nc e I| t ed

panciid Bohcer P Bids, LR 18 oer rRirbaR P o s

unsubsti t ut ed phenyl and phenyl substltuted by one or

nore suitabl e substituents including d-C 6al kyl;

cycl oal kyl al kyl, e.g., cyclopropyl nethyl; O CO al kyl;

oxyal kyl; halo; nitro; am no; alkylam no; am noal kyl ;

al kyl ketones; nitrile; carboxyal kyl; al kyl sul fonyl;

am nosul fonyl; arylsul fonyl and ORLl5, such as al koxy.

Preferred substituents include including CC 6al kyl;

cycl oal kyl, e.g., cyclopropyl nethyl; al koxy; oxyal kyl;

hal o; nitro; am no; al kyl am no; am noal kyl; al kyl

ketones; nitrile; carboxyal kyl; al kyl sul fonyl ;

aryl sul fonyl and am nosul fonyl. Exanpl es of suitable

aryl groups include Cl-C4al-bgl.phenyl, d”al koxyphenyl,

trifluoronethyl phenyl, methoxyphenyl,

hydr oxyet hyl phenyl , di net hyl am nophenyl ,

am nopr opyl phenyl, carbethoxyphenyl,

nethanesulfonylphenyl and tol yl sul fonyl phenyl .

Aromati c pol ycycl es include naphthyl and naphthyl

o




carbon atom by one or nore substituents, including
al kyl and the al kyl substituents identified above.
WORMBOZ®H at ons are unsubstituted or substitutPC/US2008/062341
by R13, especially useful N substituents include H
d- C 4al kyl, acyl, am noacyl and sul fonyl. M xed aryl
and_non- aryI pol yhet erocycl es substituents include
WhapisJaimed: and tricyclic fused ring systems where each
ring can be 4- to 9-nenbered, contain one or nore
heteroaton1chosen fromQO N or S,  and at |east one of
1.t hEhe pegyef anfEPAGdnhibitarierithe pgmafaé@p@f@Waégergﬁorﬁpg(ggatment
ofga%erﬂnte%ﬂﬁal%Qﬁce?f yl IOOI yheterocycl es include
2, 3-di hydroi ndol e, 1,2, 3, 4-tetrahydroquinoline, 5,1
1- di hydr o- 10FLd|benz[J') e] [ 1, 4] di azepi ne, 5H di benzo]
2. ., elbd ack@lh@ELOlalte 1, Wherefh th DN Inhditet i8, a‘k:dn‘uﬁdtﬁw@i of the
5] benzodi azepi ne, 1, 5- di hydr opyri do[ 2, 3-
fo'“Ulﬁ](a1azep|n 4-one, 1,2,3,4,6,1 1-hexahydro- benzo[
] pyrido[ 2, 3-@] [1, m]dlazepln- 5-one. Unl ess ot herw se
noted, m xed]aryl "and nop-aryl pol yheterocyclic
substlﬁgen S AL URSUBSL] t ut ed_or substltuted on
e SUIEabl ssWbstituents
i ncl udi ng -N-CH, 3l kyl\ R | KyLR,
substituents identifiédyxaboven, rmge rqns are
unsubstituted or substituted, e.g., by R13; especially
whergiflef ul N substituents |nclude H, Cl- C4al kyl, acyl,
0 | an I e
8 2R o A K A0, BB ARILR, R Bpop, i
f ormqathyjudh&lranﬂrfypmpylrwbstltﬁﬂ(raﬁpf&esnsmrbsmniedcor substituted by one or

31% Qtt&er%tg ﬁgé'cqgscggni% t‘§rn %kﬂ SP ?tl?%(nsm Q?n mr)n’)no-
mnykenéétaa ﬁbwmam ORalkq! Bﬁéker%l?/bq-@eﬁﬂl eg. methyl ethyl or -CH,CH,-
tél-arélal ylam no and the .

