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3. SUMVARY [ 0006] Provided herein are conmpounds that
are serine hydrolase inhibitors, pharmceutical
W@ o09p0343r9 ons cont ai ni ng the conmpounds and mnet POOESD7/020427

use thereof. In one enbodinent, the conmpounds are
[0005Neut r ophérkford, Aldra $8a nded FhsHaRe v SHIRR YErIAse iftibitors as

el astase inhibitors. The conpounds are benzoxazi nones
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In certain enbodi nents, the conpounds for use in the
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provid%ﬁ'hlknréﬁl drebasgs fedi ated diseases by admi nistering
t he conpounds ané conpositions provided herein. In

certain enbodi nents, RheQOserine hydrolase is a

neut rophi | el ast ase, chllas human neutrophi |
el astase. [0008] In icetfai @ enmbodi nents, provi ded
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pneumonia, cystic pulmonary fibrosis, chronic interstitial pneumonia, chronic bronchitis,
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[ 0009] Unl ess defined otherwi se, all technical and
scientific terns used herein have the sane neaning as
w0 200808630N| y under st ood by one of ordinary skiPECT/Us2001e20427
art. Al patents, applications, published
reperfadion, i fomhdtnOrBEhed tRBMricR Bibdueahd @ilelifls By haaMiNe ! ®thpounds
by reference in their entirety. I'n the event that
and camppasitions greyigadiiesginty of definitions for a term
herein, those in this section prevail unless stated

4. g%&Lﬁ)q}MPﬁ%ﬁsed herein "subject"” is an

such as a mammal , including human, such as a

pat.ent. [0011] The termnms "serine hydrol ase-nedi at ed
d%@g&é’—'ﬁor "serine hydrol ase-medi ated condition", as

sedh’ i n n_ any. di sease .or, ot her leterio .
10009F i 1 3l fetied o4 hisg A Eiecinical apd sieniy e tsed herein have
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_to play a role. Exénplary diSeases or conditions
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. acute . respiratory distress ngr.ope.,. adul t . .
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aﬁ&?ﬁ t'¢ failure, chronic rheumatoid arthritis, joint
[0011FCl er ORe ter@s t'&@ine hpfdoldss-mddssdéd @iséase, R EdrRYHidldss-mediated
.atherosclerosis, rejection against organ transplant, _
condiignéngft used heneifl, sreanary diseasalor elpsr drletariowssiondition®ce ktate in which a

. SEeRShS. S em ¢ ] upus .er.yt hemat osus,, . Crohn'. s
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respirgigyisfease pyndrome) adylt sespiralory distress spndspmey idiapathiq inteystitial

E VL 0 r. S| ' e NSES..:,:

preonii Vol AR LS R RS ERl LERBRR Ry
chroni¢Gepainidmry @ifectibhadiffieghanbroncBiolitis)Mrerihiedekisyasthma,
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repared by those of skill in this art using known
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netal salts, such as but not limted to |ithium
pot assi um and sodium alkali earth netal salts, such
w@soose3mpt |imted to barium cal ci um and magPEBUs20)7/020427
transition netal salts, such as but not limted to
derivafiz&tfon. TE cAPEHRBD 'pi?od%é‘éd Hay B¢ ﬁa}nﬁlﬁst&ea t&ﬁlmbls'@r%ﬁﬂlahﬁw1thout
sodi um hydrogen phosphate and di sodi um phosphate; and
substaatialdoxiaeffaets aad either arepharmagenticallyactivebt are prodrigser al
rochl.ori des a
Pharm gt pIk8 AEpBIc b gty i fechel B " iaanine sy gt not
limited kO NDEHibéhzeyddnGiandife cRloRsprodiledtiRftine! #hibAaCSiethanolamine
citrates, ascorbates, succinates, butyrates
and othen hydzexselkytaseines ethy lenadiaminendi- meby gl wiaming peasain alNt y
ce ters ude but ..are.,not limted.to
benzy BRESA A fren FrS GG k2P ol ar i et et Bidedoley
diethyBshifésndfthd Gll8il£mings, QUR$azind WldUEsRYdroRyrheth9DahinShic@thne; alkali

to, carboxylic aci ds, phosphoric aci ds, phosphinic
metal galisggich ag bt raiiliitedite dithivm) pcptmswna@mcu@dam ad lipgardy metal salts,

such ag%uﬂ?dé dr[ggl)grg nb?al% | m%tnﬁ éx?a%gglesugmre{] ftl({/ etg% salts, such as but

not lltﬂl@@"dmb@qc@aﬁ {6} ganttevalts, Buétbad hid hogkmitedidl ¥ddiumaly®ygvh ,
al ky %é aryl, aral kyl and cycl| oal kyl .
Bo

phosplmig dingaphogphaies @pd alsp énclyding, éwsxt potdimitadcip s ofmineral
eids, 3 8% bAoA MEP QR OBy STRGRER, v
as butabaliijted ensteya| Ralale] malRtes) taREd4! Eibraleh )asétf‘rﬁﬁﬁi @bd;@nates

sol vates and hydrates are conpl exes of a conp

nd
butyrafgs; valeratesonesydates, apd {uaparatgs. mcqmp@buwgpta@p eatersv@clude
I b 0
out xRS T, Bkt bl e SR 8 800y Pl
group§ ﬁlﬁﬂﬁdrﬁgltbulﬁﬁMSnWtomB@rylﬂc Iacwbl phosshiveicekidsPsisphinicheids,
npt ons _of a. di sease or di sorder are aneliorated or

sulfonif sy PUBniseisiapg Rpropicacidsy dharmareutiatly geceptable enol ethers
1nclud§ NGf MOE E Zrh ?e?sfo Ecls&]agl%?\‘;ﬁ %? T@ﬁl%@eg@%iaﬁ?rgw(ﬁlhh ggtq Salkyl

alken}dJ aibﬁge ar{/lOﬁ)rlaﬂdyl asd useldalkel. el?}farmmhd:ablya’tcbmaMé efid) @sters
tons of .a particul ar disord Z%:adm' ni strati on

includg{bug At I@Uteérto’c‘i?ﬁ*ﬁéb‘fﬁd oh forawéﬁ GREME(R) vsFRIR 43 hydspgen,
ol LRl oMy, RTINS S P BT, Bl s

and h)tdmatesr areaomptaxas efia vorhpound with ateratmara soliveritive watsrmealechles, or 1

or, conposition. [0016 used h and unl ess
to abogt i oF L0 FRH L0 %&ne]ﬁmﬁ%?n%or ‘ﬁéﬂLYQ%t or WatgrIRaIGFHE:

nd

O o R, TR R Ry Bl MRl et RRE B e
sympthms ofh disaabe o ulisoedee dref anaatiordted of ctharswesedreneficiall deltered.

and/ or -4 WD 2008/ 036379 PCT/ US2007/020427.
Treatmeny @Eﬂéﬁmp%ﬁeé 3y pBagpageutica i)’éﬁfﬁ odithe crRPQsHions hetely gpeh as use
for treﬁﬁr‘@& tdpirstbsedisasor disorder remains in rem ssion.

terns enconpass nodul ati ng the threshold,
[0015bl evel oﬁmmd lzaneihpameliaratianoof thd symptemsl loﬁeasmacwhar disorder by

h t hat t t
adminf 3 SE o kie e ohyptish BE phethaeitiee b Rps enabERTta Ay
lessent wh&'ia@r ;?&fn%h&tto? teMp o4 URktin ﬁm&%&%ﬁﬁhh%% agﬂﬁete@to or

i cul ar test conmpoun hat achi eves a 50
assocmtnﬁ |vbthtamn@ﬁa@nﬁﬂhmmpwﬁmsempnsm@n .assay t hat

h . It d t opd
001625 A3 oSHE RS R itse ot Nie icicelid Bedfird e
mane{gﬂ{gl’ eﬁrfd “neAtaerabntr éhccﬁﬁﬁ%@ﬁx‘évéﬁﬁhghﬁe RutiRF tHd¥pedifkd

8 configuration, or nay
dlsease or isorder in a patlent who has already suffered from the disease or disorder, and/or
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m xture thereof. Thus, the conpounds provided herein
may be enantionerically pure, or be stereoisoneric or
walr@svasepneri ¢ m xtures. As such, one of skilPCT/HS100%020427
art will recognize that admnistration of a conmpound
lengthhﬂng e (iR tHaPh Bhticht GRS bERdred frBM tﬁ@ B1RE448 &F disBAfer remains in
undérgo epinerization in vivo, to admnistration of
remlssacme Hmwtpmmwcpmpmsgn«e@)latfr@rthﬁ: th[raamw], devslopsesht hed/er dyration of

the didgB%, QAR i oy B ba RBLBSEPs i  igif Eiorder

[0017prt. [ RQA6dd MpeiHSRE IOG el tof&hié}fﬂouma'cmwratﬁﬁl%r@ogé’géﬂf a
carbon chains, if not specified, contain froml to

parthldarrtﬁsircgmeunsthabamV@aﬂ 56%sinhibttpnafa raaxigiabtespanse in an assay

thatmgs iched, Al carbon chains of from2 to 20
%luf)(;r?g fﬁp%rgﬁ ain enbodi nents, contain | to 8 double

[0018ponNds, It igfdcthel iderstdoarnbat tH@é&@ﬁbtﬁBﬁbﬁSld&ﬁ hzreirpmlﬁ contain chiral
carbons, in certain enbodi nents, contain | to

centerao%mhecm@h@@ters\myrbylof eihes dre Rar () eonfiguistion, qr@we{dae a

s RIP TR, LA BTt B Sy o
stereotsaxlhbﬂ@ 6+ diaste@BfcAL Mixt@pdRo HsTsREH, Dne ©O)iRIiMthe arOwfl recognize that
triple bonds. Exenplary alkyl, alkenyl and al kynyl
admmgﬁf@ﬁ@so f eqraponndrie its §R) fopmtis equivalent, for gempennds that undergo

hyl but yl,
eplmeH%tm(l ﬁ tvy% 00 adnﬁﬁ%&?ﬁqn dﬁﬁ’é’go%ngdqnd 1% gg Eée}yfl{)rr?n uty

[0019}2 ert pAaBstydd, helraﬁhthé(yibme@dlﬁt&f&alk)ﬂ[ SRSNE cadUhANEc. is used as is
tene, _acetylene and hexyne. As used herein, |ower

generaéhy WF‘erSF‘)@M%’ thpseohpkill infs pdwer al kynyl refer to
[oozo]fﬁIr bO”Ag G?e{d’l-gerégg,rdbgﬁsélkg{gh QQ@%&KQI% rb%R%H&n? iFR0RB0S fied,
contam éﬂoh{ erg 2y oarpdnis, oef ey K6 tpb@n, aldkate s@ilglhm)r(b@amcﬁedll Al[keﬁyl

e double bond and at |east one triple bond
carbon %mo Ao d des 2 ear PR, v Wm%@q@memﬁ@aﬁa@ { ¢ 8 double bonds,
and théark@hmarbowcgaﬁg‘agzs’ mg &, irl Al drftbddim &ﬂ?oc%{aﬁr f% s
ydrocarbo

straight or branc aflc n group
doublehteoridag Alk)myécarboh thainshef frdmy a It@)@@bhfgﬁn? hﬁd):emaﬁnﬁnwdliﬁeﬂt@

.oxygen,, suylf din O. and S(=0)2 groups
contaig {63 8 tple dandh 20 g{?ﬁilfxne/ﬁfaééowftaerﬁgé@ tat61%aT0ORRAR Gertagy

t
embocNﬁ?gtE g\sol}ﬁ'ﬂ?l % 9‘(‘1‘?@1{: b%ﬁfk)gepﬁl g k&ggg{/éf@%% AHSEORPs
hereinhedtledey bndrk nbt hxmtéZ(R meﬂyde,reﬂl)ﬂz propy, Bbpeypyl, a;bbllltyl n- butyl sec-
SRR PG T T M A G
r I
o g S Lot 54 S g1 SRS M B
carborf crhamshatvmgethnmabm latr@absyt 2 qarlame tupeo albod Gdiarbens. Aauser@erem
" ms int 00221 As use
k(e =g op ARy Broup sp B L R ash PRk il bSgnd g feast one

triple BBHdt i cyclic ring system in certain enbodi ments of 3

to 10 carbon atons, in other enbodi ment s of 3to 6
[0021)car bo nAaUSﬂdsherQJy,c lmarqu'r rederel tacay strapglitkynagehed of eycltcom certain

e PO S B b LTS
hydrodﬁafbdi’l' ¢haliosHé or QYsik @ﬂ&é&nﬂlﬁﬂﬂﬁcluﬁh‘l@@%b(?ﬁ&’ Sg@)? Eﬁ%ps or

, in certain enbodi nents contaln 0 carb
SubStltatedr% ungybstituteghnitroganiatoms, inglodipg ,NR randuNf RBr groups, where the

n1troge“:ﬁn‘sgxl(?)gtél ngﬁhjl’ls(ér?g%lggn Iarr;'?f afﬂkﬁhg?tgrg)r bgg] ﬁeéﬁqr.rrglk For COR/, where R’

is alkyt,@nylaamikyy hBterearH)h&afoarikydl OBor NIEYP i viligbre Y and Y’ are each
independently hydrogen, alkyl, aryl, heteroaryl, cycloalkyl or heterocyclyl, in one

-5-



systens of the cycl oal kyl, cycl oal kenyl and
cycl oal kynyl groups may be conposed of one ring or
w0 dm80863mdre rings which may be joi ned toget hePCT/HSB07/020427
fused, bridged or spiro- connected fashion.
embodif¢at mlir{’g(ﬁcﬁﬁl(l)’tﬁ)a%ut 0eiGhS ih Bndthéerdtdaldistt haviag Brom 1 to 12
containing at |east one doubl e bond and at |eaSt one
atomstupﬂmqlgamond [00231 As used herein, "substituted

2L 91, PRSP U B B

systend gl cexﬁdﬂ@éﬁubb&iﬂ@n%ﬁf'ﬁ@'lb)&ﬁﬁﬂon atdn®y, &f othér éhtodiments of 3 to 6
al kenyl , al kyn cycl oal kyl cycloalkenyl and

carboQy@mﬁywm%en@ﬁ/@glrygcloaﬂqgﬂggfqr Yempno+ manulgc;g:hc ring systems that

el BRI WL B SR LR B bl ES 1 o

cyclodliigys plosibé ind@iheAsif eafboldRdnte dohtaing 1o, IOgﬁflﬁ)‘hfﬂtétﬁs with
selected from QL. £%§241 As used herein, ‘ary

cycloalkeng} gropps, it Bivdier embedizeyis) santainingdte V@;lthon@tcgni)mds

e I AR AP oL BT U082 The v

systenfsl afakeepdloallgfasicldalideadl afnki%@él@ﬂﬂtbmyl@i\@mﬂmaﬁb&cﬁﬁtﬁﬁdﬂé@@lf one
phenyl , napht hyl and substituted apht hyl', wherein

ring ok o GJURRREirtngs Mhich mpebe mreesiéﬁgethw@ adwsed ohridged er spiro-

cone UBSAHIHEPESOBBLARA 5L P ASPEI TN SLIFAES: st one

doublebomirmdac least avk tripletbosd.cl i ¢ aromatic ri ng syst em in
certai n enmbodi men nts, of about 5 t o about menber s

[0023]\her e Bnaswkhesgipe substituteg, é‘kéhb cubstiped aﬂ@t‘b‘ " "sgl?stlﬂﬁ@d
alkynﬁt’ G’g@oshﬂxtédqﬁ'c[dat 15 ysﬂb@ﬁf‘u'te%l c?ﬁcﬁfkgﬁ)ﬂ agndmt"s&tﬂf\ qeh%y%lggkynyl"

ment an car

refer td) al,kyh iatkeagle al.kyﬁydyg;&ﬂbabkylmylcfdatkeniﬂfwldf@tl@akk@ﬁyﬂ gro@gspup
optionally fused to a benzene ring. Heteroaryl

respecayémptgaq He plﬂ}&gtut%wltgpge ABMOrg Sulptitaents,dn cwﬁg&y pmbodiments one to
three dr%&%ﬁgt}{hem?y}fe{% fhg'sﬂy%tmfeﬁ%r e{{é“bg{i%ed h{ax%ﬁr[ %%r%rxuy selected

pyri pyrroly
from (Qw noI i nyl and isoquinolinyl. [00261 As used herein, a

"het er I|un1 gro p |s a heteroaryl group that is
(0024555 1 3é|U§e hekeing gy a1 pefendo gomasF aappeytlie o svuiieystio gEoups

contalwﬁgwan?@ (ﬁ’i@&ﬁ%&? ﬁp ﬁgl %%gg%rg{l&szlgél%& b[upgl%qot ibﬁutgé ?(ggroups

el n eterocyc nonocyc
such asrfiboicayl; bubstitued ﬂm‘remjdi phenyl, sgpstisddepheny iy nap‘lehyl and substituted

diment of 3 to 10 nenbers, in another enbodi nent
naphﬂafo ‘@1%“% THOSBUPRLS, WhENDrESGRY REsOng b Jrersvhstigients as gefined

herem’r@éﬁ@fadn?se}@g@aqmgpelor nore, in certain enbodinents, 1
to 3 the atons in the ring systemis a heteroaton1

[0025) hat i As used her@ng heteodangd! refbﬂsamaumnboynhclonmuldctyngc hAtdmatic

. t Limted t t , | f
ing < g B CEUEER s by eser,
one erﬁﬁ%ﬁlrﬂéﬁtr P&ﬁ‘f‘ of the %Rin'l@iﬂ%é Mn%k&@‘@éxﬁ fsu l?éiier%tBH) #ak¥! an element

éar g eroaryl, aral
other th@n ear amq{ydmg ytojo@ ahkgcki to het[r@eochylgyh or sulfur The heteroaryl

cl,oal erocycl yl i no,
group G518 DvliPtatlyied ta g HsBbiE nthey siebetory L S0 inE i s At
limited@{oQ Wﬁﬁfd@.z&l? ﬁ?H@ﬁdlh}luﬁﬂhﬁldﬁﬁ téﬁéz%Wlel%éi\?l PHANA; pyrrolyl,
0028 used herein substituted ar
N-met ﬂubrstﬂlyi wmlln@k@domnolmm '‘substit ut ed
[0026]E§E S: 8%% g%é)éi: herJrlg uS’;he e?%ag%liur{l” Q@‘ﬁ ey aﬁ%%rogrrnyg group that is positively
charged on one or more of the heteroatoms.



substituted with one or nore substituents, in certain
enbodi nents one to three or four substituents, where
W bh@smesd3ze i t uents are as defined herein, generHtT/yI82007/020427
selected from@ . [0029] As used herein, "aral kyl"
[0027) ef er s Ab@séhediliyThe@icuyplyl MreWdié ©ha ﬁeﬁo@tch& bﬁmbmrya&ﬁﬁbn-
atonms of the alkyl is replaced by an aryl
aromafio 0ge By siemuisepe garoeiment ne3 & Hhmambprs: mra@pg\es embod;ment of 4 to

h
7 menfieh In PR bAOIEf: o b YPGERRE DR e
embodiﬁneﬂtshﬁfcﬁ} of the latdngs'in thehﬁthngﬂ:m fyra hidierbatos, tHaefseﬁrSelEment other
, Br.or I. [0032] As used herein, pseudohal i des
than C@rb%slé@laélﬁmb@t g@tduwse AP Nifpetip 9XYEPAOr Balay dn embodiments where

the he%}'&%rﬁ@s 5524 %: nlﬁjogerl e diffo llk gsttlc‘ona y%gbs‘ﬁ?mc?#ﬂﬂ%ll{}@rblkenyl

manne rea

alkynyTpdipk hetefoabyl| ardiks], h@&ﬁuﬂiﬂhﬁl tytdsalkyiChetstecydiylf cytcalikiddlkyl,

limted to, cyano, th|00éanate sel enocyanat e,

heterogyqlylplket gres ab%wdm@erm the/nifeger] MABLY aveiernized tofare as ammonium
group in which one or

group n@r%%eeotglk gé{l%sﬁl}el{eﬁ%%r&%aéén a{]%sar#g%g% e repl aced by hal ogen.
[0028]Such gAeupsl heneihyidabstivuted aryd" Haibstitutadthettrdéaryl” and "substituted

chl or onet hyl grlflu ronet hyl and 1 chloro 2
heterogyqhyy 6&ERP] arylg RISLPpIY, Aand beseroqustel groups, ERSBRAtivehyy that are

R
substnkgefde\g%}a Bﬁ‘ij’eeggnbxré swggfc n% Hr?c@@f‘égﬂ?&dﬁ%lelatg tthrJeQ)Q?féllr
substlttuants Oahere tl(é(s@))@ttuel{tﬂﬁﬁﬁ]s déﬁndﬂlﬂ&delh,egeﬁeﬂally selected from Q.
"am nocar bonyl ", s O NH2. [ 0037]

[002%%er gj nfis: ua?ﬁw%mq 1'66«# o )ﬁ%ﬁlévkgrpap G{@NPIRHF ﬁf the hydrogen

atomsW?'tHefhll@l'%EegHEé’(? by ax‘le‘érll gg; Eg | ower al kyl. As used

herein am no refers to CCONR R in
[0030}hi ch ARusaﬂtbr@naﬂ)etemaﬂﬁb}elﬁdefmsltg aahkkyl groupdh wilichgne of the

ar boxa refers to groups of
hydrog oS0l N2y A oA RetaR ] ndapendent | y

[ooslgl kyl', Aknedqudi-fg -Ihgwr"tﬁl&gxhw or"ha "20R% 8308 Bror 1.
CT/ US2007] 020427 [ 0038] used herein,

[0032] aryl aAkjals@ﬂlemunavsbwdnﬂahdese:ﬁ@s&ldohalo@r@pl&lRFé gxionpw\ﬂhhtdfehave
ar such

substaggaqm%}pr tog}z—llgdesh e‘ﬁ{gﬁ ﬁé]inp@;il‘ﬁ%lcalhb %sed 1\é\elgq e manner and treated
in the kdid Hﬂfu% ak ﬂﬁ\ﬁdesah’gwdohilmg%chﬁ H@t%ge ﬁﬁrlﬁx'ufbd to, cyano,

“aryl am nocarbonyl* refers to -CCONHR in which R1S
thiocyamaj¢, selenowylanate rigifluonemrethoxy| andsaride. as phenyl [ 0040] As

s 0 e AR B8, G0y Wb o
the hyWdigeh atBrdsSar@féf)ched by Hﬁlbgéﬂ rElJch sﬁlxlléhYde b{thQéf%t lﬁﬁlted to,

used herein, | oxycarbon ers to -
chloropgeiho, tRﬂiUQromﬁ}'fllyl and rh@hlspm A ummﬁryl aryl , such as

L M R e e —

[0035] ncl UdA@ﬂsédQY&éma'chon [ R840 aﬁélvu}%ﬁﬁabiealetcm)o-
| oxy" and y thlo refer to in

[0036l/vh| ch RS uged lmrgm, rrnmcachqngl"lrgmth@W)N@ch as
[0037Phenyl As used herein, "alkylaminocarbonyl" refers to C(O)NHR in which R is alkyl,

including lower alkyl. As used herein, "dialkylaminocarbonyl” refers to C(O)NR'R in which
R'and R are independently alkyl, including lower alkyl; "carboxamide" refers to groups of

formula -NR'COR in which R' and R are independently alkyl, including lower alkyl.