i Goesysloalky| Gd@s%ﬁ@%%*%ﬁr%&t%%%Ikﬂl@m‘/l

e g:ycloﬂiﬁylbﬁiﬂee§U|cg98£ﬁopylh\%ﬂ’?ﬁ ISKEtERANW!; ar{dQIﬁW e@nq’)enzyl
the'like stituents include grou fo

C(P‘@}erv@ry . ©)9- ngndyj(r@)th (FHdn (@Q Nﬁl—ﬁgﬁg Rq,\,ﬁgwp acyl;
Wi . | am no bsti t uent
[ ncﬁrgggujgskﬁq(s)é%rgaﬂwt ﬁg&%{dgﬁ Ml Z\ - N( Rlzig:(sc’)) ! V\llJ >
RsMORR2)a0¢ Be- <anwW andiffertiGRirk), ©(depeitditly aioC Rlsaillyh cheYf ar acylamino;
defj ned above. The R2 substituent HON-C(O - CH=C(R

1) oa'iryl alkyl- is a group of the formula: Preferences

Hs %rndeat:ibrqe{hel& Afth S bSHRWICH ﬂ\@w«?@bém Féaréssam @e0, BES or
o or a straight-chain d-C 4al kyl; R2
selcé'cN%edofrom H, Cr Ceal kyl, C4- C9(:ycl oal kyI

AeEPE IRRRRE bR B AR ekl s savon o

amwmcl'a:(:ysl boand, canGbid) aFQZ;-CgRBtemuycllaélkalr e hetezoarglie polyheteroaryl; a
di ff erent nd e yse ecte d.c-C, .
6ol TR RRERENE G atmaFo 851 f hEPEhT B egoevcre ring
RV §Qe$t@@ﬁoﬁ‘ﬂ@ ®o0 }_{é@qél VCER'EQQWEI Aﬂ:’@»C (Fre{%r@éyc@aN%ecﬁE‘aryl
i's selected from C9cycl oal’k
ca-hetaiewt apjahbA- skybenzelr ;fme erm'éwam pyaﬁx}m&thwlaromat'c
hetiaiRacyd; a#ohsgmmat.@wmabs ALY GIf Bﬁd nanaan Paas,emst c
pol'ycycl e, a m xed and non-ary
poIBﬂYé@@(QﬁV'yFO” QFQM'C@PUHGKGTQCY@GISW@U@P(@@?M and gerragy!
Wh@@t&,cy@ d: non-aryl pol yheterocycle; n, n-i, n2
aret e same or different and independently
sel ected fromO0-6, when 11 1 is 1-6, each carbon atom
is unsubstituted or independently substituted with R3
and/or R4; X and Y are the sanme or different and
I ndependently sel ected fromd44,. hal o, G -C 4al kyl, CF3,
NO2, C(O R, OR9, SR9, CN and NRLORn; R6 is selected
fromH C -C bal kyl, C4-C9cycl oal kyl
C4=C9heter ocycl oal kyl , atkytcycl oat kyl,—aryl , '
heteroaryl, arylalkyl, heteroarylalkyl, ORL2 and
NR13R14 ; R7 S sel ected from 0?15 SR15 S(O)R 16 ,

P S — ARIFrNAgA /A IFNA A R IFSA 2 5N NS s o o




ora rmas@u IC?

3-yl, such as 5-fluoro-1Hindol-3-yl or
5- net hoxy- 1H i ndol - 3-yl, benzofuran-3-yl or
W@ iosasiese 3-yl ; or a pharmaceutically accept abP@r/E81008/062341
thereof. Another interesting genus of hydroxanate
conmpounds are the conpounds of formula (lc): wherein
the ring containing Z1 is aromatic or non-aromatic,
Nwhi: @haw%ﬁa arredhgﬁar@eror digferent end mdspgmct&mﬂbﬁelgﬁgatfr@ﬁh@@dwhen Ny is
Zl [ b
1L ie@:ch gar%&{r%o?g%a?g%%ph&ﬁﬂ&agé‘c gg kci/e%?%ﬁy%trtuted \évrth Rs
unﬁnd Reut ed phenyl or phenyl substituted by 4-OCH 3

XGhned i om g sterat e e Perfiy Bt tomt pates Cr-Caalkyt
balskyh as €H3.and ©FG] ROL,AY)REIORY, SRETON; arlteNRRAr Y| ;
arylalkyl, e.g., benzyl; heteroarylal kyl, e.g.

Fﬁeququtm;frhmm (acg‘/dalky{:;Cg Gocyateaik!; Q@@ptemgy]cloatkdl cycloalkylalkyl,

et h%zngésylf f@Fwétgg S%r?aorﬂ;%&mt 04"ueneglu?nfdonw?nylethenyl’

Al heteraarylalkygl e3). Mdvlmuyht@mmw&r@mt ndependent | y

aﬁa seleideg ramgReSr: SRS @%”hﬂ i g R eea
@%ﬁéteﬂrom d51¥]5 N 3R 4}) @‘X@ ﬁlﬂ{/ o7 6a?c§yc|oalk¥| C Cﬁh?terocycloalkyl

et erocycl oalk
e. @ryl; hsderpatyl, aﬁséalkyloagylbahwlanddwegeroarprgamytjyergremwlnmﬂwl

Rl Ige0 FA G LRG| CHONEShe PR 54150 CHs and

cygdatkyl al kyl, aryl, heteroaryl, arylalkyl,
het er oaryl al kyl , (CH2) nC(O R 6, am no acyl and

Ri{ @R Rre the $ameopr differentand lpdﬁwn@esﬂy saigtted fremH; Cipalkyl; and
r '§(9) Fyr gis Oandr is 1-5; or a pharmaceutically
acceéJt a% e salt thereof. The other variable

yrb&biebte@rft&n 8 €,-T3ald@f Cpectyalake!; Cﬁmﬁae@bymoajmf ul

AN f%kr””brrr' i ki Srvh ot ent gl yiie; hemanyt

V\fh%h&amylFagl BehkylsaheihebsroayREG |, Whe! giridyikting, H and X
and Y are each H, and wherein qis 1-3 and r is O or
RahenceRn age the sammer differentiargl indepandealiy seledtesstsomii ieiGralky!;

£l PSRRI oot SUSLT) pot

1. hAtﬂb@W'ﬁlthtB@ esridw@eyyh@mlm agydrroxanmat e corrpounds

Rt g RaolOORTGT PR e BPUA [ NIt by SEnhtngh St byl
f- @t@ghéter@clﬁzmylc h@rérde)/)’l terogryg non-laf‘tﬁhlél&:tpdlyﬂ"k%ﬂocycle or
phen ghen Ps”ﬁtlute by 4-OCH 3 or 4CF ;o or
Do TaNaskey| SN ROVt EoBay | O aal kyl
Fﬁs 26Kl dﬁ( h Cg(%alrylcéfboo%:@ grnpt %ﬂeta%&%&lo?rgr

eteroaryl; etero

@ete’@%"l amaﬂerd HWGTOGRYWKY' eng (CHﬁﬁéFRyl pr opi ony| and
benzo - or sulf .0 n ufo ,
Rox PSRECts I E Comhy e G PR, Co GR IR RIS 3y afeteroaryt
| S pblyhétesary; StyRIyi; herRdryaiRiic Bnd@(GHj) rependent |y H,
Cl-CoSI Kyl, -OR 19 or halo; R19 is selected fromH
F@ﬂ‘S@@@CWIfFO"G@ﬂ@dWI GaCbgylcloa@J Cofeheaterscyaidaligiiiaryl; aromatic

ol ervogﬁ ﬁe rh?%r %dryl QIBY:JI L eéozﬁ{r% o PSr%é/tleroagﬂgnd NRuRyi

n’qﬁsalrrﬁtegérdseﬂedtéd fPom@-6;carigs O and r is 1 5 or a
pharmaceutically acceptable salt thereof. The other