[ 0045] Where the nunber of any given substituent is

not specified (e.g., "haloalkyl"), there nay be one
Wo@eroR0B@B7SUbst i t uents present. For exanpl e, "hetDEE1091/020427

may include one or nore of the sanme or different

[0038]1al ogens usécol%&h %ylamgtahﬁﬁomﬁpl"&efers to - C(O)NRR' in which one
C1 3al koxy Fhen i ncl ude one or nore of the sanme

of R agd Ryisrargls ing dm&bwyr @rb/b peh asameayln harythe weher phiB apd R' is alkyl,

ns. [0047] As used herein, the
mcmdg%ol?g”\??a;(?gns for any protective groups, am no acids

[0039pnd  ohkekedFEIAUNEHamaioRarbbiy1e séfels 6l L CE@) BRI & hibh Ris aryl,
In accord with their conmon usage, recognized

includingdlower aml. Heh asphepple | UPAC- | UB” Commi ssi on on

h 7 h
100408, °Ga5Rs 585 R Al EarpFrefer B B00H erbodi ment s,
[0041] he coppasaliseréial "allsoxytarbbme” fé@ﬁ@@ﬁl(l(O‘?@R nﬁmlcmﬁmwﬁ

provided herein are of formula l: R2 0 0
mCluc‘l}‘[&)‘@QFf #kyl phar maceutical ly accept abl e derivative

[0042 her eofy ngd A’é@eléo’%g{'lgefﬁoybong §2t(306/ (Si(?ﬁ' n whl[cgq{r’ S'aryl,

erern er ocy

includihet levepsiyl, sactngs sheaylect ed to the benzoxazi ne core by
a carbon atom of the heteroc%yll yl or heteroaryl rin

[0043] 0051] Arpisgdshaseing’ alkpxy( anth thag"rgfer taRPepgd RS, in w ichR is
alkyl’glrclﬁy(%{% r‘?&g!‘]ﬂ?hkyl cycloal kyl, NRaRb, -OR -C(O Rc

052] Ra, Rb and Rc are each
[0044] ndepeA@l aséd hersial 'e@j'zleﬂly fandraiytiicigefer toaR QY hnd RRK @which R is
al k haloalk cycloalkyl aryl, heterocyclyl and
aryl, ipelydi F’%) qurary[ O"G‘f}g]as phénys hydrogen, hal o, alkyl, -OR 3,

[0045{ ngspngc}‘e ﬁ-le‘?ﬂl & %yfé\geglnssgl%)f(tﬁﬁﬁn ﬁz’ot sé?mﬁeq ﬁ? )gh "haloalkyl")

there thay bablkeycbr moxleesubxmmrkyi)r,esmy cF madxlayiple diatdalkyl”" may mclude one or
%tgiler ocC andbéggt eroaryl; [0055] R4 and R5 are
more Qtdne s Ora fFEﬂ"F gen80056] i) R4 and R5 are each

[0046] ndepeggi% 6t|h¥r & ed, {arl B eq{yp%?& inﬁﬁld%%he OP#%F@%@AHe same

kynyl a oa cy & ary eterocycly
or dnffnmmlkaxygroupmmaldmg ohb,att;voajr threasdrbome of R4 or R5 is

ot hydrogen; or [0057] 1ii. 4 and R5 together w.th |
10047 A5 e&?larﬁgﬂ gb\\Jﬁv 9?@93%}?@0@815%84099%’@8“%?%5 and
other &nﬁ)o]dgdff%@ %ﬁﬁgs r&ﬁfeﬁto%e‘?ﬁls@rlnléeédv%\g%dhttﬂég common usage,

het'er ocycly eteroar ring; erein
recogmzﬁwthbtematto&s whelme W%@@ﬂUB&Emsmﬂsmtw\cBrbclmmmadé\lmnenclature

(see, (5 BDéneh 1782 Bals O %

Compounds

[0048] In certain embodiments, the compounds for use in the compositions and

methods provided herein are of formula I:

RZ O
Y 0
(Q3)n/ = N/
(Q"n
R1
[0049] or a pharmaceutically acceptable derivative thereof,



[0059] each n is independently O to 6; [0060] R, Rz,
R3, R4 and R5 are optionally substituted with 1, 2, 3
wW@e004/033bst i t uents, each i ndependently sel ectedI/U8mNT/020427
Q, where QL is halo, pseudohal o, hydroxy, oxo, thia,
IOOSOIII tril ehefid AGs a SAVMEmbered ﬁét@io@ycl?b’&ﬁiél@a‘&ﬁ&h@ﬁ@’éonnected to the
ydr oxycar bonyl al kyl, al kyl, hal oal k

benzowlmr@hy Ryhibog giomoef thy |hetecncaﬂlwh@rahqtgrparyhnkgany|

ont ai bR ub| ont ai a
00s1 S5 % % Bl 8 ARHCLR SRS, BEND g R SLRuR e,
___OR%:)LQC(@j Rybalkylo),R8t erocyclyl, heter ocycl yI al kyl ,

het roaryl aral kyl , aralkenyl ar al kynyl ,

ary
[0052het er oR? ;Rq’ednrzlﬁ arg ¢acalukt3e|psmdeytly seleted ﬁymdryylhgehyalkyl alkenyl,

I | K
atkyn} (o) fusiaisgnkd, b 5{‘(052#4% ard syt Egﬁw
[0053ret er opt W I5AFQRAYKalo, RELE OO sd@@’f bor, or N
al koxycar baonyl”, alkoxycarbony k aryloxycarbonyl
[0054fr yI oxglzm‘hrRJ’oslmdabéndlentl)asaid:dtmﬁvmaraﬁqmwmenyl alkynyl, haloalkyl

v SSEAGEAEN  abd et

(00ssg! & kykaahmﬁ:are@emed af qiio@@ nocar bonyl ,
di aryl am nocar bon al kyl am nocar bonyl al koxy,

[0056fr yI oxy, het)er oaRy hx’zd(B aﬂa@aeh mdepdnkdently, selected from hydrogen,

het er oc 0X al k quoro | kox

o keny At S e o cxeloalia gy o B Sk thand heteroaryl
aryl cap ol e at leﬁit%InngI RALPRNK! 3 Kydrogen; or
alkoxycarbonyloxy aryl oxycar bonyl ox§

[0057hr al koxycar bpny! Bxgnd R§tdg61h2t)®8h O868#6gen atom on which they are

21yl aSHERGRRAIG) RRD M BFRY PURREAPEUHyPityed heterocyclyl or
al kyl apateatyn ﬁﬁ%’f WRINQHY sutﬂhﬁa@b{ﬂs Q\I'Heﬁ ‘ﬁ?é&?:ﬁ%‘é/ Iél’éi‘)fed from one or
guani di no, | sot i our ei do, ureid al kylureid

N-aryl moeans N -al kyl urei do, |\r |\r di al kyl ur ei do

al k arylureido, N ,N - dlarylureido,
IOOSS“ aryIIU @Ia’o N, N - di al kyI ur ei do,

[0059]N al k%achn@ﬁﬁdeHérﬁieﬂ%O% gfyl - N -al kyl urei do,

i ar Iug -trial kyl urei do,
[0060]\| |\|' dR&IRG/ RN a@dﬁ mregpmmnal\ly aubsiituted with 1, 2, 3 or 4 substituents,

e OB e N RO LB g o

nitrile AdTtrd)] mnylahieyda@m ﬂym;(y@&bﬂr@mh@afwycaammmylomybﬁmshlkyl
al k Ian1noth|ocarbon arylanInothlocarbonyI am no,

polyhadealkylapmipoalky], Idgﬂnan@ﬁk;w wigenyl @p@tammahm%mm bonds, alkynyl

I I I,
coni kAR S ALAT SRR o N R AT AR
heterodycﬂlylylkgmafbd, haérbyﬂyaraydllayn it@l,keﬁ.‘I'lI(M’aIk@hﬂQHMIa@ﬁ}ymﬂkyl trialkylsilyl,

koxycar bonyl am no, aral koxycarbonyl am

dxalkywp@amswwww trlafmltyér%lgﬁgﬂemnand&kxwwe alkylcarbonyl
el SRR R AU ERS BT roo!
alkoxyahiophglalkyh rayylamyda&mngr }&I}S@N}fc@ﬂbkbhﬂﬁ]klyn aralkoxycarbonyl

het er oar y| sul am no het er ocycl yl sul fonyl am no,
aralkoRyaeghoga Ik haraslc bonyalkyl, WQM%ba raingearbonyl,

dlaIkngisn P%(&F{)(III%S SI?%I %éﬁgé%)ﬁa?l?/ e 'arylalkylaminocarbonyl,

alkoxy;I laaﬂ(y:typ he!smaqdy)ky, hefeywirakgyh hstpfwm/lblloxyj dy¢ldatidony,
Ith|o pe oaIkIth
Pefﬂuwy I“B&XP@HPB%IW yoaraIlmVoaJW%bomg%m@bvé%myloxy,
IkyRaiBohFIky, NG rboRyIEXY, % r b6
ara yary SZ fgn )8?6 i\ oﬁ:Iy gr% X%Eﬂ%ﬁ%ﬁox? MhIRBLd Ooky,
al koxysul fonyl oxy am nosul f onyl oxy,
al kyl am nosul f onyl oxy, di al kyl am nosul f onyl oxy,
aryl am nosul f onyl oxy, di aryl afi-nosul f onyl oxy,
al kyl aryl am nosul f onyl oxy, al kyl sul finyl,
al kyl sul fonyl, arylsulfinyl, arylsulfonyl,



hydr oxysul fonyl, al koxysul fonyl, am nosul fonyl,
al kyl am nosul fonyl, di al kyl am nosul f onyl ,

waeooasisnosul fonyl, diaryl am nosul fonyl or PCT/US2007/020427
al kyl aryl am nosul fonyl; or two QL groups, which

amino8abshylbxA, %ll@ﬂa)ﬂi&otdib@aylo@ dfal léim&ibéa@l?&@ﬂ@@t t oget her
faorm al kyl enedi oxy (i

alkylapyarg HYORTOBRARYY @ilariélammosar(bgplzlpyy cgupmdum lepthioiseide nireidy, N-
alkylu(réld(? ‘N- ar%x{eé&;'z %lﬁﬂuﬂ‘ﬁg rl\?%\g dgaglﬁéu%tﬁdo N'- faH(é/ m%ry%gld& N',N'-

dlarylaliekipl Bharylwedo INQ08Hlale@areidd, N- §lk?;lmdemnﬁ@ﬂb |N—ary1-N'-alkylure1do
, unsubstituted or substituted wt ne, two or three
N,N'-digiybureido. NS N deialkylpreirgs hb ediglly-Meprvdyreidos Nm&kxbé\l N'-
dlaryl%]rggﬁgﬂd eﬁ?FN W?ﬁﬁ(ghﬂ%ﬁ? %%%'Jr?{l ﬁ%lﬁylp&?ﬁoﬁﬁﬂaﬁ%a p}{lureldo
amldulny dﬂ«yi@tmdrd@pt’ilyla,mlbind[ axinotidmaryongl, &Mdylan&hkmiocarbonyl
al k pol yhal oal kﬁ(l am noal kyl', di am no

kyl
arylanam WP%@BY& amHiongminoatkyh aawm@omldélalwlwﬁwlkyly

oo g ML 0 i

haloalhy:laemmx; yqllgdhmloktylhrylamiylb, alkyletyamoiao ydlkylearbbdrgdmino,
, trialkylsily

alkoxxﬂa %}]W gql)( %r{bkw g:%g}ro;?éf qa;t}ony{amlgq) ﬁrglpqtrypnylarlmnoalkyl
aryloxgl:é‘r%ﬁ)qﬁrg fzﬁ(ryy tyé)fﬂc‘iﬁ&ﬂgla@hﬁ% I6A 291¥% ) arylcarbonylamino,

ryl cdr roar
aryloxlyearbomdgminpl alkylsmllﬁqﬂylamllnbpatyksaifdnqmmmo heteroarylsulfonylamino,

heterop,@#?lgé%{y Ihy 94 ro%(ﬁ'yh@x%vgf 200 !lﬂ§3%78(R50)2, P(=0)(R%),,

P b §0 }
OP(= @é{(glo%ﬁg%a?gﬂgw?a:ﬂ%}k lﬁﬁcﬁkﬁ?}ﬁrg‘r@gﬁﬁp?hoiﬂhonﬂ diarylphosphonyl,
hydroxyphosmanib alkly|thial fylthivi perflactoatkylthio, hydroxycarbonylalkylthio,

di al.kyl.am noc ar ocar bony|
thiocyand bR HBB e BOR I gAY s oy loxyisyipulfonyloxy,
hydro@ﬂif@%%oxy,@ﬁ@o%&ﬁﬁfoﬁklfé&y ank‘n%ﬁflf%ﬂ?@kg%yyl mosulfonyloxy,

het er ocycl’'yl oxy, cycl oal koxy, peff oroa

dlalkywrrlnew}lﬂfmyloxy,adrklymyri(muhfon)ﬁ\ww kimxyammwyllf@afﬂdmynyl oXY,

alkylagi Carlﬁ?ﬂd‘& OXyg&?fg ﬂﬁ@ggpﬂﬁw& %XVulﬁnyl arylsulfonyl,

hydro;%”s@l%WY&%Q@UM@)&XYamﬁH&MﬁEy ka?}élnﬁﬁé/sulfon{/lr dialkylaminosulfonyl,

al kyl am nocar bonyl oxy I'am nocar bony! oxy,
arylananwﬂfanyll, émbdmnmowﬁyiybmya;lkylaryémmlnamlfwgh|obtmbeg;qups which

Lal ko
substltﬁ# e%/ s?r}\'e jl’ﬁ Smg E;Ig§ hﬁ; &”6' )Rflzne }WC%MEI%&CHZ)),
) thlo%ﬂ(yl%o@ @bkyMCHg)g@ ?d}«faﬂ@héﬂéhn%xya(z)él USgCH9) §>5 whbre yis 1 or 2;

ryl ureido, ureid i al kyl ur
or twonQ agmyps, Nhicky syalbsntetedbe saxnesatgin, Ngetéabkgolrmra&)dme and

[0061]“ N - F1 'lulg ﬁ#d%g?lgﬂemj)ép bgtrkt:g%pl? Fu u%d with one, two or three

substxt@bﬁtﬁ,yéablli @idépenddn@y ¥dledied ﬁ{)md?\lal kyl ur ei do,
-di aryl,- N -al kyl urei do -triarylureido,

[0062]am di neach&)’ ermiﬁpmdﬁ@tly halg] mmldﬂhnl@ hydronntaxoodia, ban;el, nitro,

s SR 9UR OO SV LR 5T BRR, TR,

aminoalky], amnnﬁadlkyfll alkaummhtanﬁrrgoatolwhoubaé kotlda alkyaiyl BO@hikig, 1 to 2
al kyl am no, dial k m no,  hal oal kyl am no, aryl am no,

triple lanngmeéﬁwﬂkyl aYqigd ){lsxly%%ﬁaﬂ%ylalbylkw@raméﬂyhqmomzsclylalkyl aryl,

b HIERL AR, SRRSO RURILIR ity
alkyldaalrybldydynmr)bmt}yl alkglivent, layylalkgngdnexamylymbamﬁparylcamonpl

heterog iy g e otk ke Suare T isbon lalkyl,

het erocycl yl sul fonyl am no, heteroarylthio, azido,
-N+R51R52R53, P(R50) 2i P(=0) (-R8G) 2, OP(=0) (R50) 2i
-NR60C(=0) R63, di al kyl phosphonyl ,

al kyl aryl phosphonyl , di aryl phosphonyl ,

hydr oxyphosphonyl , al kyl t hi o,



aryl thio, perfluoroalkylthio,

hydr oxycar bonyl al kyl t hi o, thi ocyano, i sothi ocyano,
wa@bdoglosasrd i nyl oxy, al kyl sul fonyl oxy, aryl sul fiPgi/oS3007/020427

aryl sul fonyl oxy, hydroxysul f onyl oxy,

arylox@bzi‘rﬁéiﬁ’}ﬂ Uér&%&%’é@%dnylﬂmlnm%ﬁmmy aralkoxycarbonylalkyl,
yl am nosul f onyl ox di al kyl am nosul f onyl

arylcamvmmnpwmwkp kyckaramymh@rryésmlkblﬁmlmrb%nyl

arylanﬁplé%alr #gfr?yrn %nu f(éf)ylaall(gl%n nocF.rfbgﬁxll alkoxy, aryloxy,

heterobb&@d)@x M@t@kfamk’dxy, Hétkl@&}/cﬂtilbﬁjb eykloakak Qfebﬂllfd?@adkoxy, alkenyloxy,
' kyl'am nosul fonyl , di al kyl am nosul f on

alkyn)dew arlkoguplkyleprbonylogy wrﬂﬁ@rh@@odpm ﬁgﬁlgsdiearbonyloxy,

o By} SRS, F e Bt RS,

alkylah@@ﬁhﬂﬁhyfo&ymlalk&wrﬁﬁtﬁﬁrmylo&y, £kylaryﬁrlﬁlﬁb&}b/01@ldxy,

diary o FREPRR P, S ik car Bt tslbiatecigos weigody
alkylufeécééé{ B r%%ggl"glﬁiﬁrgﬁée’*ﬁé %%;#ﬁgm.thw&w Bfky B Ry R8T, NN

d1arylmxﬁdi@pNnd@MrbMoﬁleQﬁaﬂldyl?feﬁﬂ'ﬁ Nihlﬁyl NS ayiinéidd,N-aby N'axlyylureido,
ro

NN-GRgahissige i Dby al ks, SNbEAD LN orsidRy Noalky N N-
dlaryllli‘l%l(cf?)a}\lké? om @?g%l}ghf{éhg, JN'- %%r?lglqlb%i% ure%cf‘k yn?}lﬁl mﬁhyfureldo

amld1maB@W1G%SZ@lW{nU$ﬁﬁ&3ﬂﬁé’&ﬂﬁbﬁyl @D@lmlﬁbﬁhg)chrbbﬁyIZ
het er oal cl oal ky

arylan%sg}'*ﬂa ? ?gliskwno H@tr&aﬁ%@ilw mmﬁ%lhél.s 6@9@11 amigpadkyl,
afyla"ﬂé%‘%*f%‘a?ly LR BSR tnhl 368, Ky

haloalky lklireh, ar)ydtmlnloydilar}ﬂz{mmbydlkylbgyllammbk@lkyldﬁbmylamino
ylal kyl.id I k b I rb
alkoxfpé;b@%x@%v$%§?a§% 5 rémg%éqy a%&wpg narylcarbonylammoalkyl

k I,
vl PSRN W@?ﬁ%ﬁ@i&%ﬂ%ﬁ‘ﬁ@wbmﬁ@? e
alkylsallﬁaiylkmmoaarbbngfb@llkmin,o, hetyroanyidutfopylaming, heterocyclylsulfonylamino,

heterog iRy FADOLR: Bk PR E 1 BUrCHEL okt QRTOIR ™, -NRUC(-OR®,
d1alky%h%§1¥ﬂo"i‘15‘l @H&Hr?l?ﬂé@phoﬁﬁ}’éﬁ*y@ﬂo@?ﬂdﬁgp A BRRYbhosp RIS Mkylthio,

het eroaryl oxy, heter oa
arylthimepeﬂuomlkyltbwy hydmxyaadidngba%ylthpe I}flquno,alsMbwyyano

alkylsgl:f Ke l o K}’{,lp@%}l)é’? Q\X'ksyﬁ'rw:l kox%qy&gbk X)lllg)%;, Q%lxoxt}ifonyloxy,

alkoxﬁhﬁ@%&i@ﬁ}‘ k&ﬁﬁﬁ{és‘a}%nyl@i)y |aQ€S'Y£ﬁBQQﬂﬁ()In?P6Xy, dialkylaminosulfonyloxy,
ar al Koxycar bonyl oxy, ~ am’nocar bon

arylanahkgmlbnylnag,aharataynlowlfodylakk)alllamrmbaanml@hﬂﬂyy, alkylsulfinyl,

s Y SR OB ATARSEE AR, st
alkylahhn%s)dlfdﬁ)ﬂ' &i@bkyl\imlﬁé%ﬂfoﬂileh@%mlN)su'l‘fonﬁ éiak)Mlqun%bﬂR)nyl or

-N -arylur - diaryl ureido,
alkyla;\ylaramsmjfcmybo)r two .gmmsk\yhlgh eulptifute atomsina 1,2 or 1,3

oot Yy B MRS o B B ey e 5

(CH;)NONor dlk@le‘ﬁydhﬂ%xﬁ(ﬁw us»%cﬂg)y SN whdey hy-idN1 oNz or two Q? groups, which

di arylurei do, Naryl - -di al kylureid
substitytenthe garae 910mt0@|th©yfmal&blenw N, N-tri ar yI ur ei do,
[0063gm di NQ4ch X 1¥| gcﬁg ly sglerlé(ct rgmrh% r@uﬁ?ﬁ %{}f rr(?x%%%d thia,

| kyl am no ht 0Ca an1no oca
mtnleaxlii'trbpﬁlnlnyl meaédp}ﬂ ihmirltmﬁédtb’dnyl diydfdﬁybﬁbbmﬂkyly hikyl, haloalkyl
| am noal kyl , .. di aryl am noal kyl , . al kyl ar Ian1noa|k
POth%lP@J_lﬂ’laﬁ*i“H‘t?alkdi éhlwmaﬂkw@alke%ceaqamgaﬁf Olaale_e/b%rrﬁs@kynyl
di aryl am no, al kyl aryl am no, alkylcarbonylan1no
al koxycar bonyl anmi no, ar al koxyddr-bonyl ami no,
aryl car bonyl am no, aryl carbonyl am noal kyl ,
aryl oxycar bonyl am noal kyl , al kynoxycar bonyl am noal kyl ,
aryl oxyaryl car bonyl am no,



aryl oxycar bonyl am no, al kyl sul fonyl am no,
aryl sul fonyl am no, heteroaryl sul fonyl am no,

wheieoasye! yl sul f onyl am no, heteroarylthio, azP@Dps2007/020427
-N+RS R52R53, P(R5 )2, P(=0 (Rs)2, OP(=0 (R50)2,

containiNRG Q6016 BbandslinatekodliBhosevamy, cy@l'oKISkb&'llWl Jleeseheny] |
di aryl phosphonyl, hydroxyphosp hony al ky I'thi o,
heterogya)ylakkiyh ar)ﬂeipqtt;rg@,ryb@rq{lyylt #rpkkenyl, ara kynyl, heteroarylalkyl trialkylsilyl,

s R RO Y 5 MR R ARy
arylcax’:lfo)dyls b ayyatbonyl hetdroos Bt aroonyll, exkbxycarbonyl,
al koxysul f onyl oxy, am nosul f onyl ox

alkoxmxbynalﬁihybmlpw@nyl ar}dwcrtsbpawiaﬁwb@raﬂmmarbynyl

aralko?f%'rtfd?;:yiﬁ‘i’lgﬁ {bﬁﬁ%lqul thacgh{%%gf o kgrg}%fnlge)(éﬁrbonyl

dlalkyﬁﬂrrliyd)c&ﬂb(f@mafylmfmb%bﬁylﬂ&mylﬁﬁMb&#bém)Hrylalkylammocarbonyl
h droxysul fonyl, al koxysul fonyl, am nosulfon

alkoxymagl@ ﬁfsmrxlem|hetemaaalkwah¢tﬁ@§mlvbﬁy4 cyclo Ykoxy,
perﬂu@xroalk?%y n}’f&giﬁl%gyrﬂ}yl/ yy Lu%“{o\%g %iylg%}-\éh F;%X)(Aﬁryl%arbonyloxy,

aralkyRuati®hiy fony &lmmsrbbﬂylaxﬂ, aZyIOxychrb'bnﬁrob(ym@lﬂtBWcarﬁdﬂgkbkb er
. form al kyl enedi oxy (CH2)y
ammo%b@‘})@@’%?@‘YWPQEZW)Q?‘ZOQ‘ZI#Y)MIFW%@WWWn oxy (i.

alkylar erfx@k@rﬁor@la)g{, d%k%%%?%%@gﬁﬁ (%%mﬁm’o 1s§i]11 %[F%Ei%( L?el%lo N-

alkylutdmk) sxame/lmmm Ntalgetuteido, NyNRd il kptine e, Naaltty]- No&@]urelaom N-

ndepe Y, ubstituted or substituted w
diary!\Jido; Ny BRe ety ialidvee eh’t@kyléﬁcﬂﬂw%é\‘r@r@yﬁﬁ salkylureido,
' X Q d I PN
N 40508 S0 Gy R VS D S
diary| WBAO R¥ 4ary MIN eI 'ed i k9 uaegrido, RY, N' -ﬂra%yl@&'@dikylnté&tﬁe N;iNWN'I—tyiarylureido,

... hydr ogen,. . al ky ral kyl aryl het ryl ..
amld%ﬁﬁ,ﬂw%ﬁ} ‘InRy‘PrYli’f’“ %@9&%@9 thigarbogyl, F@io;laaﬂaothmartbegﬂt her
n e
arylar iRl aiobh A i B RIS S o B RO B R L Plminpalyl,
arylamlm@hélgdn(ﬂeryﬂdnymbgdﬁylo gldml,aryihlhyioalkat yzlkylmuab,l@hlkylammo
t eroar het ralk he er.ocy
haloal e ige GAAT BTG We@mlkw@; A Ry

alkoxﬁﬁbﬂon)élt@fé%dé)X;tall;c{k?&frb?@l%lm or gk g?d%Rgi?kr?(s gﬁﬁ%ﬁ%&%ﬁ&h%balkyl

aryloxpeabdmraminahlkyl, alklyatbwcarhoyylamlnﬁiaﬁcydxcayyibyj'arylaaﬂobnyiammo
In certa nent.s,
oryloxy S ATt ARG o s D R P ORg opfpramin,
Bphaps I50
heteroE@lsMﬁﬂ%&ﬂHgﬁ }%Idgb{zgkgl')l(lg)/izuﬁﬁdNﬁ?el’r{m RH: i;g% gas pttﬁégsm
OP(= Q)ﬂﬁ'pbum eE=a)Br 3ndiaii<>41plmsphcxefl @bitydatylphosphanyly dl\ar}slphosphonyl

o AR, R e e S

thiocy SUTRRUI6Syafb, Jll@}'lwﬁﬁylbxyaraﬂ(ﬁﬁhi% Fél%ﬁ'y Vﬂrflg'ulﬁnj%ﬁ?’ 'a?ﬂsulfonyloxy,
that when A is Srgyrl i'nyl hal o or

hydroxyisedoryloxys alkexysaul nylloasx,wmmesud)ﬁoeylem@ékmmosulﬁmyloxy,

aiatky GRTBAMERY Ry PUTR Bt BaSamnar i oy
alkylammnaéulfoslymy AkylilFh e ikylsQ@IB, drilsfiay e aBdil fFR L

the conpounds of Fornmula | are sel ected such t hat A IS

hydroxysulforyd, tkemtysnléenyhamzpesyionyl alsylamsnesnbonyl) dlﬂikmblmmosulfonyl
arylanfﬁ&ﬂﬁg{l ?%1%&1 xﬁ%oglgﬂﬁlgr&zdl argl?an%ng%lf%nylcgr R&o Qaéroups which

ero
substitute atoms in a 1,2 or 1,3 arrangement, together form alkylenedloxy (i.e., -O-(CHy),-O
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[0071] R2 is hal o, pseudohal o, al kyl, alkenyl,
al kynyl , hal oal kyl, cycloalkyl, NRaRb, -OR -C(O R
woerosB§yNR, [ 0072] Ra, Rb and R are each i ndepenusvt/g20427

sel ected from hydrogen, al kyl, alkenyl, alkynyl,
), thloﬁllﬁ!yléﬂb)k)?/(z e, CS-QCP@ J()Qor aﬂfﬂénedhﬁbﬁﬁ%&e\’QBXb}gCS )where % is 1 or 2;
het er oar yl is al

or twq ‘laggw}ula% mmbmstuhedh@ Q%E@@tﬂm, Wgséﬂeeﬁlrﬁlohlk)ﬂm, Ianqky|
00645, 5™ b e RBHEP itraBT B4 i EhRTH e

substifiets S@kc B eidR e@‘énfl?bél@d@@d froﬂq MO 2008/ 036379
PCT/ US2007/ 020427 00761@ R4 and R5 are each
K

[0065] ndepeRddatydrosp| akaxadam rafle depseroaryl, hgterocatkybrayyl or -
708l [ kyl I,k
RV AR e XTI e PR Ao,

heteroa@lkynpe heg@ayclor, ol RUZ:AE R fogBrhepform Bk I GReh 281k yWnk foxaalkylene

the 'ni trogen at omon which they are substituted form
or thiaglkyleng; nerber ed substituted or unsubstitued

t t t h
100667 ot FuoRy <o A BRE Ao mlbbBls: Rkt B s,
heteroaml Ghe(érabaralk&l}QZﬁ}ocmllyBox%etéfocﬁlMalk9Q79] each n is

mdepengJoentg 0 to 6 and the other variavles are as

[0067Hescr i Beds hufrogsin eyl eylearalky], bewojarylnhaerearshtybdictaserycly! or
5-10 or 5-7 nenbered heterocyclyl or

heteroE%{!glaﬁgrjalnﬁ‘“ ng. Exenpl ary heterocyclyl and heteroaryl

[0068} i ngs RFGk alkexy,kilkenye al’n@t hbtematrﬁsdhét@mcwylr aryi 8¢ NRR"'.
i peridinyl, norpholinyl, thlonnrpho in

[0069£| per al mam ?Iﬁ?ﬂﬂlmﬁ@}ﬁ’ th?)?‘?"&?@h‘n s of Bﬁnﬁrﬁﬂcﬁf@) pSjecied with a
prov1sB et gﬂ%gr gﬂyqlﬁ}';l%hd ﬁzh RAY E)f"‘mé ITyl et AR S nlot ? phenoxy. In one

tetr eny pyrrolyl’, “oxaz
embodimenia tel oplmpouhdazfdblsthula[[ mmmteyllwnlpa/pmmwmat when Ais 3-

pyrdifaad . i halp GGy, TR ok B aAphenciin Jo0m emppdiment, the
compdiindy 8f fﬁgﬁﬂﬁnqu#é ?dgé’éted wﬂ ébg(f\ﬁ%bet'ﬂéenﬁéneﬂﬂ 3- Pfﬂ?myl and R? is halo

enzim enzot Z1 soxaz
or alkdpen tieadt'Hi aat(ﬂ -gilyloxyqun nné embd)dlrrieﬁt, tl&fbpd’fmqtidismﬂ foriyhla I are

slecteg PN pRroviTR s AT GOAR, 4 s Sralfgihdieadk! s ot 2

arylox?et erocyclyl ring such as pyrrolidinyl or
etrahydrofuryl. In another enbodinent, ring Ais a
[0070B- 7 nehb@‘feeaﬂnﬁwimemaﬂly lcompounds ©fi Ebrnasa I pyersetbictedIsuch that A is a

t hi.en rr.ol . I n one enbodi ring Ais
5-10 gy eedyero B e Wm?aylrfg}&conn%t? b penzatsghe cormby a
carboxPﬁ@medmﬁ’éjhéf&%Eyclﬁ drfhet%r(ﬁ)ﬁﬂ' In one enbodiment, A
4-pyridinyl I'n anot nbodl ment, Ais

[007112 t hi eRys.hal@@satiohalopaileyleatherdil ratkynyl, Haaloaﬂqhazlyol,oalkyl NR°R®,
al al oal ¢ al koxy. In one enbodinment, R2 is
—OR ﬁl‘é?@ llgf‘l’ uW%b)bﬁom) met hyl, ethyl, triflur omet hyl
r nmetho c 0
2 o B Ay TR o,

alkynylsha;kbd{lgotl cylmmlkydarpiehétydocydinl andehetandemli; nent | i's
[0073] R' is alkyl, —OR?*, —SR? or NR*R’;
[0074] each R? is independently selected from alkyl, alkenyl, alkynyl, haloalkyl,

heteroalkyl, cycloalkyl, aryl, heterocyclyl and heteroaryl;
[0075] R* and R’ are selected as follows:
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-OR3 or NR4ARS5. [0083] In one enbodinment, R3 is alkyl,
hal oal kyl , heteroal kyl, aryl, hal oaryl, al koxyal kyl,

wa@bdoglozazyd or aryl sul fonylal kyl. I n another enmbOOUS®N1/020427
R3 is nmethyl, ethyl, phenyl, 4-chlorophenyl,

[00761- f | uor ophef)yl r? 5&1 'y meléﬁ&ﬂ%ﬁ@b@nﬁ@rﬁw &lé&i’éd from ﬁ%ogen

nmet hyl enedi oxybenzy or di net hoxyam noet h

2008/ 08k3l7 alkpayt ulsm@ma@@@mycyc[@u%]arylnhm@cyclyl and heteroaryl,

nbodi nent, ,RA
o oy BN ted Tag afleat SpRRERY at BT R'nafhydoedthi b gen.
[0077pet hyl or ngy hoxRehRYR? tdgePePith heXilfo MRSk TR hictRhey are

I's aral kyl oxycar bonyl al kyl , di al kyl am noal kyl,

het er osubstitptes) foyh a Sal kipkimbersd substityted oxrurssnksmwl h@ﬁrocyclyl or

:jinrrgt ﬁ g%?%&%g;\fvherimné? f)\ﬁ)sf ‘Z ﬁl % fa} rppeosg t are selgctéd from one or
N- net hmloprfol idin-3-yl or net hoxyet hyl. [0086] In

one enbodi ment, R4 and R5 together with the nitrogen
[0078kt om o isRi érendhey are substituted forma 5 or 6

10079 oai ohdTs HiRloti Bl AEDERR Yyl iRdes P S ffherngc

elsewlidie Wreimh t hey are substituted forma 5 nenbered
heterocyclyl or heteroaryl ring. In certain

[0080kmhodi Ife@ﬁesemhqﬁi@nentn@ng A'ipgdridar5- Bmemherqﬂ hetriregpiclyl or

hetero%xg'g gé% gﬁﬂéﬁﬁ@%&ba@ rllntet%hﬁgél 1r]cnt!lc}$ @“r‘t a/ré %t)lﬂt%ted to

pyrrolﬁiu’fﬂ)y |p1p@ﬁd§ﬁﬂyfnor1ﬂiolﬁhg thlorﬂb@ﬁyﬂlnyl ﬂ‘ipér@ilﬁﬂf lﬂdolmyl pyranyl
y

koxyal kyl cl oal kyl al kyl, dr oxyal
tetrahﬁygpwam)ﬂyqetra sotRigpyrapgk, g}i@@frwy ,|ﬁ;4§qnyl tetrahydrofuranyl thienyl,

pyrrolgl?g?{gg)ﬁg?ﬁ[s%%agkﬁl y|tl”nag(ﬂkf3£r§@a$(ggy b?fkcﬁ@i pyrimidinyl, pyrazinyl,

pyrazihyld temayelal, poriyblal, Kiydolylnbéreo eyl yﬁeﬁﬁcﬁthﬂﬁyll, aihlyl&io,benzofuranyl,
dr oxyal koxyal kyl al kox¥lcar bonyl am noal k

dihydra%rew&uwé,rbfaﬁws&ﬁ%abwp thiagelyl, eezsrxagelyl, ﬁwalgothlazolyl

quinolllr}ﬁﬂi ﬁgg{}g?cfac‘ukrﬂlilﬁﬂ ’1soQumioE o}i] ¢§§|roﬁheﬁ4y1§'wct%roplg 3¥ Lklll in the art. In

one erﬁllb(&lninyﬂ]tail‘rE@ l?»\alls Eysl -7 me&fb.at(ddyietelriwldr}ﬂ)xiﬁg audhoasypyrrolidinyl or
tetrah)ﬁi;gﬁr\xg)/)éz a%“ay slq eﬁ@?%gnt*&(%gd%%éfamembered heteroaryl ring, such as

pyrldlﬁ‘)ﬁt ﬁlF ?/?4 é?lrfd ?l é\lgrgﬁ?;ﬁﬁ% glgﬁoaﬁpyfldmyno n (i(ne embodiment,

Ais 3hzyhd1nyd| (ri‘tméramhodhkgﬂt)ﬁms Dpyridinyl. In one embodiment, A 1s 4-pyridinyl.
m noal kyl carbonyl, heterocyclyl carbonyl,
In anool@oem%eg%ﬂnk §if- g’beﬁ’é(f nlis 1 or 2; and n2 is 0-5.

0089 D hyl ,
[00811 ol ]IAI (ghoegér?ﬁoﬁpc@}nﬂe “grfg'ﬂezﬁﬁy%ﬁ(yl §§105ﬁ< ‘d?flf?&?éﬂ?%yy,

embocbhnemle, 1$glﬂd)mpﬂmqn‘91 bre oy meth3, twyltyﬂ otryfhirbmbt,hyl or methoxy. In one

dr Iet yl dro onylpropyl
embo‘ﬁfv"ﬁ Cllsobl'ﬁé(% et hoxynet hyl ,
[0082Fyanoefrhéfﬂe’ en?ood% ORY B%Yllaﬂ s@bl‘f’% FPMﬁf” YRR Mo lmeqt R'is

|
di met yamnoethy 4- mor phol 1 noet h 2-pyrimdiny
—ORéerpyr—NR]Rﬁ nyl, 4- pyrl m di nyI 2-thi azol yl,

4- fluorophenylnethyl 4- oXy henylnethyl
[0083}y 1 r ol [reie-qrakadizagtiy R isadt ke ultesgroatiyh sl tagloaryl,

alkoxyhl i1 HIL R Br %yléhﬂ‘&‘i;héﬂkyl. Nn another embodiment, R? is methyl, ethyl,
phenyl, 4-chlorophenyl, 4-fluorophenyl, 4-tolyl, phenylsulfonylethyl, 3,4-

methylenedioxybenzyl or dimethoxyaminoethyl.
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-15 WO 2008/ 036379 PCT/ US2007/ 020427
nmet hyl pi peri di n-4-yl, ethoxycarbonyl net hyl,

wogasosspcar bonyl net hyl, norphol i n-4- 'yl car bonyPeeUs3007/020427
t - but | yoxycar bonyl am noet hyl , hydroxyet hoxyet hyl ,

0084 NOC B Hryurhbatikyat, R2 sy ¥ 1wy Eak Qmaluaﬁym ltmvi'one
[ gr - C( NH) NH2. [OOQOj In ggﬁggl n errbod?msnts ?

embogipehty R x%hmogenpmﬁwl or mgBexYhIl; phenyl ,

ossf) T2 ) 8 Bl AT s L RHRY B

heterobydlylaikyt, &ﬂl@@lﬁﬁféro?‘wﬁlfw&m{ﬁyﬁﬁﬂy lIn ofé &ﬂb&&ﬁfeh@'@hs
roxycar bon ropyl, hydrox al kyl,

eny| met hyl
benzygw%kwlmésbywdwﬂhy amyinHedy; )z{df) -grorphelinpgshyl bt meﬁbylpyrrohdm -3-yl

(i n-4-yl methyl, norpholin-4-ylethyl, -NCH3)3+,
or me{m{(ﬁy‘?}sul finyl met hyl car bonyl, cycl oal kyl am noal kyl ,

[0086f | uor oIn eie(drytsbidinsyia} RY kiR fa@ether with the nitrogen atom on which they
di al kyl am noal kyl car bonyl , pyrrolidin-1-yl nethyl,
are subs;;ytqltgg farmea ioyﬁ agmpered }&q}@p@ml)d@yhgtmqu{étngy IIn one embodiment,

* and ROt P&iR%h érr t :l'lwlﬂkﬁ)ﬁl%ytapé mﬁtﬂwalt‘o{ﬁlgﬂr{lembered
B REA Aokt by

heterobb/d‘l}%ltdryietqﬁd)anglrﬁig ﬂnlbeuhlﬁ&hfboﬂkﬂlentd\lxﬂﬂ-rmg is pyrrolyl or pyrrolidinyl.
di met hyl am noet hyI am noérret hyl ) car bonyl, -SO3H or
[0087) ( cHp) in ¢mbhiments, Reist ai n” enbodi ments, R is: )nj
A2 (Qn2 R6 [0092] wherein AZ is CH or N and R6, Q,
nl, and n2 are as descrlbe ewhere herein. [0093]
In one enbodi ment, R6 is h dr ogen, net hyl,

met hoxynet hyl or cyclo ‘ opy thyl; R7 is hydrogen; Q
is nmethyl, dinethyl am ng, tert utyI oxycar bonyl or
met hoxycar bonyl ; n, 1i‘1ld n2 is 1 or 2.
[0094] In certain enbodl is NNR iIiNS ()
(Q6 n2 0 )n2 R6 (Q )adn {OI)nZ or 0 (Q)n2 [0095]
wherein R6 is hydrogen, kyl , al koxyal kyl or
cycl oal kyl al kyI Q is alkyl, dialkylamno or
' z - 2 7
[0088]%8?—?6%% ten-l;;rbé ﬁR R7 or NIR% 1%6 is hyd%oGgexelk}goaglﬁgnsy?Salkgynyl phenyl,

heteroaryl, alkoxyalkyl, cycloalkylalkyl, hydroxyalkyl, cyanoalkyl, aralkyl, heteroarylalkyl,
heterocyclylalkyl, aminocarbonylalkyl, dialkylaminoalkyl, alkoxycarbonylalkyl,
hydroxycarbonylalkyl, heterocyclylcarbonylalkyl, hydroxyalkoxyalkyl,
alkoxycarbonylaminoalkyl, alkynoxycarbonylaminoalkyl, or imidamidyl; R” is hydrogen or
alkyl; Q' is alkyl, alkoxycarbonyl, phenyl, dialkylamino, alkoxycarbonyl, dialkylaminoalkyl,
aralkyl, hydroxycarbonyl, hydroxyalkyl, hydroxyalkoxyalkyl, hydroxycarbonylalkyl,
heterocyclyl, heterocyclylalkyl, -N"R>'R*R*, alkylsulfinylalkylcarbonyl,
cycloalkylaminoalkyl, halo, di(hydroxyalkyl)amino, dialkylaminoalkylcarbonyl,
heterocyclylcarbonyl, -SOsH or alkylsulfonate; n; is 1 or 2; and n; is 0-5.

[0089] In certain embodiments, R is hydrogen, methyl, ethyl, isopropyl, 2-propenyl,
2-propynyl, 3-butynyl, phenyl, cyclopropylmethyl, 2-hydroxyethyl, hydroxycarbonylethyl,
hydroxycarbonylpropyl, ethoxycarbonylethyl, methoxymethyl, ethoxymethyl, cyanoethyl, 3-
cyanopropyl, dimethylaminomethyl, dimethylaminoethyl, 4-morpholinoethyl, 2-pyrimidinyl,
3-pyrimidinyl, 4-pyrimidinyl, 2-thiazolyl, 4-fluorophenylmethyl, 4-methoxyphenylmethyl,
pyrrolidin-1-ylmethyl, tetrahydrofunan-2-ylmethyl, 1,3-dioxolan-2-ylmethyl, N-
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[0096] In another enmbodi ment, R6 is hydrogen, nethyl,

nmet hoxyet hyl or cycl opropyl nethyl. I n anot her
wersdsaent, n2 is 1 and QL is nethyl, di nethyPEniusmp7/020427

tert- butyl oxycarbonyl or nethoxycarbonyl. [0097] In

methyqﬁpér&hﬁl4€)ﬂbaﬂd)m9ib‘énylﬁﬂethﬁ Hydmx&earb()ﬁ}/lmalyﬂ QR&Bholin-4-

erein QL is al kyl, dialkylam no or alkoxyca onyl ;

ylcarbaﬁﬂmﬁ:ﬂwl,sf b}nlyoxyqamglwmﬁoqﬂ@rltm«aomwbm s, the

amin RG> FRp ol By, OB ) 1,

[0090p phar racestatd @abddimantsoQt isMhethys Athylt BOpFOisopMp@l, phényl,
t he varl ables are as defined el sewhere herein

dimethydernme) diefhybasping dimethylamipemetdy!, ﬂn@etbﬂmd\yﬂ,s. R2 0

’ N
dlethyf%a%%thgl hgdx%ﬁg L?N tl caﬁ#lyﬁgghg ’e(g%)aﬂg!f gﬁ ’sa og(yfzf?g?r%’f
phenyimhlﬁhﬁll, hydrbﬁyoaﬂfdnghirm'l Anydregalkgt hiydestysksewuliien el -imidazolyl, 4-

rein. [00103] In certajin, enbodi nents, the conpound

morphoGnG, marphogs-So0mEB3E T heb-byzth DROHIE X 0 k6 X 0
methygu[\ﬂi@lmazﬁyﬁgrgo%l‘f Eyéﬁalkylammoalkyl, fluoro, di(hydroxyethyl)amino,

dialkylaminoalkylcarbonyl, pyrrolidin-1-ylmethyl, pyrrolidin-1-ylethyl,
cyclopropylaminomethyl, 2-oxo-piperazin-4-yl, 1,1-dioxo-thiomorpholin-4-yl, N-methyl-N-
(methoxyethyl)amino, N-methyl-piperazin-4-ylcarbonyl, N,N-
dimethylaminoethylamino(methyl)carbonyl, -SO;H or -(CH;);SO3H.

[0091] In certain embodiments, R' is:
/
i
N
\A2
@z N

[0092] wherein A% is CH or N; and R®, Q', n;, and n, are as described elsewhere
herein.
[0093] In one embodiment, R® is hydrogen, methyl, methoxymethyl or

cyclopropylmethyl; R” is hydrogen;Q' is methyl, dimethylamino, tert-butyloxycarbonyl or
methoxycarbonyl; n; is 1 or 2; and n is 1 or 2.

[0094) In certain embodiments, R' is

/

v\,’vv M, - pd
SN SN G
/ N RG/N\,\) 0\,\) O://S\/\J\
@, ' @Yn Re @9, , @, (@"n,

[0095] wherein R® is hydrogen, alkyl, alkoxyalkyl or cycloalkylalkyl; Q' is alkyl,

dialkylamino or alkoxycarbonyl; and n; is 0-5.
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O N [00104] or a pharmaceutically acceptable salt
thereof, wherein X is a hal ogen and the other
wo a008akd3es are as defined el sewhere herein. | nPONES2007/020427
enmbodi nent, X is fluoro or chloro. [00105] In certain
[0096](en‘)o;3d| mﬁ&her%h@oﬁmo utcgg? hﬁdrog& ﬁ}l]eﬁ%é 8n%tg]5§(}fbth})\l of
or a
cycloq@h@flmﬁﬂ%t Incaanowr a@b@@mm, & §all qndthrsénﬁthylmﬂfme&yrl\mme, tert-
ned el sewhere herein. [00107] In
buy kP B B lehoRTonr G st

he conpound is: R 0O R2 0 R2 O

[0097) O ~ [hderfii@mbbdinests, A isN where R2 is alkyl or halo.

[00108] In certain enbodi rrent? the conpound is R2 0

R2ORO e"" OO0 .J~ IV\;u\,N N R4&-N N R4-N N or

R&-N R5 R5 R5 [00109] or har maceutical |y

acceptabl e salt thereof, er (N the variables are as

defi ned el sewhere herein. [I[[,00Z10] In certain

enbodi nents, the conpound 3N -18 WO 2008/ 036379

PCT/ US2007/ 020427 Rz 0@&®.O R2 0 OO O

[0098] wherein Q' is alkyl, dialkylamino or alkoxycarbonyl; and n; is 0-3.
[0099] In certain embodiments, the compound is:
RZ O

58

(@)™ A P (@), /

NJ\(Q—(Q% —-(Q n
N\

> N— Q1)n
N\

R1
[00100] or a pharmaceutically acceptable salt thereof, wherein the variables are as
defined elsewhere herein.
[00101] In certain embodiments, the compound is:
[00102] or a pharmaceutically acceptable salt thereof, wherein the variables are as
defined elsewhere herein.
[00103] In certain embodiments, the compound is:

-17 -



NN NN ~NNNNN (Q)n2A1-")nl (Q)n2 A4 )nj or
(QA)n2 Ad)ni [00111] or a pharnmaceutically acceptable

W@ a008/08d32y eof , wherein the variables are as deET/neH07/020427
el sewhere herein. [00112] In certain enbodi nents, the
conmpougd | RRORORO OOON MN®~NN-=-NN

N (Q¥n25iJ (QL)n2Al or Ql)n2 AL [logll3] or a

phar mate Al 1y acce al t ther (&rein the

vari je as def e reh N Oﬂ|4] In

certar ~. t he c pn 3

000 NRN B NN N )ﬁ’éj &y

[00115] or R ph¥r maceut i cal I y accept abl e salt thereof
ereln t e variables are defi ned el sewhere

00104 6 0 feuifalbedccarad 2 sebiherohoutereh terhaaTa and the
other \%%ﬂ)fé’g aLQ: ﬁ%e@ng@elgewhere %anN INOP% %%T meﬁt gélls fuStd SMoro.

[00105har nahmﬂﬁanﬁdml;odancmmtthd:)b@nmainﬁ is:her eof , wherein the
vari abl es are as deflngd el sewhere hereln
RZ O

ahes sl ﬁa s é@
P
N
[00106] or a pharmaceutically acceptable salt thereof, wherein the variables are as

defined elsewhere herein.

[00107] In certain embodiments, the compound is:
R2 0] R2 0 R2 o)
O
0 o
N | X I N ~N
N/ , Z or | _N
where R? is alkyl or halo.
[00108] In certain embodiments, the compound is
R2 O RZ 0
DO t)
RENSN? R4‘N
RS | RS
[00109] or a pharmaceutically acceptable salt thereof, wherein the variables are as

defined elsewhere herein.

[00110] In certain embodiments, the compound is:
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[00118] In certain enbodi nents, the conpound is: -19
WD 2008/ 036379 PCT/ US2007/ 020427 R2 0 R2 0 R 0 O R8

WO 28836379 R8 N N R N~ 1 \ Nell N~ or NN N NCTA$2087/020427
N (Q)n2NJ (Q)n2 J N [00119] or a pharmaceutically

acceptgbl g salt thereof ,, wherein the varigablg@s are as

defi ned ellsewhere herein. 0120] In certlain

enbo@u\s t he conp&éé&‘o R2 0 R2 O R8 R8

0 R8 Nz N N NN ~N (0l)n

(Q)n2KN JNor ¥ N)[00122F oW’a maceutically

accept akilée\,§ her eof , \A(/Fgr n_the vari abl/e§\,

def | | sewhere herein. 09122] In ceytal

enb&%lﬁ%erﬁgsnt he comﬂ@bﬂzﬂ/”p\ )N R2 OQrRS&f(;n%m1£)'N NJ
[00123] or a pharmaceutically acceptabl e salt theredf,

[0011%her ei or 4 hearmacéaichlbsaceptable sald éfersvddwkdrsiauheraiables are as

erein. In gne enbodinent, R2 is al kyl, hal oal kyl,
deﬁne&eﬁggw’erem%& hal o, al kyl carbonyl or al kyl sul fenyl .

n one : . i .L.sopropyl,
O e o e P 5 B o, chl or o,

acyl om2 met hyl sul fenyl . rEN pne enbodi mentr2 RB i s
al kox pyrrolyl, pyrr

ol i dj nyl, pyrazol yl,
irrid Ot riazol yi @ czolyl. [0 T® one
enmbodi e tN,//Lingconﬂpo aﬁ%l a: NG | Ny

NN N N
or  (@"n "1

/\N Q1

(@)1 @Oy

[00113] or a pharmaceutically acceptable salt thereof, wherein the variables are as
defined elsewhere herein.

[00114] In certain embodiments, the compound is:

- -
@\

[00115] or a pharmaceutically acceptable salt thereof, wherein the variables are as

defined elsewhere herein.

[00116] In certain embodiments, the compound is:
R2 0] R2 9] ' R2 0]
NN NN (N
(@"Hn; "\ L@ or (@~
/ | /
RG RG R6
[00117] or a pharmaceutically acceptable salt thereof, wherein the variables are as

defined elsewhere herein.

[00118] In certain embodiments, the compound is:
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OR O HOO /ONNonmi ORy 0O YR" HNA | HZN Nonl
(Q)nor HNRx (Q@)n R1L RL -20 WO 2008/ 036379

wEONBAS3D 7/ 020427 [001251 or a pharnmaceut i caP@HUS2007/020427
acceptabl e salt thereof, wherein R and RY are each

[ ndgpendent ly sel ected erGm oydrogen, al kyl, aikepyl,

al kyny®, hal oaI kyl, cycl dal

k{l , aryl, heterogyclyl
and tnge.o er Qari abI es are @dssgefpned
R8 erg her ei n. n//%pu i ment ° d_RY
rohe endently sel ecled 1t hydr ogen”and ~
%1 . [001261 In on nt, the co r@N
sf(i\ IaNRZORZO(Q‘thOM/ O0&"' O Rty NV N
(NlN "HRLI Nor R H1 RrN- or a

pharmaceutical |y acceptable salt thereof, wherein the ’

[001191ar | abbes pRdrfhadsuticEiy h&@ﬁta@lle%ﬁl‘t\'ﬂfé?&)fh@ﬁ&bm thel%}ila%ie% awas
one enbodi nent, the conmpound h formul a:

defined-etyewhererherain. RO-- '-1 693 N [001281 or a
ar ma eut caII cce e salt,.thereof, wherein RO
[0012{?1S

hyd % @5‘6 ’t?}? ﬁ?rggoqﬂd Wubstit ut ed al kyl,
al ken I al kynyl hal oal kyl, cycloal kyl, argel g
het er ¢ yc¢y| or heteroarle2 ad n3 is 1- 20 I one
enbo n3 is 3 or 4. e enmbodi_pe

hg&-bgen, thyI pher];yal_ox -c rboxyp)'?‘rl |p»
[ 001 i n enbodi orrpound iy

OR O O / IN
(Q"n
[00121] or a pharmaceutically acceptable salt thereof, wherein the variables are as
defined elsewhere herein.
[00122] In certain embodiments, the compound is:
RZ O
RS—}\ ?
' N
N | N
=
[00123] or a pharmaceutically acceptable salt thereof, wherein the variables are as

defined elsewhere herein. In one embodiment, R?is alkyl, haloalkyl, alkoxy, amino, halo,
alkylcarbonyl or alkylsulfenyl. In one embodiment, R? is methyl, isopropyl, trifluoromethyl,
methoxy, hydroxy, amino, chloro, acyl or methylsulfenyl. In one embodiment, R® is alkoxy,

pyrrolyl, pyrrolidinyl, pyrazolyl, imidazolyl, triazoly! or tetrazolyl.