Zjaselatied froobOt NRueht anchBEO)as defi ned above. Especially
sef ul co ounds rmula (1d), are those wherein R2
P’é&&dﬂ“\)\ﬂ@?a npis 1-3, especially
t hose vvhereln Rl is H such-s those wherein Rl is H
and X and Y are each H, and wherein q is 1-3 and r is
O or wherein gis O and r is 1-3. Anobng these
~conmpounds R2 is preferably Hor -CH2-CH 2-0OH and the
sumof g and r is preferably 1. The present invention
further reI ates to conpounds of the forrrula (Ie) or a



acceptabl e salt. Pharmaceutically acceptable salts

i ncl ude, when appropriate, pharmaceutically acceptable
wha®e/13msll t i on salts and acid addition salts, BCTUS2008/062341

nmetal salts, such as al kali and al kali ne earth netal

salts, ammonium salts, organic am ne addition salts

and am no acid addltlon salts and sul fonate sal

3. AcVee aererding e Slaine 2 whereindbe compgend of fagnda diisi thwoxy -3-[4-{[[2-
(-mER . AR o DA 20 S SRR e
and organic acid ‘addition salts, such as al
fo"n@aKH%nate aryl sul fonate, acetate, maleate, funarate
tartrate, citrate and lactate. Exanples of netal salts
are alkali netal salts, such as lithiumisalt, sodium
salt and petassium salt; *vtaK”taIts

such as pmagnasi n1sa|t, aljum num sal t
and zi nc um salts are anmoni um
salt and “teff anp Exanpl es of organic

galts are salts with norpholine and
pi peri di ne. an Rl es of am no acid addition salts are
salts with gllycine, phenylalanine, glutamc aci@hand
f ude mesyl ate, tosylate and
ora%%%?%ﬁ%ﬁggp %%?EEQ%&%& 'F§{ Addi ti onal HDAI conpounds
within the scope of fornmula (1), and their synthesis,
574 f , .
4. %ﬁgé&ﬁ@gc‘g‘)g% ﬂgb o f% %% 2t§§7-%§?e2r5 et G inkRIRA WS is
hepatgceliylar eatgin@np 4+ parcreatitraangert hyl ) {2- (1/-/-indol -3-yl ) e
t hyl ] - am no] net hyl ] phenyl ] - 2E- 2- propenam de, or a
phar maceutical ly acceptable salt thereof; and
5. LWsegenording - any-qrie[of (gimset tayd, whekaimthel wamyblpodad-grimakis a
hwng%no]nethy!]phenyl] 2E-2- propenam de, or a
phar maceutically acceptable salt thereof.The present
invention pertains in particular to the use of HDAC

6. 'A‘mekﬁhdooéfstrécaﬂﬁg bQﬁrdﬂﬁ@sﬂ%%én@@r @Jm&'ls'}?gdé&iﬁlﬂ%fgnng ¥ thbRBeutically
treat nent of ﬂas roi ntestinal cancer.

effectiyhampuryrof a8 ifhiitof foea w?(é%'QIﬂOdP‘ﬁﬁé'mﬁ' tﬂf‘%@b?r&?&
in the assay descrlbed above preferably an |1 C50 val ue
bet ween 50 and 2500 nM nore preferably between 250

7. dhEesmsageRIdingh@ (igist 6 ﬁ&%?ﬁ‘ﬂl%”ﬁ@?ﬂﬁé%aé'@?faa%'ci'tfs?ffed”e
amotifYlof BbPBLAPHEforhllg (hNvention relates to a method of
treating gastr0|ntest|nal cancer, especially
hepatocellulur carci noma or pancreatlc cancer,
conprigbhng aq log¥a therapeutically ef fecti ve
amount of 'Nan HBAC Iy or toRg WRr megl ooded ani(nal ,
in particﬁ\ar a hump -d er re erably a
therapeutically effe etans d of
formula (1), as deflnedxabove1 or thé salt3of such
whers@mpound having at | east one salt-formng group, to a

war m bl ooded ani mal, preferably a human, in need
Ry e elodlo; oFfeesttagghtachéin €atCraltkyl, es@exially etkbting rethyl or n-propyl, which

;gst%t@n‘%e%'{%?’ﬁgS?éﬂ%@&“g\w@a{’ ents}sfb%%t.eg%gfg%%ﬂu(;?d by one or

saintbre anbstituentts déscabéd bélowtfbtrealklg lsalystindents; ogr essi on of
the disease in said patients. The present invention