[00124] In one embodiment, the compound has formula:
R O
o RZ O
e NTRAN, 2 !
RY \g/ re 1 NJ\@'«:‘ HZNYU\N// N7
@
R‘I
R1
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~Q) / (B)nNn AN NA((Q)n (Q)n RWR L [001301 or
a pharmaceutically acceptable salt thereof, wherein L

w0 2008/08d3mker and the other variables are as dedT/ngm07/020427
el sewhere herein. - 21 WD 2008/ 036379

[001251CT / U%ﬂ@ﬁ%@%@é&?lcalﬂﬁ&b ble Ral€ Eetedif wigFBIad AR ard éh%h
linker is characterized ){ a first coval ent bond or

indepeadentycsplectad-zem didrosen. aliy |« kanyb oHparh baloakkyl, cycloalkyl, aryl
e T T I e T R

certairt érAbodimeneCRSard R e @@dlﬂn&é&ndé}ftlytsb%cied MR hidtogen and lower
second benzoxazi none noi ety. The first and second

alkyl-functionality, may or may not be independently
[0012@r esenfn or{eoe%’d?b%lmgﬂeth% c&lﬁggur{d‘ha%%]m{ Cl ude [inear or
i ¢ portions, I'ons, aromatic rings or
c_orrbl nati ons theRéofo In certain errbodl ment., b-he

t han hyqi,r el ected fromC o\,

Si._0 'S the Iy gker co p to
F mailh ¢ Qi at ons "ot hdr thamrhyéro ﬁ up”t oN20,Y{up
to 309upRio 20, up tg up to 10,Rup’to 5, ue111
mai n chain atons ot her than hydrogen. In certai N
enbodi
cbodi e BrnefeipMPhcck R BE L ifrcac Sy ﬂ"%"va‘i‘%%f? affees
definedlejse@her@eraith.kyl ene chains or m xtures thereof. In
ertain enbodi nents, the two benzoxazi none noieties
[OOIZ'ZJr e at InRseanbodiment, the srspowndchasdommlaie, sul f onani de,
or ether connection. [00134] In other enbodi nent, the
i nker in the conjugates provided herein contains a
pol yet hyl ene gl ycol (PE@Q hain. The PEGs for use
herein can contain up tjo 50 main chain atons other
t han hydrogen. In cer expodi ments, the PEG
contains 5, 11, 13, 1 2 or 29 main chain atons
ot her than hydrogen. I ceNta odi nents, the PEG
contains 5, 11, 13 r.R9 ﬂ@ i n atons other than
hydr ogen. [00135] sz/értal enﬂodlnents t he conpound
ist: OR RO N~Z Cb O t CN N L [00136] or a
pharmaceutical l'y acceptable salt thereof, wherein the

[00128]ar i abbx@cﬁpl&ﬁﬁa@éﬂtlc@lw adeestalsik Sﬁv\hﬁfdbf hﬂi&d:lﬂ R[19MBdgen! ot

certain enmhodi nents, the conpo -22
unsubstituted or substltuted alkyl alkenyl, alkynyl, haloalkyl cycloalkyl aryl, heterocyclyl

or heteroaryl and n3 is 1-20. In one embodiment, n3 is 3 or 4. In one embodiment, R’ is

hydrogen, methyl, phenyl or 3-carboxypyridin-2-yl.

[00129] In certain embodiments, the compound is:
RZ O o R
(@) N 7 SN "
N 1 (Q1)n
Q)
R' R
L b
[00130] or a pharmaceutically acceptable salt thereof, wherein L is a linker and the

other variables are as defined elsewhere herein.
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WD 2008/ 036379 PCT/ US2007/ 020427 O R2 RZ OO O Np
ON N4 [00138] or a pharmaceutically acceptable

W@ 2008/08d32¢ eof , wherein nd4d is 1-20 and the ot hePCT/US2007/020427
vari abl es are as defined el sewhere herein. In one

[0013gnDOdi l’l?&trbalrf‘émb&hﬁlentk QQé ﬁgﬁerllﬁc&%&&iz@d %gta%ht%%lém bond or
the conpound is selected from -23 WO 2008/ 036379

a chenmcal/fuszonma) groa fat comr@cus o@e benzoxjzigone maiey tia\firM e(hd Nf the
inker g a fecnit BovqiF) tpd e chsyicfl (nciphg epur Y s eboond end
of the BnRerNo k\seddndMbeBzoxaziNore fi‘lof‘étx':. Thd fidst &ld !e@oﬂcﬁﬁﬂctl&lallglm%ay or
Op\ 00O\ OO0 N\ / \ O/ I'' I NI I/ N @N'NN
may npf ¢ indgpengdently present.
[00132] The linker, L can include linear or acyclic portions, cyclic portions, aromatic
rings or combinations thereof. In certain embodiments, the linker can have from 1 to 100
main chain atoms other than hydrogen atoms, selected from C, N, O, S, P and Si. In certain
embodiments the linker contains up to 50 main chain atoms other than hydrogen, up to 40, up
to 30, up to 20, up to 15, up to 10, up to 5, up to 2 main chain atoms other than hydrogen. In
certain embodiments the linker is acyclic.
[00133]) In certain embodiments, the linker contains oligomers of ethylene glycol or
alkylene chains or mixtures thereof. In certain embodiments, the two benzoxazinone
moieties are attached to the linker via an amide, sulfonamide, or ether connection.
[00134] In other embodiment, the linker in the conjugates provided herein contains a
polyethylene glycol (PEG) chain. The PEGs for use herein can contain up to 50 main chain
atoms other than hydrogen. In certain embodiments, the PEG contains 5, 11, 13, 14, 22 or 29
main chain atoms other than hydrogen. In certain embodiments, the PEG contains S, 11, 13

or 29 main chain atoms other than hydrogen.

[00135] In certain embodiments, the compound is:

[00136] or a pharmaceutically acceptable salt thereof, wherein the variables are as

defined elsewhere herein.

[00137] In certain embodiments, the compound is:
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S "IN_) 0" NN 00O0OO\NOOOOO N~*0O\ O Ns
NNN/I O-CNNNN 0O 00O0O0O0O<CF300O ON
wW@20M8 @63 N\ | O ONo\ / F O-/ \I ~O N OPcRUSA0/020427
2008/ 036379 PCT/ US2007/020427 0 0 000000 NI\/

NI / NI (/ N i N NMNN/~g2l  NNN N Yi N O

000 OOOONN"SINNNNHNNHN 00 O
0O O
N o)
Ny
[00138] or a pharmaceutically acceptable salt thereof, wherein n4 is 1-20 and the other

variables are as defined elsewhere herein. In one embodiment, ny is 4.

[00139] In certain embodiments, the compound is selected from:
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O/ OON I I/ NN~O0ONNNNNFINN N OO0OCF3O0
ONNRN/{ NNN ONO OOO :OAN NO~~00 ONNO
wW@20M8/083@ O 0 N ,., 6 001 I "-NI1 \NN N NOI/NS2007/020427
0,) ON - 25 WD 2008/036379 PCT/ US2007/ 020427 CF3 0

00~00\ 0000 NN\VI\VNN NNNNN//- NNN
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NNand NNNNBr OdrlL N NJ Nor a

phar maceutically acceptable salt thereof. 1001401 In
w@emsasa7enbodi ments, the conmpound is sel ect edPET/U82007/020427

CFBOPr OOV OOl 00O NNN NNNNNNNNN O

ON 0 OOO\oN~o N~~ N ~N
Ac 0\ d.0ls o NI
6/ 08/ o 9 fpcr/ us

OI\/EO I\NpN J\N

%plfdé\ N\

O/\/N

7

5 q& 53%

o/\/O\/\o/\/O o\/\o/\/o\/\
0]
(o)
N l\
/\/O\/\O/\/O\/\ O ' //N\/\o N
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M OMOOMOI \O N\ \V ONNI / N\ ~NI ~N

N NN NGNMOMOMO \ / O\ 0dloNl N/ N
wON2008XK363N N and NN N N ~ N or a phar maceut PCEUE2007/020427

acceptabl e salt thereof. Preparation of conmpounds

¢ro01411 The conpourms provi deg-hgrein can~ke pyepared

|1 Wi ng procg

aphgsSsecti of
t hereoh,#{ 001421 . Pexenpl ary fleagtion sche
fm‘\)he pr epar at i \Oﬂ)f conpoundsZay’eN’i | | ust Ngﬁ;%d N
bel 6w, -27 WO 2008/\636379 PCT/ 7/ 020427 143].
Schenme 1. R2 0O HgOCanthramIlc acid @ n! O nN
dero vative () NOXD

N, N - car b@nyPdi i m dazol egXlg =
ng group ( NN CN~ The | eavl ngl group
be any | ed royp of ‘I n
,\ such a Bm% ) mﬁ N/)jl\/ﬁ
. . NQ

and

Br O
@°
N? B
S
/\
N/N N
—

or a pharmaceutically acceptable salt thereof.
[00140] In certain embodiments, the compound is selected from:

iPr O OMe O

5% C%C%

N/ A O
- P
NG“ N ' N
= NTTNTON

\—=/

=26 -



[00145] Scheme 2 HOOC 0 OH + coupling reagent O XN X

PN

resin X, = leaving group O R4R5NH O resin

web®awage base 4RSEN-N R O carboxylic acid aeCT/usionnoo427

0

reagent (@B)n- HOOCQ\ M anthranilic acid N ~JI RARSN

derivative I RARSN [001db]o Exenpl ary coupling agent

for use_i e reaction iQclude, but are not limted
to HB ? Me O
(2- Me nZut PMira2pl e/ NYNZINTRS- t et r bam’ ni um

hexaf | uor op

(N, N -di cy8Lg

exyl car bodi i m\/e BOW(\N |

(Benzotriazol e-1-yl -oxy-tris- (dlrreth amngy\ N”
phosphoni urhexaf | uor ophosphate) and ot hers kabwn to’
one of skjlh in the art. Any base known to known to

one of sﬁ:tkoi n the ggtocan—ke usgd,go exenpl ary bases
are I\,ai,aﬁl cycho _4{oPundeic- ene), DI EA

(di i s¥pf opy | a , or ra utyla@nium

fluoride), %ig (N- Nz i - h&0p ) and
pi peri di ne. tayl sts known- o one of i.n the

art may al so be used, such & HoBt (N

Hydr oxgbenzot ri azol e) -28 WD 2008/ 086399
[ 020427 [00147] Scherre 3 OH or

HOOC or °J|~~ ~j~ base R30N

R4R5 eaV|r p 00 O
(@B)n N N/
N N/ N
\ N
EJ \/
Me O Me O Me O

| N
N
A
r\\l\\/N e NS NN
N \a

or a pharmaceutically acceptable salt thereof. |

Preparation of compounds

[00141]

The compounds provided herein can be prepared by methods known to one of

skill in the art and following procedures similar to those described in the Examples section

herein and routine modifications thereof.

[00142]

Certain exemplary reaction schemes for the preparation of compounds are

illustrated below:
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or N anthranilic acid derivative R30~N RARSNN
[00148] I n another enbodi nent, the benzoxazi none
w@eovposasds provi ded herein can be prepared byP€T8S2007/020427
foll ow ng nmethods. [00149] Schenme 4 R2 R2 COOH
various (@B)n / QDo- (@B)n low starting materials NH
2-pyrone anthranilic acid R2 2 2 COOH HOOC 0 O NH2
[0014H1 (sPehemel(Q)n RL A = heterocyclic or

het eroaromatic ring [00150] The 2-pyrones gf fhe
nmet hod of schene 4 may be purchased or pré%ar d by
met hod¥OR 0 one QfSlikLligin the art i

exenpl ary sintheses fogerdvBfep’ epar atlRdm
are i|lusty/AnNEd be t hesi s

|2-p rones

Fow—t6615H—Smn N X
4 hydroxy pyroné‘th@@ﬁﬂm"ﬁ&d@n@ﬁes 00 R 1))%@@0
2) OR®@P)r R2 ~a HO This preeedure

y' bleaw%?ugr?cfJ for exanple, inJ. Og. Chem, 7@ A854
(2005) [00152] Synt hesi's of 4-hydroxy-2-pyronel from
i keto -29 WO 2008/ 036379 PCT/ US2007/ 0204
10014§ 1) L5 eging spup Caufibeny FaVINGLIopp g ol skt the ar,
h ak 82158]hgSynt hesi s of 4-am no- 2-pyrones from
such 2 h)ll(gronxy 2-pyrones: 2 R2 R 1)TsCl, base

[00145] Scheme 2
HOOC N o
+ i AN
@/\OH U coupling reagent @/\O | '
/N > / P
X N
resin Xy = leavmg group !
0]
R4RSNH resin cleavage
o) X g
> @ L >
base R4R5N h
O
carboxylic acid activation a | 0
reagent (@Q3n—
HOOC N - ™ N N
/I _ anthranilic acid |
ansn” N derivative s =
R4RSN ripsN” N
[00146] Exemplary coupling agent for use in the reaction include, but are not limited to

HBTU (2-(1H-Benzotriazole-1-yl)-1,1,3,3-tetramethylaminium hexafluorophosphate), DCC
(N,N'-dicyclohexylcarbodiimide), BOP (Benzotriazole-1-yl-oxy-tris-(dimethylamino)-
phosphoniumhexafluorophosphate) and others known to one of skill in the art. Any base
known to known to one of skill in the art can be used, exemplary bases are DBU
(diazabicyclo[5.4.0]undec-7-ene), DIEA (diisopropylethylamine), TBAF
(tetrabutylammonium fluoride), DIEA (N-ethyl-N,N-di-isopropylamine) and piperidine.
Cataylsts known to one of skill in the art may also be used, such as HOBt (N-

Hydroxybenzotriazole).
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O 4 HO A 2) RARSNH RAN R [00154] Certain exenplary
syntheses for the preparation of anthranilic acids are
WO kdoa®sa3zd ed i n Schenes 8 and 9 bel ow. [ 00155PCBUB®NE020427
5 R R2,0 OHCRC=CRCH O (QB)n Q (@)n Ow
[0014§ R2 OScldihd #hO 2PON3 ~ Ove (@B)n OH base ROH 0 R2

Ove -OH COON (03)n R2 NH (@)n O OR NH2 [00156]

HRR® -30 WO XFasi @RBRIH PCT/ US200906 0 HadoC
VOH 1D SPC12 3—GI—3—N=Q=I—@Q—CH26L2(QHC@ Pt 1) Tj
sec-@nfi nBuLi TMEDAad R2-1 R2 N Et 20R3 B OR4RSN” N
THF, OC(CB 02 C2 -78Ctort R2 6N H2SO4

X1 = legysa KBECE Mol

col °3>"‘y%\ﬁ (@ (f

anthranilic acid %\(j
derivative R3O R4R5N

[00148) In another embodiment, the benzoxazinone compounds provided herein can be

prepared by the following methods.

[00149] Scheme 4
R? R2

. %\O X COOH
various » (Qs)n_\/g —_— (Q3)n—r P
o

starting materials
NH,

2-pyrone anthranilic acid

R2
COOH

HOOC
A 1
«m—:(j ‘ @)%  — (Qa)/ifk |
NH,

A = heterocyclic or heteroaromatic ring

[00150] The 2-pyrones of the method of scheme 4 may be purchased or prepared by

methods known to one of skill in the art. Certain exemplary syntheses for the preparation of

2-pyrones are illustrated below.

[00151] Synthesis of 4-hydroxy-2-pyrones from dioxanones:

O T Ay

This procedure may be found, for example, in J. Org. Chem., 70: 4854 (2005).
[00152] Synthesis of 4-hydroxy-2-pyrones from diketoesters:
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O&, ( B~n D oxane, reflux @ DW, 40C CO2H CO2H

R2 R2 1) DPPA , TEA 4n,1 CO2Me 8% NaOH ag. CO2Me
walcwgass79 100C B3 DVE, rt (@B CO2Me CO2H 2) MEH/LODC7/020427

R2 CO2Me R2 UGH @@~ CO2H NH H2O THF/ MeOH (@B CO02Me

reflux, 1h N2 [00157] Certain benzoxazi none conpoundg?

O prBvi ded her SSay be pregar éd fi om anthacahl lic
cord ng tHe f g T 00P58] Z 70
Schene 7 1) R@COZH 1) LDA, TH -75C 2) s\
2) dry ice H(I:Ré Oetl / 2 NH2 QBO LFNFN 3) N
- dioxane s N TEA N

H 3 0
[0015§i oxaﬁéynﬁhfﬂ ffN nuﬂp%-pmene&fmm 4y D93y OBETPNGS:

o

PCT/ US2007/ 020427 ' R2
1)TsCI base | 26
Z>0 R
2) R“R5NH SNT XA
RS
[00154] Certain exemplary syntheses for the preparation of anthranilic acids are

illustrated in Schemes 8 and 9 below:

[00155] Scheme 5
R2 RZ2' 0O
H-CO,C——CO0O,CH
ZNo T2 25 Ny ome
3 _2\ 3y M
@A, A @ L _ome
@)
RZ O
) (PhO),PON
OH ] N OMe 2 3
(Q)n— OH base
ROH
@]
RZ O
OH e
AN M i
@¥n-o OMe N COOH
ZNH (@)n—g _
)\ NH2
0 OR
[00156] Scheme 6
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[001591 Schenme 8 R2 R2 0 CRH N @ /~N 0 HO2C |

Me-NC ( N H 2
(B NN/

0 600,02

‘ o 1.
(B)n 2. R2 N

6379 PGE/cS2007(

Me- N~ 3" |

\ 02S /NN V i
HON-. . (,NH 19

N, M car bonyl di i

NFNN T F Nsd, CHzCl z
wa@B/033HZC12 F R2 0 R2 0 CNH 3 0 0 (Q HC
TEA ~N di oxane,
Schenme 9 02S / N sO ~N |
CH2 \ QPd/C OF

PO DK82967/020427

rt N,,.CNN HC [001601
di oxane

[EtCH vV r
E H ozsﬂsﬁgL.
1001611 Schene &@,cl,
ifazole (CDI) O AP

140

Xi COON A
1) sec-Buli
nBuLi , TMEDA
r\’ R2_| R r\’ Et20, -78°C
o} o o]
{ THF, 0°C
@ (@rr 2) €O,
-78°Ctort
R2 N R?
/ o 6N H,SO, X CO,H K,CO5 , Mel
|
Q% Dioxane, reflux Q% _ DMF, 40°C
CO,H COH
2
R R? 1) DPPA , TEA
w CO,Me 8% NaOH aq. CO,Me dioxane, 100°C
(@g DME, 1t @y
CO,Me CO,H 2) MeOH,100°C
R2
X C0Me LiOH R
(Q3).n_! P - | AN CO.H
NH H,O/THF/MeOH @y
CO,Me reflux, th NH,
[00157] Certain benzoxazinone compounds provided herein may be prepared from

anthranilic acids according to the following methods:

[00158] Scheme 7
1) LDA, THF, -75°C
N 2) dry ice
|
FNT

O

TEA
dioxane, rt

1)CDI
2
2) R
CO,H
Q¥
)
F” N 3) WSC

R o
= (0]
(Qain—\ | N/)fj HCI - dioxane
|
\Nl,,c/\‘ \N
/
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(Ql)n 41 X NH2 X, R2 0 RARSNH\ O (@®)n base N A
RR5N [ 001621 Chrial am no pyrrolidines to be used in
waehenss7y, 8 and 9 nay be prepared by the foPCDUSI997/020427
nmet hod, adapted fromJ. Med. Chem 35: 4205 (1992): R1
[0015%4 H HOBhemébg! \ Ts-C 2 TsO-,.~N | \ R base Rl
deprotection RL \ NOH R2 R2 [001631 I n anot her
enbodi nent, benzoxazi ndhes cont ai ni ng tertl ary anaznes
may be fu;\t her nodi fied“Pdr exanple, to yield
0, quaterm&ry\jﬂ‘n nes HY“egktjon wi the- \) vvhere(Qm—ﬁ s
cted fromal kyl. alkef{# . alkynyF aral kyI Jn
yl IoaI kydi.chjeal oal kyl and het er ocyedi h,c,and X a goy
| eaving group, for exanple, halo, sulfonate,
Quat ernary am no, al kyl oxycarbony or

—Aryl oxycar bonyl carb yI° -33 WO 2008/ 036379 R? o
PCQT/ 2007/020427 2 000 (BN NRX (B

N

/ 141 A q | R | HERio@nR2 0 (s 9
] TEA \ N
ioxane, rt N
! N N N
HCl 7 C/
[00160] Scheme 9
0,S NH
TsO N N 0,S N N
o Oy — o OO
dioxane
140C
H, I\
> 0,5 N NH
Pd/C \__/
1 N HCI/EtOH

r.t.

0]
Sac
O
\O N/)m dioxane
~ r. t 028 N
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OO0 (BN NRA(W"i N AA NCN+NRN @ @

HOOC R3OH HOOC A base X, R30 1001641 In anot her
we@pdwsaisasent , certai n benzoxazi none conpounds pPOVUM®A7/020427

herein may be prepared according to the follow ng

"one pot" nethod: R2 0 HOCC 1.

N, N -carbonyl dii m dazole (CDI) 0O (@)n C, 05~ " 2.
[0016H> N ScheamM A (@B)n * NH2 IF N J -34 WD 2008/ 036379
PCT/ USZOO?/ 020427 [00165] In another embod]

‘radbonyiiixNddzdRS @bIHOOC | p- A Xj
= i e( n
i ---B (@B )n 1 R3O NH2 N
@ N COOH
n—=r X
= NH, 1
R4RSNH
. (Q3n—
base J@
R4RSN
[00162] Chrial amino pyrrolidines to be used in Schemes 7, 8 and 9 may be prepared

by the following method, adapted from J. Med. Chem. 35: 4205 (1992):
R1

N—H
HO"-C/ " . TsO"-C/ _ R .
base
R! NN deprotection R?
-CO7 0 - =
R2 RZ

[00163] In another embodiment, benzoxazinones containing tertiary amines may be

further modified, for example, to yield quaternary amines by reaction with R-X, wherein R is
selected from alkyl, alkenyl, alkynyl, aralkyl, cycloalkyl, haloalkyl and heterocyclyl, and X is
a leaving group, for example, halo, sulfonate, quaternary amino, alkyloxycarbony or

aryloxycarbonylcarbonyl:
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[00166] Salts of the benzoxazi none conpounds provi ded

herein may be prepared by the follow ng nethods: R2 0O
WR2008/03@37HCI / di oxane DO. 31 0 (@)n i / (Q)PCI/UB00M20427

AAHI N \N~1 R2O0OR2O0 0 HC/dioxane 0 (B n

(B)ni Nt AA2HAO N v N OI 1 [RO1g/] In

anot her enjpodiment, nethanesulfonate

trlflﬁﬁr acetate, tartrate and ot _Sart’s oay be

prep d Wy |-— nethod x For mul

phar maceuti calN cg .

conpositions pro _

ef fective ann;z;j;of one or nore of conmpounds_Jpf ovi ded

herein that are useful in the -35 WO 2008/03
PCT/ US2007/ 0 prevention, treatnent,.bf
anelioration'of one or nore of the synpt of serine
hydr ol ase- nedi ated di seases, including, but not
limted to, neutrophil el astase-nedi ated di seases.
1001691 The nposi tions contain one or conpounds
provi ded n. The conpounds can be lated into
suitabl euti cal preparations S 0
sol uee sugpensi ons, t@%sets ' t abl et s,

pills, wder s, i ned re
fornmul ati ons or dirs, for o?al adm ni strati

sterile solutiong—or suspensions for parenterga
adm ni stratiop, as well as transdermal patc
preparation a __%ry powder inhalers. Typi ILQ t he
conpounds desgri bed above are fornul ated iht

phar maceuti cal conpositions using techni ques and
procedures well known in the art (see, e.g., Anse
Introduction to Pharmaceutical Dosage Forns, Seventh
Edition %888). [001701,In the conpesetions, effective

concentrati opé of oneRdPHmore compounds gr
s acceptaBT?PUerrvatr s (are) m xed

phar maceuti c
with a suitapte” phar md@&it i cal carr k£

1

[00164) In another embodiment, certain benzoxazinone compounds provided herein
may be prepared according to the following “one-pot” method:

RZ 0O

HOOC
1. N,N'-carbonyldiimidazole (CDI) X 0
> (Qs)n_l P
2. R? Z N
X4
o X COOHl A
Q T _ N
NH, I
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or vehicle. The conpounds may be derivatized as the
correspondi ng salts, esters, enol ethers or esters,
w@eiodm3esmases, sol vates, hydrates or prodrugs PCT/U82000020427
fornul ati on, as descri bed above. The concentrations
of the conpounds in the conpositions are effective for
delivery of an anount, upon adm nistration, that
[0016%] eat sin mcékmrﬂrsboduneraneﬂkony-amtssumﬂebmommmﬁ mdyebe prepared
eri ne hydrol ase- nedi at ed di seases,
byﬂw%ﬁ@? ﬁ%ﬁﬁqg%ﬁt not linited to, neutrophil
elastase+mmﬁ1ated di seases. [00174dockypi cally, the
conmposi tions /8 f or mit2ed for si ngl " dysage
adm nistrati @ To fornurare a conpo on, the
wei ght fracti of confRS@nd is di ssgh . suspended,
di spersed or btherMAse m xed in a seleéected vehicle at
an effective concentration such that the treated
condition is relieved or aneliorated. _gharnaceutlca
carriers or vehicles suitable for adm

the conppuwtizapoRNdifR@zae(cin i ncl ud
carri eFs—krowr—teo—those—ski+med (@,

suitabl e2for the Barticul ar node of au#f nng hon.
[001721 I n additiaQ, gdmH conpounds may be fo ht ed
as the sole @%&Lﬂac utically active ingredi,eft"in the
composition or onblned with other &Pive

i ngredi ents. Li posonal?> suspensions, incl uding
[0016(5]I ssuesilay §the behkBASRAORS coﬁE@ﬁd@%réHH&f h&t@fngﬁﬁ? Ge prepared by
posones, nmay al so be suitable as pharnmaceuti call f
ﬂWbeBWGng@M&Scarrlers These may be prepared according

to net@ods known to those skilled in the art. For
exanplfe, Piposome fornul ations may be epgred as
kno ' e art. BriHgl/liyxanki posones s

Q)] vestcres—(vEV¥ mayabef orjred] by
dryi Nphosphati dyl choline an A

phosphatldyl
of a fl ask.
i n phosphafe Npuf f ered sal i ne | acki ng dival en
(PBS) i d and the -36 WD 2008/ 036379
PCT/ US2007/ 020427 flask shaken until the wipid film
is dispersed. The resulting vesicles are washed to
renove unencapsul ated conpound, pelleted by
centriRugation, and then resuspended in RBS.0 [ 00173]
The ac |v conmpound | ncluded in the
Pal |y acce l&f dﬁf(%nerwl erqhntii an] amb
exert a therapeutlcally Zs
t he absen j desirable side effects onr*h
patient treaty The therapeutically effective

concentrati may be determ ned enpiricall¥dﬁi§

ne (7:3 molar ratio) on,

c Uti €
guf &%

testingut chnmpounds in in vitro and in wva s st At/
descri beyy hefein and then extrapol ated thegreffom for
dosages tor humans. [00174] The concentration of
active conpound in the pharmaceutical conposition wll
depend on absorption, inactivation and excretion rates
[0016Wf  t helnanothee emgnﬁim@nbl metheaesydfopsiecoidhiordacethte, tartrate, and other
racteri tlcs of the conmpound, the dosage schedul e,
salts maaﬁg’eé’ﬁ%%ﬁ? ya%ﬁ]iﬂm %&Qgﬁ as well as other factors
known to those of skill in the art. For exanple, the
aRextimilatibalof phadifhdeveicsidonfpositfonisci ent to ameliorate
one or nore of the synptons of serine

[00168]ydr ol ‘Biseplietiacdutidal Goapasi€isns procided hergin ddmtaim terapeutically

limted to, neutrophil elastase-nediated diseases.
effective amounts of one or more of compounds provided herein that are useful in the

-35-



[00175] In certain enbodinents, a therapeutically

ef fective dosage shoul d produce a serum concentration
wo@R00a0s43ve i ngredi ent of from about 0.1 ng/m POT/EROT/020427

50-100 g/m . In one enbodi nent, the pharmaceuti cal

prevertiORPP&tineMN6r fhelivrattontofbng ag 0@ of the Ryrapeuis 7 s&dde Kirolase-
to about 2000 ng of conpound per kil ogram of bod

mediatgdjdigenseseinclyding, hﬁa\Oh’a@et@@ 008 aputém%dgéastaﬁmmedfaé@ iseases.
[0016@r epa;@g% {:c?ml%sﬂ}/dng %orgtﬁ nt%%? H‘%orr% Fn&g%é“q}dg?%%de%ql%pel ["9The
compdafl@s tan & fokhelaeddfitsuthblaphartRceuligalestegarhticis sach as solutions,

conmbi nation of essential |ngredients per dosage unit
suspersing, tablgtyg dispersible tabletsyrills. sapadisepeweaas: spetained release
formuﬁggﬁﬂnse{l&ﬁr@, ofbra? F&ﬁgus?xrat O8¥r thstéq'ilé{ 'sa?goﬂsnc}r%u englgﬁg)ﬁ‘)?

of smaller doses to be m ni stered a |nterv S0
parenteiah®dministiagionrad evedltas eadn§deahall pach pregatich dhdshg oatel inhalers.

tion of treatpent is a function of the di sease

. dur ! , : .
Typlc%l@f tﬁ@ compeyndy dasraibrepoaye ar@&r@mﬁtwelamhwa@ama}l caEipagtions
[ I | at, '

osing SIOMB SIS 01500 P SH GO EARM iR o
Pharmaoameaitlb@s‘agoﬁsm@mSemmaénmana@&) may al so vary with

t he seru}elrlty of .the condition to be alleviated. It is
[0017¢]; pe e GRPPRSIdRISs¢ibe Ve RarcenGRtions pT pag ef maregompounds or
pharmﬁé&?xj}l@é:lliy n%c%g@gﬂggz ?%gﬁtﬁzggﬁ (51%? hg?%ﬁg?ghlgaygﬁp%gﬁgﬁﬁgal carrier
or vehplof ’élﬁscalmmunﬂudgyrba debatizbed aptae sone@dmimg séiles; esigrsodnol ethers

super.\vi si ng ni stratjon of thte 0Si tions,

or ¢St RS TRE L SRS o5 Arqdzygseios i forgpialoneissieseribed above.
The c&%@ﬁﬂt@ﬁyopfﬁ@éoﬁﬁﬁgu s&n AfR¥co ?1@1@ﬁ§jarte%ﬂ}e&me3£9¥ @%v%i:}p@lean
or practice of al nme onmposli tions
amour2 QGHhE6B3TStrRCH, tHSP OCats, PROLR(E, or[aﬁ)ﬁblﬁ)?étes one or more of the
symptgplggrg e?&ﬁ&qygg{ll g,xé‘é’dgﬁgé 8@%%%83215(;1@ %tsgclét g:ge%etoar?elugr%phll
elastaggyrq&ﬁgtggdlsggeyat es and prodrug fornms. The derivative
Is selected such that its pharnacokinetic properties
[0017Hr e supwgpicdly, tle dohmosmbne&pdmnhnmyed] éurtsirggle dasapoadministration.
001781 . Thus, effec e concentrati Qn or._apount s of
To forkiAle  SHBPES o {E GHARAHE Of GEBES oY dirar ueth Sprpended,
disperSlaad: WP Wse TRikby i SchRtA eRichEAt N BT ¥ER M@érﬁﬁftloﬁrs@ch that the
m xed with a suitable pharnmaceutical carrier or
treated/esinidglom if meliesgdomamaioratepi Rlzrmaceutiogladarranisomvedtiales sutable for

. to for har maceut i cal 03| n ounds are
adminsffaf G kP HOBROG ey o RO oy i st T G2 KAGWB ke those
skilledOin tROA tSSHRE@BR £6f the Phrticfar Ho@ébf BdmistRfigy ent i ng

serine hydrol ase- nedi ated di seases, including, but

[0017%Hot | i In additiomgthervompoundsi masebe&lrmgbtadmsnhﬁ sde phamasatically
ntration of active ¢
active [RReAERTT Y doftro%ioh or B 43T MRE Bfh dfsrabfive ineregiens.
Liposcdls@égeBsiohd ikSudihg fifiQe darbbté@® 1i5OSORRE Wich tabamsiﬁ&&%@ted
schedul e, anmount adm ni stered, parti cular fornulation
liposomes,wral alasbmm@blefaacphwcmcs\My peceptablpecapfiers kTheseinmay be

el O TG BIRB. 08 e RS Bome

formulatlfﬁli @y be peiipatel s kRewe i @eaktl Brief§Chigdsbines @bl 48 dlIMlamellar
and locally. For oral adm nistration, capsules and

vesiclgs{MIaY's) man be formed fpyidaying down sz phesphatidy akolieand fhrain
phosplgldrtﬁlgl Qe'rmﬁ Z% mél%lra% 19) 38'([) th%?lllgl(ge <§anr is o?‘ saorh?txcfnoorfrguco tp%ﬁpd

manner " sui each rou adm ni stra

provide® B3B8 MhlinghlosHactsufferedssadipe ek imgslivitad chttonsfRBSNisadadd and the
i ntradernal, subcut aneous, or
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topi cal application can include any of the follow ng
conponents: a sterile diluent, such as water for
WO 20808430, sal i ne solution, fixed oil, polyetkhyl/88m®07/020427
gl ycol, glycerine, propylene gl ycol , di net hyl
flask sﬂ@l@&n&[ﬂtx‘lj eheQipi@FiltRlis 1}5&&&@. IThe Y&JuMBIR vesRMs Iakd @/591'@6@6 remove
agents, such as benz al cohol and net hyl parabens;
unencapsulagd @mnoynd,wtlhteé y seuoifugationcind thandresispénded in PBS.

i sul chel at uc .
190173 201 e FhiuivE B Bbb AL AR S ip B sRgceuticn peapecrtate farir n
an am@$nt 3GHIcAine fo exctd 4 thafaféutRAlly PRFFIRTREER; thdibeR@esTundéable side

the adjustnment of tonicity such as sodiumchloride or
effectjerthe pgent pigaieds d) hathempepmaélmeéﬁqgnwnb@t@non oxydeidetermined

empir R eyl AR3BABP SRR LP P 80 39 Gl Rl bigein and

then eX@dpldtéd thefe@dhBidr dbshgesiranaRRs.i N Whi ch the conpounds
exhibit insufficient solubility, methods for

[0017‘§lol ubi The cwe@@ﬁw@m @stivessprinound inthe Shatmaceutinelieorapasition will

de:penég1 plg \Qﬁs&g'&f %@%Q{tloﬁkﬁlh exéljgtl(grm Yes o?'il%e’ ac%(}g ﬁ&)tﬂéeun%ethebm

COSO vent's

physm@bmﬁlha’“ chutak R)ib ks df lﬂhﬁ@mpouﬂ& | the dssagé @ﬂieaﬁlesandsddﬁéhrﬁs
(r), or dissolution in aquequs sodi um
admmmteé@d Eﬁo‘ﬁé‘ﬂ as othenfagions koo taithasagf sillaatheraro Fasfexample, the

r ut
amounQM?#@eql(g%Ped i Rﬁﬁ Egtutlo A egllte?(é(ﬁje oerﬁ“@% fogﬁ'x %gfn%ﬁ{% é)fo setine
hydrolla&smleﬂllat’iﬂ didextes/ ﬁnclﬂﬁﬂ%ﬁﬂﬁt niéop timited td) ebesphlf eldstst Medliated

i ncluding the intended node of adm nistration and the
diseases| ubi 1ity of the conpound in the selected carri er or

00750 558 NSRS, OBAETIGBE) S0t UL YAl ol e

serum&ymp:tntmﬁorof)f dchiee dligsetian of flognatdar 0. angﬂﬂndlabb@trﬁ(l-r(ﬁﬁl§ﬁhl In
enpirically determ ned. [0Q0183]

b
one e'%??é#%%%e@?@é‘&ﬂ“%&h%& PRMBRIONS Pr3ide 4 desaes of from about 0.001 mg
o sbo PO L8 LRy S o LRl Bl B8Rl s

unit foymaatd }ﬁsparsd &y proeide fimreationt &imgstolabbutol®90amg and in certain

ensi on d oral | uti ons or suspensjons, and
embodehiseire 2Bth 41 9 ABOWSHDHP e sentia) ati v aarediengar B

CHER r ccept abl e
cOmblgée“r%)lnvat | %gggltslﬁglre P é I{'Iéﬁe %éa??rltltaclf:%ﬂﬁ cally
[00176]}her apT’ébkt aaiazleluygraahtmt\ma}cmmmnd;seredm athee,ior atayvesdivided into a

e fornmul ated and adm ered in unit d
numbs A i o O E A sg O PSRBT Fmeq 858 UhGATgoR ar the
r

premsg‘ gﬁa(%@ lﬁﬂé@?%}?ﬁﬁi ﬁf;ﬂ ‘,ﬁéag‘ﬁ%ﬁﬁ %1 ?nlgi 1¥ng Jﬁxg gt%ts?gsa wﬁ C?(ated ag1d may be
determineli amnpiviailly/ussg km)w:mteBan protohelsa»r by emmlatmntfr(ﬂmsewvo orin

S. redeterm ne yant i of t
vitro 1§ g tapiw oo P?}efi&af wcseﬁag@aﬁan S@%V@Hfs Ry ey evith the
severlttyhﬁ th&siditash th %% BBRNeH C 1155 {076 furth8 ARBRFIAthA&ToMddy barticular
the required pharnmaceutical carrier, vehicle or
subjectiispemsfie dosage nqgiimensoshouldibre adipstedfoyentme actaudieg dortheliedividual

T T A R

adminfstragén 6Nthe @Bmﬁyilﬁd)rm &%d thhBE @ScenthatibH tah@sScCRHE hfeﬁé'irffhre
is a plurality of identical unit dosage fornms packaged

exemplary gnlysgndcire n@tdmeadcrdeno lingit e sqepe oripsadsice df the claimed
regated unit dose form Exanples of nmultiple dose

Cmnm§§8h§ include vials, bottles of tablets or capsules or
bottles of pints or gallons. Hence, nultiple dose
formis a nultiple of unit doses which are not
segregated i n packagi ng. [00184] Sustai ned-rel ease
preparati ons can al so be prepared. Suitable exanples
of -37-



sust ai ned-rel ease preparations include sem perneabl e
matrices of solid hydrophobic polynmers containing the
W@ o09p0sa3d provi ded herein, which matrices are POI/UR®07/020427
formof shaped articles, e.g., filnms, or
[001774 CT OCP%HJageutlEeé ﬁta@lfe d‘éH%tWeE‘ ﬁﬁ:hfd%la%ﬁﬁebdg@st th@&khers and
i'ncl ude pol yesters, drogel s (for exanple
esters,polty (egtefwtjydmtpe,tshyqatmnﬁ amdydlgafoer)ls the derlvatlve is selected such that

Ialcohol tides, c mer s of
s phepRaoRagh PPt gy Bt TS hat BRE R FoBpordo
(00178t hy| emRusy effvdtivReBh&nfatiSRdradRbhe df @ﬁ& blcmore of the compounds
aci d- glycollc aci d copol ynmers such he LU

descrilpgEH@ravot ph@rmanicellmwp@bhdeesawaﬂmw apf mmdthdw a suitable
d d
pharm ey 59 F YO0 o SRGmIC Ton ¥l et e e FaB oG

pharm@étlficAScofipaYitiBRe - Tompdurds Atedh&ludétdinl AGmdunt effective for
aci d-glycolic acid enable rel ease of nol ecul es for

ameliqsgiéng qmrdacyrg symetom of, oryfdr beasing qr@rewastengaseome ihpidrotase-

0 r \When. enca I co
medief I iefes P RAREL B PO ISR 0, FEERR e P sepees. The
conceﬂfat@ﬁ@f@&ﬁeeconﬂﬁ)uﬂd i lcbmPbsiBsP ARV A& eh® oRBbSIrptich, }activation,
37 C, resulting in a |loss of biological activity and
excretigpgaienpbthe latigeeompountcthe dgsangg @Qhﬁdt}le Rawns Administered, particular
formuFaho %? Wﬁ@ ﬁirér Pa%%o?? g@ Sv%jt f 9&; oci glél in er arp" dependi ng

nrsm ixanpl e, if

[00179]he agPhegahpeditions @F@ﬂte‘hﬂéd togoecﬂdﬁﬁﬂl‘éﬁféﬂcbyi Hsihi@ble route,
i nternol ecular S--S bond formation throug

including; bt gpslimitedio arall mereategally, reatlingopiely @zsqlssmglly For oral
b
acminRHABR00L 20 12 LD KERLLAN. T BBEIbRYSE P, semi
liquid a€ kalidcforra@hdtrecofofmulatedtin @ manAgr suxhisle lfdilﬁaaﬁl@ Réuea1bf adisinRGation.
appropriate additives, and devel opi ng specific

[0018Yo| ynePoliytens of S@mﬁaagn% vssddor moanspl, D¥EdgEnal onubgutaneous, or

toplcapﬁfﬂi’ 85‘(&({5{5%?%&?%@ f?ﬁe {%?] LNY‘% éo'ﬁgﬂo%gﬁtgng stéﬂfetdtl%er{tay&ﬁ as

water foXnjectiody; sdlive soRyiohefiedaniapeldethiiehe glyabl, glycerine, propylene
adm ni stration, a pharmaceutically acceptable non

glycol; gimehyd @ﬁ%w%%ﬁth% erﬁhfmseﬁownt Ratimjcretireenisi wish af benzyl
alcoho@QXd ﬂ{et}{)h g#&?ﬁg‘gé&f Cd%ﬂ 8%’% ggégwlg g&ﬁ anﬁ lé&f]ul%sblslﬁﬁ{e

chelatmgagelhs, snalgnsasthwlﬁnahzﬁﬁfnate&aadeab acid(EDd W);Jlbwfﬁeﬂ“:s such as acetates
vati ves, dlun1 rosscar nel | ose, .gl ucose, sucro
c1trate§rﬁ@4] é

@@SBWE%@B ASges for thediushmens ¢ équuclsa% spdium chioride or
I n
cexrobE PPN P B p LA S 0 SRS AREI AR sl
or mulsupbhdoas viaiumadeodf dlass] plesilctom othelrrplhi&fmﬂeSmaﬁedal

croe sul at ed [ syst .. and. . .
joots ] odogiHaHBNSS it 85%% QIngRE glsugﬁfmt gQlubility, methods
for soliBiifzAERBmBLAK R be e lsulf RiefoRs a)‘%‘]iri\’)%mf Hds@B skill in this
pol yglycolic aci pol yort hoesters yl'actic ac
art, and it ladeh butsare noirhidetstof wingpcespbeats smh af dhimh;dsulfomde (DMSO0),

. CO tio wn to those skilled in the
using SRR 5n 1 Shigs 0 EBE B0 dPH R e ey bonate
[0018i] 001%%9@%’1@9% oY %dlﬂ&{ StheBbm 6lfhd@s§rtth@'r5§ultm mlxture may be a
nbodi nent s out 0.1 85% or about 75-95% F

solutlcmh suspensiors em&qwuwdbe bke pli}aer fmmaﬂtlnmsulyngmaptmpmds upon a
deri.vative re |ers hat

numb S 4R o i PAEE R GE of o B fioe it g 1l of the

compdu@ i MeYselec@U GRrRS of VéMEclE ETRASRe VL BUhRhirAsh 9 6ufficient for
coatings. [00187] The conpositions may include other
active conmpounds to obtain desired
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conbi nations of properties. The conpounds provided
herein, or pharnmaceutically acceptable derivatives

wa b@sesd37as descri bed herein, may al so be PCT/US2007/020427
advant ageously adm nistered for therapeutic or

ameh@ﬁﬁﬁ@hﬂe%?hﬂp@ommﬁé @8eds0Afdi8ér oMicbRdifoRtrb&Ed and may be
har macol ogi cal agent known in the general art to be

emplrt?ﬁ“)&dﬁ@@“hnﬂdtreatl ng one or nore of the diseases or

di ca err.ed her. u
00183 8 ThE RPNl (ThERTGRs b ASVEHE AP Bt n 3] ppmans
and adlhﬁlstlﬁdlntt@losa{gelfbrﬁﬂs? Budh R ltatsésapsmRel, 9ﬂl@dpdil/<&‘?s'i?gﬁa§1ule|st sterile
is to be understood that such conbination t her apy

parenigih selutionsey susgension® and s selubensiarsusnsagons, endal waiet
et 915, 8RR S ATREL & b BT bty pprnt

derivagives theeof. SThdpiarmbecutielly thkﬁpwhdan%b&tﬁ'e&:blm pd0Adsang derivatives
|isted, for exanple, in_ the arnocopi a (USP) SP

thereof gse fopmyelatedyoprl pdministered dn unit dossee ymstor aulénlagesge fms. Unit
dose fﬁﬂ'ﬁg Qé Lﬁe?'ﬂex%ﬁ"} e‘fe? t6 Eg{fcda'llg'?iﬁscre%e Qﬁx%ds%gélgelk: lgélrgx{u’ma%%d afftimal

ubricant I n pharnm
subjeqhardpckadeddadividualty epis &khben &nﬂwmhs EaclExaitdb&y dontains a

| act ose-free sage forns, contain an active
predeﬁemjméé Aatity @Fé‘&rwapqllyrﬁétw% Fompeyd sufficient to produce the

s AR S BB 9, TG R i Wi o

diluenenEramples eflurdt dosa b iaciadphrapuias ad Syemlges‘lalidﬁﬁdillvtdu@mﬁ

packaije Wbl Gapre @rﬁto osh doraut e o AdBHIM e n(Tacgions emgultipls

theredfS AYhffipYe &%QF ';futtahS/ AR GEH cﬁ)@{ggeairofrﬁ ﬁfctkgged ina
at1 ng ordefr to

means of simu ong-term storage |
singledehtainer nebeitmiattered Bisegegstad hnadoshfetth- Examples of iltiple dose

o e
multlpj-ic.‘éj dode%orm V&4 El%ltﬂﬁ?ﬁ it dosBYwhidl; arell%ﬁ %e%' tedi }a@l@

fect, water a eat accelerate orrpo
[00184;]orre Sostpmadrdsleas&'lp@arambes ednfabst beofrepuedr Suitable examples of

| ation can he of great significance sjnce
sustaip ElogPCPERUR PO OF £ BB e AT SR ol biiraghobic
polym‘él%r donthintRg er%%oﬁnd PMe‘d%rem Rk Ql'af}g;]es §rte% Sform of shaped

shi pmrent and use of fornulations. [00190 Anhy rous
articlesheag et o ou¢rocapsples Examplss ah shstknmlgleldasﬂ mBtroes inkkde

polyey ¥ SR grae iR Aa. PR oA Rt e aiebcr o or
poly(\llI‘i’ylfl/alleé'l'iﬂlﬁI bd’lyﬁ@t"@@st éd%BFymeP 0af D%ﬁﬁ%ic%td SRMRRALL- gﬁﬁ‘a?nate non-

dosage forns that conprise |actose and at
degractabée %th}llﬁmevmmgacatate degtatiatile botip a¢1é@yc@llp lamdwopolgmers such as

oo AR BE QT B PR PR, g i
copol¥Hér dnd ledﬁi&l&tfeaé‘cﬁéfé'&n%d p%@ﬁba(g) B gdﬁ‘ﬁ%ﬁ&n@ﬁ&ﬂag@nlegpolymers

expect ed y rous ar maceut 1 cal
such %@Hﬂdﬁlﬁt\ﬂ@ﬂ agﬁ@@laud thastig raeqdaglmlramdldsqnebledelsmfof mdienules for

over 1987000 YRR HRABE rleds® aFeiR} BiraRSin PRoRttionge frnpei ng

encap$tRdted t@hgodfmmatncin REENRItfoLX Rﬁ’n?lﬂn@é mywaabedenauﬁ@mt dhkegate
they can be included in suitable formuary kits.

asa re&laa%m@sw te gloisiweat phcGodgiwidng ina lasseof tielpgispleactivity and
possiblcljéo gﬂeaﬁqg Qhelr Qﬁfcgﬁg ﬁ%&r}éﬂ ?t?ziﬂaﬁgﬁ éa?x' Sdevi% ci?or gﬁa@il z%ﬂg?rb

St &t pa
depend:iagk)a.the mechamsm of actlon mvolved For example, if the aggregation mechanism

is discovered to be intermolecular S--S bond formation through thio-disulfide interchange,
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4.1.1 Oral Dosage Forns [00192] Oral pharnmaceutica
dosage forns are either solid, gel or liquid. The
w@olosai3e3dpsage forns are tablets, capsul es, greCmUER)7/020427
and bul k powders. Types of oral tablets include
stabiliERIGA RS 8Iachedveddb ntodi @%ﬁﬁymﬂrets@béﬂy%pm G a@ﬁlc
enteric coated, sugar coated | m coated psul es
SolutlmyC%@Ongdn@lﬁtuwmmml mrigrﬁp@mmeeaﬁdltms |aad geweiopiog specific
Qwder s provi ded in non effervescent or

n
polym%?\g{}{/xe%o R?%Fm with the conmbi nati on of other

[00185]ngr edDekdge foﬁmboh@oh"ﬁ@ﬁﬁc&ffélhﬂng dctive inBRdRME in the range of
In certai n enbodi nents e formul ati ons are

0. 005‘%»69 IQO%GS%@efb@me mgde up from rangevicesrtisr maxthegreparephdior oral
admin sﬁgt grg % pl‘Bl’rlﬂ£C%UEl§a l@fsa# eﬁﬁablé Lo Qﬁ(gcrceogxpomtlgm is formeé‘ By the

ai’n ‘any oW Nng

incorpogitipawidsy of tha n&hﬁallyaém;ﬁla?w &Xciplerh, @d@l{ as, for@khHpRt | a
di sintegrating agent ubricant; a glidant; a
pharmgqgical aradss o Enniteln Clse, stredy m@@n@ﬁg@mstearam, tvbum cellulose
derlvaé%%g/(seé)agf@tflzcg é%%%ﬁ@s%o%{uggst% ﬁcrost 01%%?}%} ugfs( %r@ona?e or sodlum A
sacchdrrnag}lwhnbﬂnposxﬁbnSQﬁsladéwluﬁdmﬁsusﬁaﬁﬁina tableis| @@sules, powders and
gel atin solution, sucrose and starch paste. Lubricants
sustau?qqlcrpkﬁa@ fogmulatiansapuch aspkif et limitedio, Haplants and migrpencapsulated
C 0

dehvel‘e}y %@féﬁg @pg aeagte'é Plé)gérlngat% kﬁl?ﬂ{g Fl!l(ﬁll Js%gﬁ%geﬁl éthylene

vinyl arcamm bolyaﬁlﬂbdirdlleﬁ,qiotygﬂly’ﬁoﬁb @&ﬁh@ilﬁoﬂho@ktéﬁ@pﬁl?labﬁ&bcﬂ&i énd others.
ut. are not limted to, colloidal silicon dioxid

Meth%ﬁ Sorrerpratianey these ApRpositiens air kegws tocthpseeskillpden éfb?oﬁrh nfhe
conterﬁ@gfaea gb&kt@gﬁgﬂ%& n%dg;nllﬁ talé@&t%' qdnle/f ?6(}"/‘21 al tg\gég 1Hg1%‘&i?e¥1? hn 8erta1n
embod:mebtsxghmt 018584 dbrudboae75-a8%.0r i Nng agents i ncI ude f or

é arrpl any of the approved certified water sol uble
[0018¢]p and ke agjive compRungds<s ph W@@fwllaﬁepew@bherdqrwg@wmw be

prepargg)v@trﬁdcaglé?%/ ﬁ%t 51‘6?@%?&1@%‘3 Bu@d G%Ydj?ﬁ'flﬁlatléy\ﬁ'g&%ﬂé B4y,

agents I nc e sucrose, acto
such aatitriefrelens foamelatiens orgoagest s such as saccharin, and
ny nunper of spray drled flavors. Fl avorlngqagents

10018710 g R cmapositions Fasiiacluss ptherasive FPBRYIdS A ebtatmdesised
comblflét s ®f ng?)eﬁiéQt TeL b&mp&ﬁﬂgﬁr&ﬁdeﬁq{@éﬂf W%P%nﬁat%glgﬁ)c{aEQ YE&ptable

eas sensation, suc but  not
derlvapeqzsphcmvﬁas @ﬂdlbﬁdt}i&;dln sedyi alsd be &lvaiépedusty aigenistered for

i nclude pr | ene col ste rat sor |ta .
therapfyt i FecAT Ao GURPPETIGEY g OBk pgologgal agent known in
the geﬁ’é?bb/a‘?i(ﬁbedemflv‘ﬁﬂﬁ ih didlg Glehe &norgﬁﬂﬂe%s‘ég@s o %gicgﬁéec{ﬁlqgicons

fatty acids, fats, waxes, shel ammoni at e
referredrtd hcellrlall:vbm; suctvest satipe bydrhkalsatnedmtdal diseasssainicluging, but not

e B R eoey SR
comblﬁﬁldnl'{h%ﬁ @&%hﬁlt@s PhtRal Abset o&%@%ﬁgpogtlo% ald methods of

adm ni stratlon I's desired, the conpound coul
treatmpmtmrp‘dégki hereim. conposition that pr otects it from t he

nvironnment of e st exanple,. th
001881 oSG ek B oP oL P AR PR ReBIAT, RGBT gt are wel
knowr! fahe Aftbid afeNftdd] forieRirBple] fnfthé 0.9, %aﬁﬁ&%musw ‘SP (XXI)/NF
rel eases the active corrpound in the intestine.