Raivotalerded Bomet HodCwalkyly Reaterarly Sarﬁs@'bY'n‘? @stiaiayl. ethyi ©erCH2CH;-
€S Ehe! @Lé&yagﬂﬁl%ﬁtm&&&ﬁﬁaﬂdyﬂ @]R’Jgﬂéte%?(%lbglﬂylbl‘kyl
cancer, conprising admnisterin inhibitor in

an cuFipikylakiHi e 8., ic¥cleprepymethyi; @a I'}ﬁt@’Pﬁ%taer}%'k)élg%tgnQ?nzyk
gastroi ntestinal cancer, especially hepatocellul ar
carci noma or pancreatic cancer, to a warm bl ooded
animal in need thereof. The person skilled in the
pertinent art is fully enahlxad to select rel evant test
nodel s to prove the herei nbefore and hereinafter

menti oned beneficial effects on gastrointestina
cancer, of a conpound inhibiting the HDAC activity.
The pharnmacol ogi cal activity of a conpound i nhibiting
the HDAC activity may, e.g., be dennnstrated in a

o s Y 4 " p— s

anine_addition




groups of 8 mce. Mce were treated with LBH589 at 5,
10 or 20 ng/ kg intravenously (iv) 5 tinmes a week for 3
woe®Ra3®B0 75 ng/ kg of 5-Fl uorouracil i ntravenoRST/YSn$a62341
a week for 3 weeks. Animals were calipered weekly.
Conpound activity was determ ned as the percent change
in tunmor volune of treated animals over control '
anihetarearyladky Cp.9. Tveid gmetiuhit-Hed) $HO)Ryg r (€410 (Rl amino acyl;
det ' [ t Rn the final tunor
vol}‘gsn'g]dgt@?tdﬁﬁ_cgﬁ? zgfl éti'ﬁg gf’% )@%{?5?’ the starting tunor
R4GING IRe .ard theadamnbdr différant d3tds Sflepéndently, H;(C,AQdalg!; acyl; or acylamino;
i nhibited HCT1 16 tunor growth with %/ C of 17% and 6%
respectively. Treatnent with LBH589 at 20 ny/ kg

ect i v _ ; )
LA P ogee! BRI SHEGED Ml Eingd e B, RSt 8ig.Cs o

m ¢&=NR er i npl ant ed subcut aneously with Col 0205 col on

cancer cells. \WWen tumrs reached a dan t.unor,_ vol u

Rt og e i BEods 8 Wb EPUGC, ey KBEHIST 3t foe Earbon to
M- GghichMvt léﬂadlmﬁﬂ,ecatnlf\;gﬁhd e@mﬁg@@g@%ﬁw& gg@teﬂrmrylga polgheteroaryl; a
| ol SBBAE BRI or SRS A 341 BSinlS8Eycte g

j I IPA . . X . :

A ATRSEALARER. R B S I Ak TN Bl o an

i niietgroamyh a(yRilkphrasg.2bgnzyt detescarsllalkyt e tpyridesethyh sueraatic

as : t - ' .
o AR AES EBR AR Do kel gl Pl BR Ao s Bbfhcles:
r erolybstesvaryiagontatostaticpety hateredyelepeansemixed lanhged non-ahs
fi Jume at the end of the study over the
st er%%HR%ﬁ%?’volune. For tunor growth delay (Figure

n2B), n, BRERYHRGAhE Shingi dr YiffePsnt Ra ndepEndshtly Beleeted @ 048, when n, is
medi an calclatedtingto,th st ydy end, poi nt ,TE&,,

whi e 6358 BRI £an e PLARA!Y \REF ifAePE ety Guhsiiuted with R,
Mediraror RLE for vehicle, LBH, 5-FU, and conbined

treatnment was 39.5 days, 32.9 days, 44.5 days, and

XoandlY asg thersapyseandiffarent artirindapendentiv setecteri-is®@o Hyhak; ECaalkyl,