(XVD¢ Jmamr;rql; l@ﬁosmiregc@npmlcfr@ conih i anchctiveingosdidnt.ce bloﬁer/ﬁller and
a lubr&%1 tin gﬁarg'm: ?ll)? corﬁ#eﬂ%ﬁe a l'cli:\pp g.rrp%cre%g cf‘a(:f@' aaﬁc%pg?qﬂ][eggrﬁou

Exemplagi lhdtose-free dlmhger fodins contain an active ingredient, microcrystalline cellulose,

pre-gelatinized starch and magnesium stearate.
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of the above type, a liquid carrier such as a fatty
oil. In addition, dosage unit fornms can contain
WO 2008088370t her materials which nodify the physPCHUSI00T/000427
of the dosage unit, for exanple, coatings of sugar
[00189nd Ot Rgithe? RhdrhSassdiené nhyliRcusHRARPAERGTcT B6mPdsiforR@nd dosage
adm ni stered as a conponent of an elixir, suspension,
forms ggntaipingmeanpound prevddes hes¢inwf apexgmnnle the addetian ofavatgx (e.g., 5%)
S AVA Y A 0, tion to e act. v .
s wid Y lBeRin SB0b Rl Bheah R e S SRl Fopecorp sfoppec i
order o' RE2mviat dhiesteridhii@Ssuahds stk fOli fie v Sheatabiliity Bf GérenuldtRd 8¥dr time.
The active materials can also be mxed with other

See, e.go Ipnpel -feareiensansDwe Sabity: FieinlesphiPractine 2deEls Mprcel Dekker,
NY, NAEHO08: 2740 D TRIEL S g PABOLBIPRE gh G 5Bl some

“sucl ant&cl CKers,
compoUinds.aChisy thel offgtesti vedtér drSa forMQRKon Bsh B¢ of grdat\M@nificance since

. 2008/ 036379 PCT/ US2007/ 020427 ggharnaceutlcal %% _
moistyge aedfprraidify are cammenly gapawered dyigapamidactyer kandling,
| : ' , . apout 98% by wei ght of
packegh @ ra b S P R AR o URIRIAE Lied. [ 00198
[0019@har magahydroad phardecmfitslkbmpositiohseand dossdelfdatls dfithe invention
tablets are hinders, lubricants, _diluents, )
can begirepaieuiing Ay dEyERr oW BUISHE Sgntatneng iggrericatsomndrgw moisture or
" | e .
low @RI, SondiR6n Prbrie RGN somp B o SO nd P Hoyorie
lactoss irahadénsacheacting irdradiait Yeat 0ompeieSiargrivgiroe sécondldre amine are
%reut ral or alkaline intestines. Sugar coated tablets
preferaply aplyrdspusdt supstantipleoatact withmainuigiangdier Bpmiditydwriag of
. [ S | tances are appli ed.
mamﬂﬁ??ﬁ?%&%?%%&ﬁ%g%ygféggkggggﬁgﬁggsed tabl ets which have
[0019Heen cAataehydwbbdplarmpadepntiedl compositien sisomild bopeparedtndigtored such

. Multiple conpressed tablets are conpressed tablets
that it UpcigyS REVES SRAMBIRED. AGFRHEELH BRI EOMROPioNT e prderably

ol I ' I :
sk LETBE A3 ASCBBI BEBRESRS B 9l b e
in suitatido Venddagdésf Bramplesbhsuitablegackugingsinelatie bungreage hitnsted to,

are used.in coppressed tablets, sugar . cqoated, nmuljtiple,.
hermeeaaﬁiyr%g@e oL Bl B HESC LB (BRI fa'gst%rrmcks and strip
packs.Sweetening agents are especially useful in the
formati on of chewable tablets and | ozenges. [00199]
Li quid oral dosage forns include agqueous sol utions,
emul si édd, QuwabBosigeFormssol uti ons and/ or suspensi ons
reconstituted fromnon effervescent granul es and
[00192ff f er vOsad pharmasewtpalt dbsagan forms amnaithiet sdlield gélropiquid. The solid
effervescent granul es. Aqueous sol utiong include, for,
dosage_egeéwa@é‘a (EBetsy %&sﬁ&rm%p@ PRYVESHS: _imesaftor?ﬁrta%?tﬁ include
compre&sedadh@lvabie loARE& andRatbts whi GOR¥Pbe Bhibrtd Ecatd, Sudak 8&dted or film
sweet ened, hydr oal coholic preparations.
coatedEr(éapnwlcemay balhbsd orzof egptatiblcapsuitasy whils graselds amd pdwders may be
provid L O g VP SR ST ipredins
knowrC@thédetkleRlif BRIt i ve. An enulsion is a two phase

systemin which one liquid is dispersed in the form of
[0019%al | i esainesmbadimenthiche formmbtinas ateisglid dosage forms, such as

Phar utd call,y. acgeptable carriers.used in enulsion
capsulgsf ar t%@%%a;ltﬂlggﬁbsl&sﬂ ng% ica%s,uﬁeghta?c&eii Wcﬁt&e zlgg ﬁ%cgﬁ%n any OF the
followiigEingreddntsy 65 conBpRNEN 5T HEifniMB RatliRak BRIRIGH bl diRkhtY a disintegrating

accept abl e  suspendi ng agents and preservatives.

agent; pHubriggst dtalidant g swedtepnabgantand st flaversg agand i n non
ef fervescent granules, to be reconstituted into a
liquid oral dosage form include diluents,
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sweet eners and wetting agents. Pharmaceutically
accept abl e substances used in effervescent granules,
wo eoob@3aeronstituted into a liquid oral dosagePdDU§007/020427
i nclude organic acids and a source of carbon dioxide.
[00194J0! or i Bgarapids bf Biviérs ﬂﬁ:llﬁ&&ﬂﬁcﬁ)c@%&llm&ﬁ@éllhms@ unPiragaignth,
above dosage fornms. {600201 Sol vent s i ncl ude
glucosgwyb@pnmca@@mweal@ge ge ﬁp|solan@@r$gcrosm@1ds%yarglppa$<ahqzhr@gnts

mcludg talc pﬁ"tﬁglf ; agrfesxgenozrgfé%yug;gatga%%glfyc%?oo 2%{1 ét%g%%acxd Diluents

mcludaJ R)@ B}QimplEXIacEfbé@Sudiésenﬁélrcﬁmﬂﬁssaltl fhdhisifol dhd HicaRhim Phosphate.
emul sions include mneral oil and cottonseed oil.

Glidarty m%md@sblafareemlgmfeﬂ. tﬁgcoélg&@i giliponcdigwide g Disintegrating agents

mcludg%?o/“gb%gagfﬁsggg@gb'p 50 tssgz[r} colﬁ' \S/l\gléxﬁcoagcié,%%gigszcgrch, potato

starchPgdnyanite einbihly R Euldey, kag&ramd mﬂym%?lcefﬁhlﬁw T 1BGn@GEMtsS
i ncl ude sodi um car boxynet hyl cel | ul ose ectin,

include, fog gxamlp, anv&égl%ﬁﬁmﬁa/ed@amf@d viatarsehuble FID and Gedyes, mixtures
thereof; aa%ﬁ%iaierqg%rhaﬁgg FB4nd yc%s}rﬁfe%tsggbgﬂ cfcgrfﬁhﬁl1+anf%’d%jtg t g\ﬁveetenmg

agentsagelntis swwuese, astosammrtolrand\ébﬂifﬁmﬂgsv@gening dgBtk walsh as saccharin,
propyl en gI ycol nponostearate, sorbitan nonool eate,
and any; rayiher @hedray Jued Hanows Fdav%m agents el ydepstl flasiges extracted
C
rom 4 Sy n SEARLE RS o DERIRS MO s
sensatBmgsuch as bt aobliméate teepeppeatihtandantthpinatieylateo Ithm\gagents
agents in Iuﬂe any of the approved certified wate

includg propsase ey Bopoggasate, P Anmenolsate, Hestydane gtm&momﬁ@urate
I u lo i t

o pERSTIBATEINIS £ OGS A T hd S

ammopiacdishel la andl ceHslasd adess¢ phthaaeat Frbm cobﬁhﬁg’&ﬁﬁdlud?@r a

sol i 0 e form the so t|on or suspension, in fo
hydm@sééwg?eglugrsgpvﬁmcar areiaylecliujesgenolystaylen glyggl 4000 and
[ is encapsulated in a gelatin capsule.
CCHUI&SE %ty&g’mt}%ﬁ%s and the preparation and encapsul ati on
[00195]her eoff, orairadnnistitases degired), Be cOlapeuntd ddosd belpidRied dba
409, 239; and 4,410, 54 Far a |iquid dosage form
CompctSH@nsthrP@ﬁts iifrgm ]hﬁr Fidi R4 FRnment Phihg smaygt R9Y @xsanple, the
compdHit¥nQan b@ffé(mlﬂﬂ e dﬁx?&mté’l‘g{ Safin %Hfai izl édths Hé‘ﬁ)‘ﬂégrfty irthe Stomach
phar maceut i cal y accepta urd carrier, e.
and relvasesrthe acmvbeoemsurh@mrthasmesede f Bhe ccadpnsmcmtmagt alsmbe formulated

002031 Alternativel UI d gr sem solid oral
in conbination witharaniagid B%o%? ?fijen di ssol vi ng or

[00196}i SPer Vg tﬁé‘&’os@ﬁé hM?fo‘iﬁ’ﬂP Q ‘éﬁ‘ﬁ’sufk" 1t§:§h Eoﬁtﬁlnvﬁl%ﬁﬁMneco material
oils, glycols, triglycerides, propylene giycol esters

of the ebo\@ typp radmyai@aerlcraaublm asd ﬁiﬁyamkd lomtiditios,utplsageamit ferrss can

.enca ese,.so ons . ar s si ons
contif Yo 0L PR AP RS i e BEeL Fore Hape fessggint Tor
exampll &) cOkkiftlsioP BSgdr AR Hﬂ’l@r erﬁé‘x‘ic @éeﬁtsn Othe cbmpbﬁﬁjdstc‘ﬁn aIsB%e
containing a conpound provided herein, a dialKkylated
adminipggied aor cqupaneat qxt}qnetheurgsqsp@iswn, axmp,cwatfgr spuimkleyehewing gum or
ted to th
the likg Y R Ry <R PSR v S oMb riyerost fed Sectening
agent mi efaliypresevaives dyes éﬁpco%rﬂﬁétsfanb flatdrgr . pol yet hyl ene
ycol - 750- di met hyl ether wherein 350, 550 and 750
[0019?1ef er Tbhe adiveamgiereals eant adsoaleamingd with @ber agtivevmatgnialsofhich do

L A R e .

antacid)Hpl Hbel@rs, and diuretics. The active ingredient is a compound or
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hydr oxyani sol e (BHA), propyl gallate, vitamn E,
hydr oqui none, hydroxycoumarins, ethanol am ne,

wo e@soOi3mg cephal in, ascorbic acid, malic aci dPCT/US2007/020427
sorbitol, phosphoric acid, thiodipropionic acid and

pharrﬂa&@ti%ﬁlﬂﬁﬁ&epﬁﬁﬁ: déh%ﬁ\%qgé&mt&%rlbeg@l@% & JABF concentrations,
formul ati ons include, but are not limted to, aqueous

up to ahosbABYei by weiBhitafdhmsactiva ingretliens raaydheineadedit i cal |y

00198 S22 88 R AL S P Rl b

dlluerﬁﬁhlsﬁnég‘rahe%agwtso&ﬂo@ﬁ g aEn, hWB’rﬁ?g)‘J etk CdhdSwetting agents Enteric
i ncl udin ut not limted to, pyI ene gl ycol and

coatedctaplgtse becay@e@féhg enta¢ g@pémgbqgﬁls g agftsmn ofzszpnmh acnd and dissolve or

dlsmtéqug/ |§) t?h%%?Btr; g%r{rtgglﬁéss rSugﬁ{jce%eéidrgﬁlgﬁ e éosmpressed tablets

to whih diﬂféréhﬁhwbes olf ;ﬂiahﬁhceuﬁ@zﬂly&icce;{t&ﬁ@ OfbktanBesadré applied. Film coated
enbodi nents, tablets and capsul es formul ati ons may be

tabletwatcempwssqdﬁéb\lﬁts which haysdeen ceigd with a pohenesior other Buitable

conin AR 4L S ALED RSB o

comprebdidn aydlicoﬁt\/lﬁ’lﬁg 8 aphaembeutiCalyl accelitgse butstmce0mtVibgsly
such as phenyl salicylate, waxes and cellul ose acetate
mentigfedh &jokeréng agemtsmayrglabasicd én thegbaye dsagafmimendilaypongand

sweet%rﬁrggggeg’xésf e}qé ggédgh%lk ?ge@%c{a'ot%lgleét De c&?&bﬁ@t Pr}essed and

chewatht tablRtss Elalvaxﬁﬂlgarfd sWd&tdn&\g&fg@ﬂ@aye ¢s§e@lhl$}0u§‘eﬁﬂt1ﬁ‘ fﬂé' fotrBtion of
ein. Injectables can be prepared in conventional

Chewe\‘b@r‘ﬁhletsén@ﬁ%ﬁfené%s l'iquid solutions or suspensions,
lid f .
0019 9 LRGBS S6c13B ALASED S BATRRNELSR, Bpgensions,

solutlmscalnploe Bilspemlals reconsttusednrem nopkffervesiehi granuldexdd effe@vescent
ycerol ar ei{panol In addition, if desired, the
preparaﬂsw&ewtlt% o A EieEseh grapyl eseAaaqﬁuﬁ.sslvepwnﬁlyge for
il j.ary
cxaml RO TE MBI RS DA AR
[00200juf f er Efigirngrentcar, swet@héd, |hyéxroalcohmidﬂwe1barﬁtwren ﬂ?amr&rcSutlcally
d ot her suych ﬁgents such as for exanple, sodium

accep‘a@'étcafr@rs usegrbFURIFS IBpINEE Sefverty, errlpseqrﬁ&ﬂmeatfﬁtﬁé AgHeOH$ o
solutiGRGf %%ﬁ%eg'dﬁffteﬁérﬂgle sm%%@%%oﬂ(alﬁa fﬁte‘s @mﬁfsmn isa
hat a cons ant Ie

sustaln rel eas syst em suc

two plofse dyssag én whicheine diguidds disperatdim the foriesfishait lgdothdéesethroughout
d provided herein is dIS ersed in a

co
anoth%nu&i ypﬂngpaceﬁﬁfﬁf}ﬁcce)t #ple crpeHsechip sretl highy 3p 208 aqueous
llquldQ‘eH{}Psqﬁr %‘%ehﬁ%ﬁlp%sgwaﬁ{/&ﬂs e%@ n?ﬁseﬁ@%@é@ehﬁ&%@dacceptable

pol yvi ori de ast|C|ze I Cize
SUSPeTFCbﬂlg/an}SI @ldeireﬂesfahwtsathmaccuttcaﬂﬁbcaeptabbrsubstances used in non

effervgsg}:eﬁi %@){ en é/rr gﬁg <{/¥1| engg%lﬁ %g%ggg@ﬁénglude diluents,

sweetdletd éiﬂ"k@etﬁH@Qé‘é’n%s mﬁwéﬂeﬂﬁéﬁwla%beﬁmﬁﬁystaﬁbes'tﬁg ) effervescent
carbonate copol yners, hydrophilic polyners suc

granullqy,de bg e¢os>nsﬁtu@é tintp @ liguidaeralydasegeafodmnachide oydanic amdsdmd a

our B T S R s B SR A S s cosas

ﬁnnmthat is surrounded by an outer pol yneric nenbrane,
yet hyl ene, pol ypropyl ene, ethyl ene/propyl ene

e.g., pol
1002085 po ygelwgms @zqme@weemhgnrbmgthaéco@obmwm Exampls of

preser%tp)éa ?&“r‘ cﬁ: ﬁqy%e?lﬁgétgﬂlggar%cﬁgr88¥18%rg§eq]%B I ‘i:co n@l 50 Wgtbgazoate and

alcohddo IE)(@rfnbbéb efNfon ffleyid Mytlidhtaized én etdilgiohs Mcfiided8ineral oil and

copol 1yrrers wi th vinyl acetate, vinylidene
cottonseed oil. Examples of emulsifying agents include gelatin, acacia, tragacanth, bentonite,
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chl oride, ethylene and propyl ene, iononer polyethylene
terepht hal ate, butyl rubber epichlorohydrin rubbers,
werdoghaased vi nyl al cohol copol yner, ethyl ene/ vi Pg1/US2007/020427

acetate/vinyl alcohol terpolyner, and

and sugfadiahsratly hydlponsetiydenelso MR imoiBbleateh Suspendin E%@Eﬁtbir@lude
in body fluids. The conpound diffuses throug

sodiurg gpeoxyarptriselleloses Restim dagacanthy ¥P%1§bal?daft°@°1@o Rilugnts ingjude

lactos@gﬁcﬁsucgér}gn g\{egﬁﬂﬁg%ggrglg Ilﬁg}ncfg s:ﬁ%r%gér@g}ﬁgg g )gc%b% R gmfnmal

sweet&ﬁﬁ@é@&f&%ﬁ@h BEFackiizz (0 WeRidg Agentsl RpRidd pidpyléhetdhfol monostearate,
speci fic nature thereof, as well as the activity of

Sorblt‘!‘h@oﬁ‘éﬁ’r%‘%»r%etbﬂlmt glacolraenplausate ﬁh@p@lu%ﬁéhyleqed@mmther
OraFEf 8RR A okl FOURGR UG nd 8L 4

bicarbadite ahd seditim@atbonite  Catding@igentt diclyRIaaR of t}®| approved certlﬁed
nlstratlon include sterile _solutions ready

water ﬁw}q@etﬂbw Stdyes. pad apytusss thaseef- Slayaree gger%wﬁluég natural flavors
extrac %% k)la%?sdsucfl) Mgr %d sgl’?tﬂg% Elg?ﬁgnf%%qﬁb \Wl&ppr%duce a

I'vent” just prior I NC ypode
pka&mahMEBsmmnemerlle suspen5|ons ready for injection,

ter|I dry Jnsoluble roducts ready to be conbined
100205& th a re«'rﬁqhdedqsw OFP; 'brs selytipms @r syspensiosy in fer example propylene
I S: r
carb o ol B S P O TRl S e PSRRI Such
solutiesj grakthe ptm)araltlen and adapsidatjpmytherebf) giecdisclssat imy. S)rPatent Nos

4,328 ggﬂt@? i{? ﬁé?ﬁi&ﬁ%@ gnﬁaé{;}? %l?%a%g qféw‘"&geé%@?@%n ggefor
examlg?’)}glgl%gg'%gwrlﬁﬁgtgyr es tHereo %&f%égggqffg L%I cal ly

pharmacaiptlfbheeptableiliguil caseet, ¢.p., mteeﬂb@eahsi@rmmnmﬁl fons

d . incl.ude aqueous vehicles, nonaqueous vehi cl es,
adminigtaliogR.cr obj al agents, isotonic agents, buffers,

00203t | OXAGRBvell Afdtid 81%RTRETA 653 forhHRRRRAL

[ glsper3|ng ag%ktgﬁhenu$§PPy$%8§%gent§£B %g%ﬁgg?N:Fﬁgby
dissolving ohdisp¢rsing taaative camdomtctmrrsakb lnavmmblﬁ ditsaglyyols, triglycerides,

ccept abl e subst anc 0021 of . aque :
propy{5af EBpResierR (e krePiep "6 dad PREEREn SATIoR AgGFacapsulating
these Jdl‘lhtﬁﬁ)% loPBuspkS9éAnh ‘Ean@edifts[)f?%@la i g%le"éﬁellg Gttt ﬁseﬂﬁt er

I nj ection, Dextrose and Lactated R ngers [Injection.
formUMtJnaSqmblds, paagmat lialited ¢hitbdsesontnuiingle cémpachdgirbeded herein, a

o TSR SRR b i CEoo
dlmetm@hﬁfﬂaﬁétcﬁél'yﬁqeofn%ﬁ}l‘m&'t&ffa%ﬂ}hﬁe ﬁg%ﬁﬁfﬁgn'é%gjc%ﬂ%@'dﬁﬁetﬁﬁ ether,

ded to parenter preparatlo pacae i n nul
polyethplsee glynolai Sfedimethyh ethiar, ipntylethyéenp lgbn‘ol -35@dineted @ther Wherem

. ARG PSSP PR
glycol DA eks?hha+8aftid:Q84HE s@&ﬁas%‘ﬂﬂ%@ N fqu?) butylated

| sotonic agents include sodi um chlori de and dextrosé.
hydrop(aniseles BH), mebzﬂibmwatt@mma&dlyqumme Ivdroxyoeraariss,

hncl odlu i sul f sthetjcs incl.ude
ethandlHid e R AP Hieo S it iio G SarbobirEpPbrngee
thlodllﬁgﬁi@hﬁ: deCanddies sags, und danideayamamdy | cel | uose,

hydr oxypr opyl nethylcellulose and
[00204)5| yvi éwep;ﬁqrmlat@@ﬁenchmubxg|afequiglnag€érwsaquﬁ@;smhohc solutions

1ncludl:r)1%| %@?‘hg&g‘tlgﬁ %szgﬁg{glé )rzceﬁag)n ééxlléonhc F%%ﬁ'irk%?g\egf&mulatlons are any

pharmE’ctEamnm}ewcemaﬂ)le eandririssibRl sobvehitavihg obk by moad Bdrekyl groups,
eth ene gl ycol and pr opyl ene glycol for water

mclud%gs WO I%WF‘ 9. @soRyenesdyfiol Ardhstarpti dectalsinsludan byt re not

acid, citric
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acid or lactic acid for pH adjustnment. [002111 The
concentration of the pharnmaceutically active conpound
WO 20086136332 ed so that an injection provides anPCT/US2007/020427
effective anmount to produce the desired
limite® bR ANESAraldyDpdce RS b werldleyl atdbfy IR s L30ddeRyde diethyl
PCT/ US2007/ 020427 exact dose depends on the age,
acetalyej ght and condition of the patient or aninmal as is
nown {n h rt.. [ 21 .The unit dgose parentera
mm%‘r epar gnt ?l%%lnég%cﬁ@eﬁtgt%%éc?np i a%sHPegI{%ﬁ@?no s\??aéllq’eocroa d as known
by thoS¢ 61 dki indht Artdn BEREtEmodify oPSRRM afsiditsorf SIthPadtRR iggradient.
adm ni stration nust be sterile, as is known and .
Thus, frgxempleg they mayebeopted Motiva gnventianst engericadly digestible coating,
[ or. .l At.r I 1.0f usi of a sterile
such agghée@ﬁ%ﬂggﬁtﬁt ?Vg%& aggﬁ% g@ﬂ%eﬁggc e%lge %h?tlaﬁ%g' conpound is an
ef fective node of adm nistration. Another enbodi nent
I's a s44r2 | knjecpibRySsolitionslandedtuliof§) or suspensi on
containing an active material 1njected as necessary
[00206]0 pr OHM@ﬁtetdﬂadﬂﬁﬁitfaﬁdn,?bﬂéﬁﬂ ehaattedrededyf ififektion, R4 1
I nj ectabl es are designed for |ocal and systemc .
subcutgapauslys trtegmusenlarfy i wiryspously ihalpaprnienplater peesitt. elmjdciables can

e R R AL PGS B il B
suitabRUehsAstidsrsubfeasioh ¥ WGid @kiot REinRetion, ®r a9BMAMIMs. SGitable

. the treated tissue(s). The active ingredient may be
excipignfprpigi far exaplgs Watsh saling depdyospeglyioreldsgthapek dn additiandf

. of i ni st. [ rval.s of
s IR R TR g NS EEAALA ffor amouns
of nondtuxigtaugitianf substantesBnth asswettihgl OEEhaBifPihg béntd, ipbBbiffering agents,
..being treated and may be determ ned enpirically using
stabiliggre, sa1ubdey epkanserst @‘@étéeféﬂ%%e@ﬁ PUBAIS 4@ e¥amblep fdipm acetate,
sorbitafl MQn@%uraftentri‘/e'tﬁa'}Blghgéé oldat @n(il E}gclé)cﬁex{rﬁlsb(fmg%?a%oﬁ %?%1 slow
concentrations and dosage val ues nmay al so‘vary w
releas¢ tiesuagedfrelesse siystehny sudtiahattarceastat.level of dosage Ramditifairearis also
under st ood th%iy for any partjcul ar subject,  specific
Comera@g‘&a eredyi REFY: s1rompaunbpigy]dgd hergimis shispersae ine sl iddinngy
. t .
e, 18 M A RS 1 DB SO RIS
polyviagichlorige rastioized hylohepladtiwized Ipatyiettydeneenephtuddte, tacuiral rubber,

..concentration ranges set. forth herein are exenplary
POIY‘SBWF%QHB"WBWIW& Belbaiees: palgpﬁhaf[epe,tqﬁwg%weylaf&etate
L - th
cono PSR IS, EUSATRA ISR 8L LR SARRISLpDSmer,
hydrophuli¢ pdllymefsounh es hydhygelbef asears vBddryledandangthantyléeadcd, rootlegen,

| ybl e activ roduct or to pr C rodrug. The )
oross-fiieth o T el and Pings ke et to R vArodie T e, that i
Alled ' ' I ppe
surroufled APl er BAPMUR BB S PO CLTRIE Fbpropyiens. |
cthylendipropgleae tepblymensj @hyleme/etbjli achydate Thpolymefseethylese/vinylacetate

copol RS SOl ek e e St L A el
polyetBEERE, BoRRthyldhidrid, kmRRAIdrided @?H’@Fsrﬁit}{ ORALL Lt vinylidene
interest herein are also | yop?n I zed powders, whi cﬁ’
chloridga athylene @nd peopytene.gdndroer podihtiiyiensttemphtbalates bsty] mibbens,
et BE BBk R AR ) Lot B R ey

alcohol terpolymer, and ethylene/vinyloxyethanol copolymer, that is insoluble in body fluids.

The compound diffuses through the outer polymeric membrane in a release rate controlling

step. The percentage of active compound contained in such parenteral compositions is highly
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-47 WD 2008/ 036379 PCT/ US2007/ 020427 [00217] The
sterile, lyophilized powder is prepared by dissolving
w@2@enpsend provi ded herein, or a pharnmaceut i BEl/U§2007/020427
accept abl e derivative thereof, in a suitable sol vent.
dependéitt oft Ghe/ati fidBMLO tHe Ao, 28 RveEDesithd fdttvit FMalf Ghe LoMRPpAMRASN the
the stability or other pharnmacol ogi ca conponent of
needs phthesuigels or reconstituted sol ution, prepared from

oo2etf'S POPSEhr PGSR o I8 oM e P Bb bt

subcut@fédiR .and Wfdrﬁt@bulalgid{ﬁﬂfstrﬁtlorw Pe&aeations EdrParen@iraldhBhistration
sui tabl e agent. The. solvent may al so contain a

includp gteriler solufignh repdy or inigction, §mlmMy@pl®& mgémqﬁmspdo@dhamehzed

powde?g, rggc{}% b2 %gﬁgﬁ%{r{)\g gl cﬁ%‘?\{ent L\%bérlorﬁg &?ﬁi éTC§%(’—Pg hypodermlc tablets,

sterlleSuhﬁﬁﬂUﬁmeadi)t oriinjectionl, stedle dey irgblublieprod@isifeb®to be combined
foll owed by |yophilization under standard conditions

with apighisge g Rrivs seuwsrandistarile emulsioas. Biersopitions ax be igher aqueous or
red formulation. Generally, the resulting solution
be apportioned into vials for |yophilization.
[002085]ach VIfaaldmmlbtlerefdQﬁﬁr@eﬂo@slyB,Isﬁ@zhtﬂ% gﬂﬁlg%encﬂudw]bhﬂidlIQ1M%alme or
to or 100-5 or multi
phOSp'@FB% h@@%reéﬁalmél’%}r@aé ﬁ@luthmfecqn%rpng nhlﬁl@amgp@@é@lubdwg agents,
such S ELEDEY) Bty #9Rhe ARRDERAL BOISpABIRYG BBR iRt Bhrert,,

[00209ff t hi Bhdrgapditicaltyeaccpptabliercaimerdused i park@teral Piepaiations include
provides a formulation for use_ in parenteral
aqueOREYRMHRISS: PARITIROUSRSRICHECRTIRIFTObiA ageEnts hwtania agntsypuffers,

antloxﬁﬁﬂ telrogalI agésat ic Ogus?&ntl‘fg %d::h? ggﬁsl rg Véai‘fé?é}glrﬂs o? ﬂé agents,

sequesﬁ&rlﬁgahl chelating a@ms M&thﬁr@haﬁmcaﬂﬁmﬂy gd@}p&ib&ssubﬁlﬁll‘ﬂcdshe
el ected c nd. Such, amunt  can e enpirically
[0021®et er nﬁﬁ%ﬂp lejohaquequsieniglesineiids SediumiGiHomdsoimestion, Ringers
Injectlgf? p[%ﬁ@hw?&x‘é@@ﬁl &tion) tgﬁl%r\@gtepﬁggc%%ﬁ.h hBGhst ?%d f A&ated Ringers
l'oca syst ent adm ni st rat e resulting
InjectionxNonaqueays peemembleticleninckids fizad bidnof wwgeiable@night, cotienseed

like and a rnula as. cre , oj nt nent
oil, cog fshame LGBl cRrERictobs GEERBe Distreloals o Bingistati
concerttdiohd hRS bPAREE D efr%gi%l %%Eérgﬁ&{s}ack ehgﬁfﬂuﬁgﬁc dose containers

sprays, supposi tort ges, pat chés or
whlchamludﬂ prenols or nresals| metsuxsals ;ttebiyd afcohol; ojliocadblutanol, methyl and

i strati.on. 0022 The c nds or

propy B R Rr S g eSle oM eR SO KT DB hiorisicdar! beagethgium
chlorlcieorl%‘tbﬁl'b gexg? Ilr%ﬁ.fo?éggi%nf H]oﬁ&gﬁng%exﬁ‘&@l 'mfe'rsoﬁcluﬁé'ﬁﬂosphate
and cMateAAnlmﬁl,daBﬂts Md@&@dm&nlﬁsﬂlfeﬁﬁ4L%ﬁB anaskhetlbs nhehlde pleaine

rosols for,.delivery of a ster seful  for
hydroghleré nsiisPaiting and. fisntrng sesnisaadide sodiyp F%rapéxmvhylcelluose
hydro @b methes3Rildse ahd b@gVQQRJy%[ldorﬁ:d "Erﬂul§1tf§1§%h Fuh@
respiratory tract can be in"the formof an
Polysngatclﬁo GhWMEIN® 80heBuskquestering or glselating agentfaf) rmetqﬂommnclude
i nsuf ti one, Qr j.n n W|t
EDTA, JihptRactyicatsp Pt nedt eldLati SRl e eyl gua
propyl@ﬂé bliyeblersr Whtek Rschtfle etiales o Wdidm hg& le'eai'iﬁl?fr@dlﬁoer acid, citric
| ess than 50 microns or |less than 10 m crons. -48

acid oplgolyy o3¢ SrpHralinsusRo07/ 020427

[00211] The concentration of the pharmaceutically active compound is adjusted so that

nonaqﬁl

an injection provides an effective amount to produce the desired pharmacological effect. The
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[ 002211 The conpounds nmay be fornul ated for |ocal or
topi cal application, such as for topical application
W 2008/08533ki N and mucous nenbranes, such as i n PCEUS007/020427
in the formof gels, creans, and |lotions and for
exact agieldepé@idsdn thO®aded) Svefhe akd ccfrﬂ[tldnrﬂfrtﬁ&pﬁieﬁf &adnirfAl as is known in
intraspinal application. Topical admnistration is
the argont enpl at ed for transdermal delivery and al so for

PR T TR i T A
syringe GToAIREtd&d. N ﬂ:lbataﬁoﬁé)fb’ﬁ Ardhiee abiidistRkid8 must be sterile, as is

phar maceut i cal y acceptable excipients can also be
knowryand praeticeddr the@p222] These sol utions, particularly

[0021%]203(3 &l!}fsﬁgqge?/g Iu(*-l)tr v%ﬁ!&%shcgr d{%ﬁﬁﬁ%ﬁgl 1nﬁ%¥0£go§&sfiqgnler]rgq\{aﬁtoﬁ%solutlon

contaiaPigrappictiaé eorfgdund.is arfleffectiveEainae of hdraihstfabn ONRBfher embodiment
routes of adm nistration [00223] O her routes of

is a stefilapaneoup gt Pibhsoletipimorsyspespion gpntainplg aneactiyp material injected as
S I dmini stration are
wses S EOSATR e RO SO ARAoE Bt Al st 2t

[0021gpar matrqetttatﬂad ard dedgreedffor Isealfaad s?'ﬂérhiﬂ adadl st atypdally a
are rectal . suppositories, capsules and tablets for
thera%y%qaélmeéfe@we&qsagq:eé dormul %t@sbwo@intam p ecoonegriratier af adeast about

0.1% Wﬂp 39 LISCQ#I ?g%) \g/t%v érorgofep %ﬁ%‘é ur% g{ag lt’}‘ glé\éf%%’méngcmé &;}npound

to the lmated pl§bale(’l§l).c @h@@ctt%hhgreménﬁrh&)r Bepﬁitﬁmtsedréd/ataﬁke V2 may be divided
edi ent Phar maceut.ical ly acceptabl e substances

into a BPWLF%%FW of dosealo b AdBIsiesrd adntapalsipddisne. di iswadpisiosd that

o L ORIl I IE S AR e AR G8 f p

be detgmlnaed empxmalﬂmwang knoiy eyt m)tm:na og lby @Rtrjpaditibn from in vivo or

éoa%) te nm xt ur of nono , i and triglycerides

in vitrg st datey Tigg faee n %ﬂﬁ@l@h%anc@ﬁsatlefls kdarags vldeshmaedlstrgry with

the agP®f H]%‘?gdlvﬁﬂglnt}esatedt Qt 153b B€ flrier Uﬁ‘élérétggd et fb&aa& g:«llmcular subject,
suppositories include spermaceti and wax. Rec

specifeulmpags regimens shordy bbedjpstedpaverdings ddeerditpytottheindividual need and

the pr%f?:rgir e i\{egigg]ggé 4 gggq:rfsgr{ ij 1§1séqgg\gtoegugegslg})ngftllgqy,%dmrﬁllmstt]rtatlon of the

formuld484< 3hd 3}?&19 bRl @é}f&aﬁéﬂ §seft %rtH Lilar a%& )c/)ﬂf}J 4N are

are nanuf act ured. us; ng t same ar maceut |
not in@o@%bbdbmetkswbspmqnamd oﬁ;hetcﬂmmsduﬁc&mtﬁthosls as for

ormul ati ons for or adm ni,stratian., 4. 1. 6 Sustai.ned
00213}, easi}“i:ﬁ?f%%‘}"@l‘ﬁ Hsbq B5BIKEd RLpirenizerreihe spdable form or may

be derWaﬂYédjt%Cer&fc@'a%&@@oﬁ%le%ﬁb@bl%ﬂﬁ&‘%ﬁ t®¥rdaadd £ ?ﬂo'd&% The form of

rel ease neans or by delivery devices that a
the resultogrmixgure dopends fupom alnnabgr afidadtbrs mclublingatht interided nide of

LSS BB il B0 e LR .
effecti¥e eSkbeh#Biontid AuicRA8 fof Jaﬁlehéra@iz l@%mg@o@?@f th@ondition and may
5,591, 767, 5,120,548, 5,073, , 39, 476,

be empirigslly dgermised39 480, 5, 733, 566 5.739. 108, 5, 891, 474,
5,922,356, -49 WD 2008/ 036379 PCT/ US2007/ 020427

5, 972, gi? g: i@"g g! 2d 993, 855, 6, 045, 830, 6,087, 324,

6, 113, 8, 363, 6, 264, 970

, 267, 61, 19..961,. 6,589, 548
[0021@ 699 égditgﬁg%grd}ﬁéreé%gﬁyoggﬁﬁe’d&o\xﬁ th cglc e réconstltuted for
adminish@asP ey sl @ebnbSerRilBiohy andedtBéranik@uresSURydRSP4IS bOFeBnstituted

can be used to provide
and formulated as solids or gels.
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sl ow or controll ed-rel ease of one or nore active
i ngredi ents using, for exanple, hydropropyl nethyl
w@eioBba3e, ot her polyner matrices, gels, perneebiUs2007/020427
menbr anes, osnotic systens, nultilayer coatings,
[00217) cr opThKé Bt’éh&ﬂyobhiﬂ’@&@ﬁ@ﬁderﬁé FricpBH B Ef5019Ingd compound
conbination thereof to provide the desired rel ease
providsd diefeim of g phargacaetiqeHy wepta@ifsderlsanw@p@oﬁom switablgisolvent.

T T e T

compdrRadof e §6¢v&@ﬁ(ﬁdecfo<ﬁ§tltu&ﬁ selutiBn tfiepared fru@ thdB6Wakre MxSipients
provi ded herein. [00227] Al controlled-rel ease

that m,@h ae #a%blu@huéalbup prs ot Himited a dgxteesenasmbigpdafiructdse, corn syrup,
xyllto cg?ﬁlrl],{gi c{%lséé%uya% th&F s%[talgl%;' g&en?“f'h F&q)d%ﬁ%)rf%aﬁ/ta?so cﬁ)gtam a

COUI’] erparts one

bufferusi&h of chratRbditRl dripotiesiuadsshary ¢rdlthe Guétebedsd &nown to those of
preparation in nmedical treatnment is characterized b

skill ”at}\ﬁaﬁﬁ ahimose eanbadimanb sbapiceutsalinty Swhseayeat Steigledilratiapy of the
solutnééfé{&?lé@lﬁd EE‘&) g{ﬂﬂ@atlbﬂ) Gnd g 2 nggrg Is %%MQF tll(i]ds a{[S] an the

art prdvidesuheaddsivad fornulatida. e}eharang,dhaﬁdsuumgyol@ﬁoﬁ gl dé uﬁportloned

duced dosage fre ng and increased patie
into Vl@@ I Darkdzatigp. &?&ht%ijaiml}(é@ﬁ@m Singe d@ﬂagaélécludmg but not limited

P P i O 2

powddre¥e bé stofed trlder ﬁgﬁ@na&’l&)rﬁiﬁmn% Meush aé debbut H€C to room
occurrence of si (e.g., adverse) effects. [00228]

tempefgiare. control | ed-rel ease formul at| ons are desi gned to

[0021§|§]2'gtr 'eak c%n)sﬁ{uﬁ 8? of ﬁns nﬁ/?{)@lﬂéed o%ou X e aag(é of glé‘cction provides a

formutaltleﬁ apraustiie pz&f:ﬁtefall adrﬁﬁﬁ’straﬂbﬂdﬁéﬂ ﬂe&’orﬁﬂﬁm@ﬂ b0t BIShYng, about 5-
el ease of other anpunts of druq(]; to maintain this

35 mgL @%&40%? 30t phlyephilizedopovsies phpddedtrics mds ¢festarilo warer another
suitabf::é)(;c'r;]as{lﬁ:‘{j ?h???écﬁg aﬁfog}l Frﬁ&t %qu%setlec{%;&aéoa%pﬁgrq%Sltlcﬁ\oagnount can

be empieicalhys detefntined.t he dosage format a rate that wll
repl ace the anmount of drug bei ng netabolized and
excreted fromthe body. Controlled-release of an
act i ve%Mﬁng&R&Mﬂlﬂﬁ&t&!& mul ated by vari ous
conditions including, but not Iimted to,
[00219]e nper AoRicd migprGs e premateéras deseriged far tmgw@al(ﬂndgwamc
[ in
admln%?rrgggﬁ ?H{re@ﬁl%lﬁgﬂgﬁg%{\gﬁ% g@&ﬁﬁlﬁx‘a , SHsp eggléﬁ € s"}l?{&n or the like and

are formilatay e coresms,i gefsy Sinﬁﬂentarbmum-br&m(ﬂbdl@lspsﬁmtsl Ibtlbﬂi!@usp@nsmns
transdernal pat ch, |i posones, or other nodes of
tincturgsy pagtes fPams, @ﬁrosq)lﬁ, 15r|}&at1@% égqa%ﬁpppq;lt%ﬁ;p bargagese dergnad patches

°ra“y(°§‘§°§f9"ﬁﬁé s ol i fopi u%‘mé‘ﬁgtpag@glsosn?lég) Zoéaudek

[0022¢)t al . Thd\coripwinds odphaiedceuBiedlybatéeritais8 Aprivdtivestheido€ may be
nbodi ment olynerlc material s can be used. In

et
formulgigslaseTasnls o Whive 2PRliggions Bichaa by énhalasiondsest e {53, Rpgent
C [ f 7 :
Nos. A58, P05 A8y 23 p S QesEIbE BLCARGH Ryipery of a seroid
useful feueatmen of mhﬂammﬁuoacdhsmes;bamhelaﬂy asthnial Blmse f((rﬁﬁikatlons for

d .e.g.., gds n, Medical %g}h tio of Cont | e

adminisirpEa (o t ?/Bqu‘r%torypﬁBaCt §a50G idhe ‘9’8‘4‘) ana§ges rSP t’é’Brf%r a

nebuli@FOOsTER Pofi foiier Ryl n@éiilfﬂeﬁlo‘?xa§1§néj§1"1'ncc%rﬂbfna't16f1 WABUESHert
info a subject in proximty of

carrieri suglp ps Bpiosait n suahraneseatheipatticlesrof the farmulation will have diameters of

rolled r systens are discussed in the
‘eSS‘hF‘%vf’gwrﬁ’?SE ‘ﬁ&se‘f‘ Y ELFBGRE 540 1507, 1533 (1090) . The
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active ingredient can be dispersed in a solid inner
matri x, e.g., polynethyl nethacryl ate,
w@oioghsddyd met hacryl ate, plasticized or unpl astPCi/BsmH07/020427
pol yvi nyl chl ori de, plasticized nylon, plasticized
[0022 D]0| yet ¢ esapandp fahdedbeaulad ﬂfrdbcall @bﬁ)@[oal application, such as for
1soprene, polyisobutyl eneg, but adi ene,
topwaB@n isatigN terihe skip AYd Bwveous rn«;mbr@ms@s %c%p@ﬂ&emé’ﬁsm the form of gels,

cream§"alngonaﬂ{%s aHE’ ?&r %R'eca?%hxg C]{Ee é’ )6 ?dr iR %?sﬁérhgl or 1%tgaos§§1al

applichtyalr. chglical @ﬁmﬁﬁitﬁﬂtx%n@s‘ comdnyplated &ﬁdraiﬂi@ddﬁﬁh@r ddliveryadiidhlso for
col I.agen, cross-Iinked polyvinylal cohol _and

admm&tr@g@n 19 thR EYeSMRYCRFa. Pr Fyrdrlslaticadherapipsi Nesal selutiensef the
sive SO bob LAY RSSO0 s RO T ReMfesipins

can alsoofoddnministered. et hyl ene/ et hyl acryl ate copol yners,
et hyl ene/ vi nyl acetate copol ynmers, silicone rubbers,

[00222)5) ydi HBeKyP uglpnsaﬁarﬁeglarlbiélwﬁ éntendedifpreophtiaimis ysgamay be
tyilo2 N8 o n
fomufﬁgér%q%ydnj(%lr)z 3“0 (ﬁ%t}ék{lc%g@gb& ttpHda%outn yl :7i gﬁ Ebgﬂﬁbg% azél,ts.
et hyl ene and propylene i onomer polyethylene
t er eph# Al aCempowsitiohs farbither epiteshé fardminibtrationubber s,
et hyl ene/ vi nyl al cohol copol ynmer, ethyl ene/vinyl

[00223icet at Other Ayltesadfedhihistrattomosuches topacull application, transdermal
ethyleneIV|nonx et hanol copol that is insoluble

patchesandgggtak adppgistra rsebwemm&eﬂ kssein. ¢ hen di f f uses
h I
[OOZZQOL?EgF? 4 %Egégfma %cé(ﬁpcﬁl &osggmmgfor rEctdy Jd%lﬁ@ﬁ% ddna&rg rectal

percentage o Ve I ngre

SuppOSltmie@,I aapshilésansluatiiets doresybtemid effernpRedtili suppositdribs gbluyed herein
endent. on the specific nature thereof, as well as

mean f(ﬁ'é‘ hpdisgdoninsertien g F@d@ctwap whioh mgltgs selienras bady samnseaure
releaanﬁQ)%g’ Q)ilm-gpee l&?ﬁg%ﬁfl@ §alW \{h&ggelﬁ%ﬁlﬁ’ abtive 'ir%%gedlent .

armaceuti c rivatives er eo?, may
Pharrrmbamlch)léy ﬁ@epﬂabl&tsaﬁst&m:ebeﬁlhndgﬁte&da.l Eﬁpmsmﬁdslawbzﬁés or vehicles

ti ssue, cep Qr oé her ar he body, of the
and agepjisiie &lset‘g tfrfge%ﬂt“étd é’g g iQGOHRHIEH foeehrama
o, B AT S I A ol A o

di and M'gl)icnsties_mf fautpamdrs i Corobigatidrsrof tlenvalrions bzislagmfay amnb@is Agents

. of targetin t hods, see, .e.qQ., Pat ent
o raisg ths I8 POt SFsHPREStors Hiphidsapirmpe gk anyer. Bedagupesitorcs
A 0]
ey o e i A0 s By, O i o
rectal @p@@@;@jgab@umm Eztams 5, 759, 542 and 5, 709, 874

ouz2f 207320 SR8 STRBSHIS R A4 BORRBly S FREIBERRS uin thesame
pharmhéH‘”ﬂEalI}ai{cﬂ%tSQe suROSREBRd bR sane tndiRods ek F&PbEm@Stions for oral

pharmaceutical Iy -51 WO 2008/ 036379 PCI/ US2007/ 020427
admingtredpn.abl e carri ers. These may be prepared accordi ng

to nethods known to those skilled in the art. For

exarrplg (?I Q9B f rmJI |ons I be prepared as

descri g 2,811. Briefly,

I posone ch a | ar. e cle
00224, PO=ORER S35 b L ARELL A et S L Sh AR e
meanstr @iy e RH&S RBACEShht £€MeN&nbwnIo MVsEbS 6rtda®) siN id 1€ art.
inside of a flask. A solution of a conpound provided

Examples wchidprbyb Brsssh dimited (9, fthess dlesaaibed én ULSadﬂatengNds val&ia770;

9165108 (F5LoL T s L8 SHBHeR 4o et Mg s

5,073 mbe@%@ér £,054,656) 56304395 a8 966, 3O, 5,891 474 8thlays 56,
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centrifugation, and then resuspended in PBS. Articles

of Manufacture [002331 The conpounds or
w@basosseut i cal |y acceptabl e derivatives can bBCT/US2007/020427

packaged as articles of manufacture containing

5 972,@92@%0@45@9}9@3 igak,, 6@4§9§U3©W8¢ 394, ey, 9%3; U7 33D 8,248,363,
accept abl e deri vative thereof provided hérein, whic

6,264,020, %@7 9% 637646hbrt1D, 9;611 6,580, 548 6611 3,34 826,698, 500 and 6)740 634,

each o?@vg ﬁ]d sﬁrggo%%%/tnﬁglﬁrelq e&aﬁ%ee%u%hgygg ﬁqrnples&aégF ggeZIs to’provide

slow ct@bhtrdlled-refsask ¢ dralemdrbadtivenfiredies using! fot BRargpEPOUNd
or pharmaceutically acceptable derivative thereof is

hydronr@emlm%hyltcﬁlé@lpm ather p@lymhmatme@rgelSan@me@blam@nbramesomotlc

dr ol ase- e
systnff, el By SR o PSS NS R RO Bl e coppination
thereof kproakie-theddsirbe eeletiss ﬁﬂﬁﬂé in VRYRAZ plopbiigord! SuRkhe cMtrolled-
manuf acture provi ded herein contain packagi ng

releasgrfareruiaioss kngwe Ka@Dﬁ'fﬁgOfrﬁadlém‘l)’aﬂkﬁl inghe @ts,emqtlndlpgcﬂkqsg |dn$g:r1bed

herelnpgzﬁ*1r %Br%ga}i sge%é:}e{%lrf%ggscet\%é}iagne a\/\ﬁvesmgg, \{/@élﬁst [%R%lgec? Eerem
[00227%)], 323, AWGonfroléLrdba8e piimacéididaldhdducktaivelaednion goal of
phar maceuti cal packaglng materials include, but are

improkigg drygiheeagy oyer hay ashisveghy: thsir nostaoniselled eavaterparts. In one

embodbﬂ{éﬁ{ ﬁ{e’ usgl nggﬁ)ggn %ﬁdes‘{@%h ?(;,%rtl ecﬁlﬂtg eﬁg{? Qrg%q\%ﬁofr}lo n&edlcal

treatm®6d i€ Chardctbazdtlyed mﬂﬁm@ﬁﬂoﬂ drb@ R thnb®BEIn@Employed to cure or control
adm nistration and treatnment. A w de array of

the copdifipy e MARNUST amprntes s i serain cedadiownts, aduantages of

controﬁ%{? Yé/lgfsg fgﬁﬁ%%n&ﬁ%%ﬁen%&%%ggggW§%\éﬁé dcia{%é r%guced d%?:iege

frequepby,sindlingeasad patpgnacomplidnegi treddditich, bbeedirelahse formulatlons can
rochures are _available for testing. the conmpounds t

be userl 4o Atfptyhe tigge of phsst ofesdion 95 owea@m%l%%lsa@h slood levels of
the drf’%t bhy b%ﬁ/ thus 2fbdt e %ﬁfr%ﬁ%‘ctﬁ sndegg Zas | Ve %e) %H%:ct?