Si t t QaAt. r j NRL DL L TG ) and

£ uraief? a8 Elant (k! ROLUTRIRDIGHE BRSO 4 AR RIS

@rgw'a:@éd tmﬁgﬂ;r?fceagiim TﬂiJ%S:Z@@él&ylﬁGﬁP@WEX o&}/{@td&i{ﬂ]ﬁcydﬁﬁikylalkyl,
. | re | ustr es ere S. e

P9 P eRYBEY B1Y: NPIGRERrY BTN g Ry L AR ResYlethenyl

vehietdreayRiyT, @l g. Ofyridgihsting CRCa KR1;RoNs of LBH589

for 3 days. Cell proliferation was neasured on the day
Rofis seledtedFrat @G 1saBB150B(@Xras; tS0:Retr; dijisFha AndtNRyaS Qe .

| C50 and L.D50 val ue re calcul ated as descrjhbe _
Rat oS BB R oo R o Cortsoliv Egomieieatist Cod-Betemeycioaly
on ] hétardégﬂ',@rﬂakwe.@@rb@afyl,cﬁid hdtérdasyMRea s g1epyridyinethy!;
denonstrated by the | ow nanonol ar concentrations of
RoGoeelected rom CBEBHY! & & oClx AN CFs, GO aty!, €ya. oE EXICHs; and
efQﬁgﬁ En the majority of the pancreatic cancer cel

i i€ ¥E%t ed with LDEO < 1 mM (n=10). Table 2

Rieasd Rhedfe thesané br @iffelent Sidinbyserieelti ydiedtox fromedf@ct alkyl; and
of LBH589 in a panel of 12 pancreatic cancer cell

| i n&€0)-AkYanel of 19 pancreatic cancer cell |ines was
' iy i f ' yS.
Rop BT onk 16 RS S 3R CRcaBlogR C Ghablafcigary s

v arGu-Cpetavoryeivaltkylalkyh andifmik@HegDandnorgagyhpslycycle, heteroaryl;
Consi ng W e d.in,: , LBH589
ot EkES o kel e BaBRAG R Brfiing: oS

pancreatic cancer cell lines, show ng | ow nanonol ar
concentrations of 1C50 val ues. LBH589 al so exhibits
potent cytotoxic effect in 1 of the 19 pancreatic
cancer cell lines, with LD50 < 1 mM The results are
described in Figure 3. What is Clained : 1. The use of

an HDAC inhibitor for the preparation of a nedicanent
for the treatnent of gastrointestinal cancer. 2. Use
according to Caim1l1, wherein the HDAC inhibitor is a
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pol ycycl es; heteroaryl; arylal kyl; heteroaryl al kyl ;
pol yheteroaryl and NRL3R14 ; mis an integer selected
WO e@aid768) and Z is selected from O NR13; S; RCOUS0@)/062341
pharmaceutically acceptable salt thereof.3. Use
according to daim 2, mherein t he conpound of fornmula
(1) is L/-hydroxy- 3- r@éZ rreth -1
Rirs- ansofdis age me)sa@temnql Qiﬁ'ﬂtrﬁﬂd eraﬁn]igﬁ rwiqctezifzorprbﬁeﬁﬁwl'
id I
ac?“I@X q%lﬁ alt ther r@ny HOHK){I a@ﬁ gg:‘:egr di Iﬂg&%ﬁ 5%{;‘!’ o%%nzyl
of he:temamlamylc 6.93, Pymmélméthyl enenq;a@d r%i nt est i nal cancer
IS atocel | ul ar car CI no r ncreatic cancer. 5.
RLls%nda'gt‘otPQ?Wﬁr Y"@h g?"’%%f yr E&l?ugd Hierein the
mm@h@@d@?claﬁlkﬂahetéﬁaéyl hpongRterGarylAnombiuatatiafpolyheterocycle; or

treating gastrointestina cer conprising
adr’i‘i"?‘ﬁdsgré‘g nfgnep- ?’N'e‘?%’&ﬁrf’%y&rq 'y effective amunt of an

F{*%@eie?&d?lo‘rﬁﬁhe 0. Rl &2 e d;%QSﬁigagf Eﬁﬁ#et%ﬁ&cx‘]@@a‘ikyl 3

accor conpr|3| g
adrietereargh arytpliey!; tH@éﬂTa@ulatHyb ami YCHN#EBLi ve anount of a

d of f wh
o PRR st £ bR o BB R iR i R
N- PofB¥leroatii &MYalGt; MegterofyIBKY, and (CHHFZRY!

substituents are unsubstituted or substituted by one _
Rar isrselestesiftrn Cu-Gealky; QeSearycloaltylhSh-Gahdteriocyd!aglkyl; aryl; aromatic

SUSHET i BB oI oSSR g
nOH anGAte@@ﬁy&écﬁ@d keyin; 0-64arfdhet er ocycl oal kyl ;
CA- C9het er ocycl oal kyl al kyl ; cycl oal kyl al kyI e.g.,

Zoyeebphedpﬁmm@t NiRhy Saangd S(Pket er oar yl; arylal kyI e.g.,

orap e%%;:ﬂ&%t@? | ot gkaglng/qlktfi 68\‘,;\;0630 \xgrm ﬁ%nge}{;%mfnal in need thereof.

HON- C( O - CH:C(R 1) - aryI al kyl -; and -(CH2)nR7; R3 and
5. ColMeInoa g EoaR gl REereBt MesolRalracr gl Mnyarosy
3-[4-[ji2t @-rh étaylcE-ndol- 3-&]!)-\el“hyq¥anmh@]memyd!]pb@w'ﬁéﬂE—Z@mmemide having the
¢ CF C=S or C=NR8; or R2, together with the nitrogen
ormy ich it is bound, and R3, together with the carbon

to which it is bound, can forma 0

CA- Cohet er ocycl oal kyI a heter oaryl ;_a pol yh roaryl ;

a non-ar opati c pol yheterocyc & ] Nar and

non- aryl eterocyclg rinp 5 is sel ectded fromH;
CrC 6al k 4. Cocxgl 0z | het er ocycl oal kyl ;
acyl; ary A ; yl, e.g., benzyl;

heteroarylalkyl e.g., pyrl dyl net hyl ; aromat i
pol ycycl es; Ron-waromatic pol ycycles; mxed aryl and
non- aryl poI ycycl es; pol yheteroaryl; non- ar omat {11
oraBwérma@&&r&ﬁwsé&@taw@nmmef aryl and non-aryl
pol yhet erocycles; n, n n2 and n3 are the sane or
di fferent and mdependently selected from0-6, when
9. NThe hethbdfaccEmiy t6 1A, dhersirctie daetroiptestm chiycer iwhepatoceliular
I ndep endentlty substituted with R3 and/or R4; X and Y
carcigp@a @ABGRAIGFAGPE f er ent and i ndependent |y sel ect ed

fromH halo;, & Cdal kyl, such as CH3 and CF3; NO2;

O R1; ;. SR9; . and, NR1ORn; R6 i.s selected from
10, Fdete aE5pangio B B RFIGHT e CoRiSe B A bR s Pgan
cycl oal kyl al kyl, e.g., cyclopropyl nethyl; aryl;
heteroaryl; arylalkyl, e.g., benzyl and
2- phenyl et henyl ; heteroarylal kyl, e.g., pyridylnmethyl;
OR12 ; and NR13R14 ; R7 is selected from OR15; SR15;
S(ORL6 ; SO2R17 ; NR13R14 ; and NR12SC2R6; R8 is
selected fromH ORL5 ; NRL3jl4 ; d-C 6al kyl;
C4- Cocycl oal kyl ; C4- Chet erocycl oal kyl; aryl;
heteroaryl; arylal kyl, e.g., benzyl; and
““heteroaryl al kyl; e g, pyridylmethyl; RO"is selected

fromG -C 4al kyl, e.g., CH3 and CF3; C(O-al kyl, e.g.,
C(O CH3; and C(O) CF 3; RlO and R1 1 are the sane or
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