neutr ast as
[0022&]orrpouMi$t cqnm(z»\l/lbdi-@deefse feimulains b de@@ded 1o 1d&ta€l9tr€ldase an
B $e assays d scribed herein, as wel|l as assay
amourﬁ@.ﬁ Fug asftlwaam fest tthas@éoraw%weriwyhs%s;rpd iherapreticuetfect, and

f
sl S0, S0 IRTRAER M  c o
therapEﬁlﬂBquQﬁGﬁMadﬂC’E:ftH&?cﬁ;@F A@@&éﬁﬁéd peflo@ 36fimEoin ewalei ® maintain this
constagf B PR b edh: T AuamiToes HAGER Loy oMraRbIp ot a rat
i VA
that W? ggég%)@@ kel anfdae BP&%§ ?)Eq}{lgﬁna%fzac Wcr&é&fr&% th® E(?T%Id ol

); the endoto ung I njury
Controliedmicleagsi gfsin(aefiRDingletiZent 82h TB8im\(1dt8d by various dohditives ethding,

accordin 0 human poI nnrphonucle eIa ase |nd ced
but nof [gfed o b FergRE A G PP PR 05 CREL P iions or
compdtih@b.i cation No. 0769498) may be used; |n

I schem a/reperfusion, the nethod accordlng to the
[0022%ani nelmesdiein eribadipents. tbé agent mjaybg aftinistGted misingrntestenous

81: 624- (1988)). may be used. hods of use . of the
infusighy 4n GRS BRI ST BUTE) B e ta% PRChu AT es ! GUEr grodes of
admintsi@ti 69 TR OHE e badicheh O ARRAGIp hNBe @el (HeS e IO IREE ir. mﬁ'

net hods i nvol ve both in vitro and in vivo uses of

Biomed ok UdE) 1428 DoRpduyald erad., Surgery 88:507 (1980); Saudek et al N Engl.
J. Med. 321:574 (1989). In another embodiment, polymeric materials can be used. In yet

another embodiment, a controlled release system can be placed in proximity of the
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[002381 I n certain enbodi nents, provided herein are
nmet hods for inhibiting an action of a serine

why@sosase, including but not |imted to neut reEihiuk2007/020427
el astase, by adm nistering conpounds and conpositions

therapRttiy/agledl il tRhsrequifing bAlyedatioA®A the E‘t@mﬁ@&é‘s@@&e e.g., Goodson,
i nvol ve contactlngﬁthe serine hydrolase, including
e

Mediggl,Appligationsok eentraled &glaasg . 2epraslt1§slé8\£/|19&11)a
[00236elg_bnpourrﬂgs oé/rhg cﬁm ! eai}@orngkﬂgcg eaﬁ%?%g%eglsflrgroduced into a subject

nt's, prOV|
in prokin€iet srahé sxtepéﬁiibi@ﬂird)p}[hte infhud®tivaticd dratubfor AR eOEonfelIEd
synmpt ons of diseases or conditions includin but not
release pypanagire discewspdin the neview by diangasdSoienee 240 7-1533 (1990). The

active dﬁ@?&l@ﬁttsc%ﬁ%e% tEI[Sg& an%%g?irl cysr?ﬁgg’lf It%: g@? ﬁgﬁp%ﬁﬂl@te

polyblﬁsl‘mlimlsaﬂffﬁatepblﬁstmlzédclb%hplumdlzeﬁ p@W\ﬂiﬁ}f]ﬂﬂMlddﬂ pR€A&ed nylon,
% and i schaem c-reperfusion injury. The conpounds

plasthﬁw R %h)ﬁ%netﬁéﬁh@ali‘tﬁ’ rtq%ral bl BRI SPPISRe, drbbydHbiene,
polyblﬁgﬁf p%é@gl St eetmé?%er o %tlfl{c):s églgl[ax% 5\3@1 18811 Hg'ers

polydlmenlm)&sldjxahesl, miletbxietdadmnahﬁtppbllymeﬁb hpdrdphitic IpG@flnwﬂs fighlyt
limted to cirrhosis, system c |upus

hydm%eﬁwﬂeﬁtﬁaﬁ eggcryhlwr}daﬁﬁtaﬁwgw tidecaliages cqoyﬁbnlsﬁddaoéwgylhlcohol
and crbgkcll rﬁghgﬂrtpdll‘l& 8¥olyieH‘ ()Sg’l aeretétg TRAGE ¥irftmd B b)é an outer

ynocyt tol nmmune  di seases
polymmac e bram, legrmsatyediyl@fe lbdi?prjopyleﬁe éﬂ@t&ﬁelp&bﬂ}&’ene copolymers
l#lnﬁ%Fgld arthritis, i)steoarthrltls and gout)
ethylep?{ﬁﬁ Ylatsitoge ym?és, gty N vimRasElakafoPo RS, (selé:see rubbess,
polydllrrp:ft ma?i%é/ neg’@' 'béleéﬁl)grméfls? ﬁ(glgﬂt'gy%g?f%o?Wl lchlﬁmde,

eatltls and gastritrs
vmylcbhrsqde ccoptbli_ymenswauth eisiySacete @ity lideter dhidridel sthyleha amdlmbpylene

SIS or i nvasi in. di sease associated w
1°n°m6he Wft asheP%EFf%Pél@ﬁi% &U&H f@hbef rRIckierahydan ryhbsss, ﬁ@ﬂeps(vmyl
r v, dlsease
aloohd} E ﬁ@b‘?‘z‘g‘oi eogé\{“jslltagégﬁ} égfewﬁ()l tg@gf sele’)£1 di seases
ethylea@smlmﬂyeﬁiamltcbpolamer tizatts insglublg ém bedysfluitih eThenduive éegredient

en re associ ated w th di abetes,
then e S PP enadHrERE Mo e T FopicoRflips o T
percedﬂég‘lef%Eh@é‘m Hdgek @&itéﬁﬂed’fn dube %hﬂ%ral Rom 051 ?Bi Fydependent
condi ti ons gsuc as colonic a aston05|s ﬁh
on thevgpenific hatate thereofi @sryvellian gtei negds Ghy\igans/ 036379
PCT/U82007/020427 di seases of the central and

peri ph ra% ervou s'yst nms (such as nmultiple
scl erosSi's Mﬂ'—gness such as denenti a,
nfl a seases f car di oyascul ar gqri gi ns; N

0023}y 1T e nR8 BEESe hefi o g B <o kP g aisivatives
thereof! Qﬁa}‘ A150 B@%rﬁxﬁla’&ﬁﬂﬁ%t&r@et@@% @ﬁirlfl@ﬁlﬁxetrléshé Srecﬁ)ﬁfim&re(fther area of

pul ronary hypertension, "I ngested pol sons,
the body nf thetsabjestttp g dreatodt dany as¢htaegeting methdds are wlbll/known to those

S r si an; nimsin ef.f

of skl 5 3R it PUEeE ot g hodh s AP Belat s Frin e instan

compdittonSOF ot hdHi-lidetireQxBMPRA of fH3dihg rﬁ’éiﬁ’odse@eaé:gnﬁﬁﬁ Patent Nos.
therapy of proteinase inhibitors by adm niStering

6,316 é Hef> 22087 b3AD s 138135 6.9 8 D86 Hefull HeY76i 6. 129,06)2450(171I,495
o000 PR OBTRRT TR0 SURALS e i FHOGELORRSS] S,

5,759,542midfBORR74li seases or conditions selected from
ﬁulnonary enphysema, acute respiratory distress
[0023Z4y ndr olfbonea?drthqdlm@gplmoa@@agxsugpeglsweg,sn@}yw@g digpe-targeted

: |

iposop 3808 Y P54 bl SHEP e AL RR sty
bronchitis, chronic S|nopuInDnary i nfection, diffuse
panbronchiolitis, br onchi ect asils,



asthma, pancreatitis, nephritis, hepatic failure,
chronic rheumatoid arthritis, joint scleroms,
wW@2i08033rhritis, psoriasis, periodontitis, PCT/US2007/020427
at heroscl erosi s, rejection against organ transpl ant,
acceptabRRairitre ik ﬁfalyib%réparéadchw&gde et QB khowh RO Btose skilled in
sepsis, system c |upus erythematosus, Crohn's
the artgiFos axemplei lipnsame ferarhlations mmemr@nayedc@aigmrmedomU S. Patent No.

ft eperf
5228} P ATty i S NG gk G R Ly ) BB ok by
dryingadbvmeégpt }ﬁfds ightid9ngolinel and Bﬂaih phvpiasi 5{1 Stinie P7:9\hél@tatio) on the
her ej n. i nati on Thera [ 002411 The conpounds

inside f é\ﬂaéllédAﬁéh@lOﬁ of8 FORmEo rm/lsiﬁd; hergindig pthn@hgtﬂ buffsead sakine
| r (] chit
lackmF '&Wa?eg{t Sﬁ[ong (I&)ﬁ) @%g@ dln%léi tﬁ%g%{\gektdﬁ %nn?r{thg}e lm@ ﬁhB ds dispersed.
The relsﬁlﬁdg ivesiclegriienadshedtoweinbvé higere apsulividoniodrd qrilefe@bei n
include but are not |limted to, conpounds known to
centrifuganian, aed thea respepeaded BL RS at ed di seases. In one
enbodi ment, the second active agent used in

CRE‘H&I@?BfﬁBnWMcI?uﬂ: conmpound provided herein used for
t reatment, preventl

on or amelioration of neutroph|I

e L L e

as artiele$ biinbiyufaStufeadontiéning) pekabiag endteriul i édihﬁpouﬁﬂ‘ée pRdrmaceutically
i nhi bitors of serine hydrol ases in general and
acceptablgiderpafive thergek prewided hergins thichi iapsed fer kersmant, preyvprtion or

amellcg'ﬁ r] gf:(gﬁmlr %éfﬂs%ﬁb@g{s%%g%egs\ggli Q%ﬁ%@@?géfs%gzlfﬁlﬁﬁ]g, but not
limite® td) Bdutdphil dlhstase E’ai\ntyl,\hnd #1abblah@&3AdicleSthabPiie co@ound or
6, 001,811 and U.S.. App. Pub. No. 20030203851. [002421
pharmpgeujcally %féeatablﬁ@erlmteva tbfﬁa(?f igyegd fos tieatmie PEYABIGNAT on
[ r.
ol i e Sy PO 8 RE RS Bl 08 AREa el B, bur
not linmiterdetof mendtdophil plaanmamedhagddadehsesact ive substances is

ont e ated herein._ -54 WO 2008/ 036379
1002341 ”EB@W@%@ manP@etzla%aromeg geraﬁu@p&% perkeging maigrials.
Pa°“ﬁé‘i*§ﬁ‘%¥%@%?)2‘%’rn§%y R bk B0 08 AGRRIARE YN Knopm to those of
skill it theeant. Bee) 6. gn Ud.iPatent Npars,323¢905¢ fspsz ,608 a5 OSMDﬁECExamples of
nodi fications to t

ter ri.ous chang
pharm i etk A AP FBARnal 4, DRHe ApiaREsf toy Bh%tﬁd?éks bottles,
s Sl s s, U S0 WP Ay e
sultabkc;fferm sealéctsxt fonoulaties and irvartdied vede ©f adimimistmtion @sd treatment. A

i nter tes, nt heses rmul at.i.ons and/ nmet hods
wide Ry S8 BoTgpics 6t Réreriourds g G OTRRGS GRS POUICES BB & ng
conterhplaidUt he spirit and scope thereof. U S. patents and

publications referenced herein are incorporated by

refer ence. 5. EXAI\/PLES [002441 The conpounds provi ded

hEyglug of threche hg oundet i ¢ procedures known

in the art and descrl bed herel n. Synthetic procedures
[00235]or exBtapladyphgsioiogical shmcoldgsa]rariddﬂoammlﬁ)aapmce@res are

. A-3. Table, 1 es furt nples si.n
availage o et e Baa s Jpler b b orient fowed Dinlowt actviy
SermeTHyarcﬂbs%Ctnmﬁlmga}sum %nﬁfé@% RUBSFHII emﬁ;@%eﬁﬁw @ﬁhé eSmpounds

data for several conpounds is provide

provided herein can be readily detected using the assays descrlbed hereln as well as assays

generally known to those of ordinary skill in the art. The following are noted as examples for

human neutrophil elastase-mediated conditions:
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[ 002451 All reagents and sol vents were obtained from
comerci al sources, e.g., the A drich Chem cal

w@eoopasep7{ M | waukee, W), unl ess ot herw se i ndPCHUSHNT/020427
Wang resin and HOBt were obtained from Novabi ochem

[00236]D1  anHoac®d feyiratatl ik Syﬁdﬂﬁﬁ@orﬂﬁﬁ& r@ég r@!oﬂ;eﬂlstrésrs%%drome
Al fa Aesar. 2-Fluoronicotinic acid tai ned from

the maghad 3ocoxingiothuman, neexsﬁmmw@@asemmmhmém e41:237-A97

ool SRR 0 L AR G2
(1990)); &1 tWR)etlﬁﬁQ{éderﬁmgﬁb Bumaf poNatbrpibnacleBr dlk@ise 488 chiTung

NMR spectroneter in deuterated chl orof orm (CDC13) or '
hemorwaeénoctebzol}ammrﬁ gEurppeanRaggng Bublication Hoy 8749498 hmay be vmd in

t r or nmed o
scherb SRR 098K SRR N R A TR
Clin, Isoésnyv&r.aszmwl(y9889§1}nayGéMEedNas carried out on a C 18

reverse phase colum (Onyx, nonolithic colum, 50 Xx

4. 6 Phenorrenex Torrance CA) u3| ng a binary

204 se.of thecompounds and cp IIORS 0. 1%
tr| fl uoroacetl c acid as a nodi f| er. Preparative HPLC
[0023Vfas caMethads efipsafithycempommds andpaaposiiess arecsapravided. The

metho&iﬂvﬁb’esdotém %i8h Hﬁ'{ﬁ\ég’oo ugéls %}th% C oyrﬁ{s and'c n8@%8$1? xﬁ S

arati SI'S vva perfor

[00238§i t achin @n&ﬁoanaﬁime@ts Liﬁbﬂ@ecﬁhétbllﬂaﬁelm‘é}lﬁ)ﬁﬁ forQhhiBiihg fan action
and acetonitrile with 1% acetic acid as a nodifier.

of a sering ddrpilase cigclyding byt mmlrelmddﬁ@@wr&@lrﬁ}astm@y@a\mméwmg
comp&lﬁﬁs? Wktt&ﬁs@?&}f&% }fe%lhj Mo e gFme t m&ﬂ involve
urrfication system using pre-packe ica

contaonaglthid stgias hiMiotisadacludingbuoihdtisnitddite neMA)phll%laQ;mﬂe Wsth a
col | ectsd from subjects into heparin-coated tubes
COMPUHAPEP Hedhese0 kal | i krein inhibitor units of

B ST o Rt e —

or amél{orativth dffoan o8 hmtre sk natoms OC disehsds or tonditiorsriadlyaiag, but not limited
Preparati on of

to congﬁi?)g? %%pég%é |w1% %ﬂuteprﬁglmtq{y :ghsquqs_ Sg’nﬁ@[ﬂ}fy pdylgespiratory distress

Syndr({?ﬁ?é'{@lk%’ g%&é- bgﬁ@ugfﬁtgﬁ%rg)ﬁ?@uh’ésgg%f g ihic NEE%L‘.EE lé%lptﬁ“hary
diseasN(C@PD@@ﬁdlﬁ};haférrso-lrmerﬁusﬁonﬁnjmyf | Thercompiounds may:ala@ bel useful in the
2.4 g, 1 and N, N - carbonyl di i m dazo
modm%tl%ogendfge U5 ProsmRS M nBIClABTIEH? P a(laezar#ﬁar
propa atﬁ&ﬂgé{lix&sg{ dlﬁbe%& mgPHJrgﬁg%?a@m %@é]atfcedmfié}g HFud@Fbut not
llmxteqirm hyhosbersxmmlcalupub ¢rgthbmatpus, izflammborywdisease ¢€ tyntghoicherigin,
ction.mx t hen irred at 65 C for 1 hour

r
includiiehiy pgf 0 f&m@og yiey B mAhPCYieS thasytasoatigmune
diseas&d, 'bbﬁ@ﬁxafrgﬁfc Idfﬁﬂlmdﬁoﬁtdﬂl?e joff teshb&alliedbuaRid AarRRS ed

to 100 C for hour. The reaction m™xture was
osteoactbnue and gow) mt@mrgataorr dithe gaswapcmaaldract (®ispectallydeflammatory

bowelrg?stegsrel, 3icerv'c\1%§'e lcglatgsegan%?éa 1tis ar?& gas?ratlsg inflammation of the skin’

(especially psoriasis, eczema, dermatitis); in tumour metastasis or invasion; in disease
associated with uncontrolled degradation of the extracellular matrix such as osteoarthritis; in
bone resorptive disease (such as osteoporosis and Paget's disease); diseases associated with
aberrant angiogenesis; the enhanced collagen remodelling associated with diabetes,
periodontal disease (such as gingivitis), corneal ulceration, ulceration of the skin, post-

operative conditions (such as colonic anastomosis) and dermal wound healing; demyelinating
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colum. The inpurities were renoved using a 0-60%
Et OAc/ hexanes gradi ent, and conpound 2 was el uted
WO p@a08d329 col unm with 100% Et CAc with 5% tri et PgT/E8I0NE020427
as a nodifier. Rotary evaporation afforded conmpound A
diseasd8Softhy eéhtRVaRd efa? n@x&oﬁs sy@f’e%s\ﬁz@dhda)s multlgl'e NMc?rcﬁls) A8
CDC13): 8.70 (d
relateq dlpess suph a§] demglt@, Hflamgnaiory d@peam)of ce;rdgwa(osllar prlggns

granulom?\?ch(s Iglzsea§jes rezaléils’g]%es 1r}1_5uc‘1§;§g 5ut7nog|@ﬁ( ﬁ‘]d tg pﬁéhrgxs fgd gly‘grteritis;
cancerﬁIa bhlmcﬂma%h)(p&rteﬁérbn iR p%Qs%nsl skiMl contdbts, sthgd, bitek; Msthma

Exanpl e 2. Preparation of
rhinitig;. 12/ dizease peagicasom s mpipimising (gliqueﬂiec;q of-opgani rgjenticn in organ

wanspfarign Tl Mg STERERALGH S ihgr Bl R AsS gl of
proteihasblihHibitd¥s By aa'lfﬁ&nstamé domﬁﬁhds &dd3¢dhdosflion cmd’e@ hérein.
i di ne 4. NN2. O NN N | OH C NHzZ

DBU,
10024015 _ 25 wiiegusidimemsar et Jssio Arpmetheds 0w, prevention,

or amg [O?Q%rl 091@.1)9{1’10%6 S’L l%enm gﬁ({l Ielf’?]llse\%gﬁg(l)l?dé é(?l’t}?es%lff {fgﬁ{%w P%monary
emph)355m@, acllf’e 1eEsikatory igtesdyaid eoimd, Raule resPbryldiSirdsh Jyndedisie,
added a solution of 2-fluoro-nicotinic acid (3.3 ¢

idiopagtic intersiilial PaRemAnipycIplisptmonprfitresiasbrasiq mtltlaspmmoma

chroni@ b’{ﬁ&gdtlsn%l)iu%; sidd %gén%%pﬂﬁﬁk_}loqggﬁse ;%anmonchlgllbs bronchiectasis,

asthmé -ahoreiys, aaplmmsyhepdtm éailuEdyBibon3Geurgatoidl a'%mﬂiﬁqb)nt 8¢leroma,
N -diisopropyl carbodiimde (DIC, 3,65 g, 23.4 mol Z@m
Osteoaé@wl&dﬁpﬂ% PFAedpngtis, Aerosclaresis remﬁ@na?@amaft Qgapiransp

f r
rens R EHSE 1o P, TG 5, AR DE0 o,
CrohnB disedse; 4isgemih@d&intrdc@pild8] corpelpadm tisae 1ﬂ_]fury after ischemia-

- - acid
reperf%wr? fg{éﬂrg&)ﬁ&grﬁn@gg py(g%/trrlr@?all ngslyg ,quuﬁgn*(yfllgé %rﬁé&stgnr@ (‘@mpounds
ne (12 nL) was added
andcoga&sm;&}; rdﬁegl)}{ed&lr]] 3- §/I amne (1.37 nL, 12 nmmol) and
1, 8-di azabl cycl o(5.4.0)undec-7-ene (DBU, 2.2 nL, 14.4
nﬁ’ohﬁbimzttiam’ﬁhutamperature. The m xture was agitated at
100 C for 12 hours under a nitrogen atnosphere. The
[0024t]esi n Whs covapdieds prdvided@etdih aray e Qdimi@xtredas the sdld Rfive

nder . vacyum , Conpound C was cl eaved off the resin
mgred\%;ntt /T t‘}fé’%’&qtﬁndﬂﬂb?th%%we ingredients. Other active ingredients that may

be used in combination with the compounds provided herein include but are not limited to,

compounds known to treat serine hydrolase-mediated diseases. In one embodiment, the
second active agent used in combination with a compound provided herein used for
treatment, prevention or amelioration of neutrophil, such as human neutrophil elastase-
mediated diseases. In certain embodiments, the second active agent has an activity as serine
hydrolase inhibitor. Several inhibitors of serine hydrolases in general and neutrophil elastase
in particular are known in the art. Exemplary inhibitors of serine hydrolases are disclosed in
U.S. Pat. No. 6,001,814; U.S. Pat. No. 6,001,813; U.S. Pat. No. 6,150,334; U.S. Pat. No.
6,001,811 and U.S. App. Pub. No. 20030203851.

[00242] It will be appreciated that every suitable combination of the compounds
provided herein with one or more of the aforementioned compounds and optionally one or

more further pharmacologically active substances is contemplated herein.

-54 -



trifluoroacetic acid in DCM The m xture was agitated

at roomtenperature for 30 mnutes. The resin was
woR®Resh3™ t h DCM (3x), and the filtrate was  PCT/US2007/020427

concentrated using a rotary evaporator. | N HCl

[00243}Z1U60U$t i§ Qhdrétesd (hat ke foreasinadeRledadkctipesh Armboﬁqpr
yield conmpound C as a llg%@k pi nk gum (2.2
e

examp}@iﬂi@ mfdelialustraies, apd ees noh o %@Selpmltquﬁ apen fhs:rscbm of the

i, s el VR P kg G

appareht 20 those skide®inGhéidn., SGctBdhahgleh, andl nibdificafions, Gndtéding without
4.8 Hz), 3,92 - 3.94 (m 1 ,370-380(m2
limitatjomthose galgng(tpnthq chegnicag suygetyrgs, substjtuents, ggrl‘(emves H)termedlates

synth%a%g%@ﬂlglo]ns Hhd/of mbth %igbf &se'}prongésd\@erel%gr%ay bL: Made I;gltJBout

reparation o

departingd Rohi3hdbpiEt d seopa1efeyr.r UlS. htents-aull publydatidhdreferyickd herein
- met hyl -4H-benz[d][1 3] oxazi n-4-one (46). A solution

are ‘“%H‘YP%TSWS&ME erence33 ny, 0.56 nmmmol) and CDI (91 ny,
0.56 mmol) in anhydrous acetonitrile (1.0 nL) was

S if 1 hour at anbient tenperature.
5 kalﬁg) g‘(ymat hyl - benzoic acid (41 nmg, 0.27 nmol) was

[00244dded, Thadomphendsiprdvides heaein atei prepiecdby 618 s@tdwtéxr pm'ogtttures
The,reacti,qn s di.luted, with water
knowny {iihae apd Qs Deq horkly R AUTHe RISERWES B CREIRt castRaags are
g
descrlB&]?ﬁ%)?a?r{eﬁ?%ggf -9/ ‘T’ﬁl(S’l@M ﬁrQ\:x@&f ﬁ?&tﬂer gﬂﬁ%'bqﬁ:\lp%gedgﬁ r%érﬂl
proceduirgvandarguting-nodificationd t]ﬂzgeoﬁ] =l h2 ed}:ctﬂ:a;pra)Snﬁ% {pectrorhethy;
7.,68 Hz, J=

characge:réz%p%l lc_i%t’? férZse%/iargl iorzlpoujxds B oYJQed 1jx_T a;)leG - 6 7.33 (d,
[00245] H E]ill7re2géﬁ|¥s) F?)nd@oﬁ/%nt(s%re bl')tlameid_b Trofh é’(%nmer?:lai: sé‘ur@esH@k the

Aldnc@@hengca{l@om;gms3l\/(1lwaugeg, wh, lgﬂes(ss;)ther\ma): }ncﬁce&ﬂ (Wangresm and

HOB3{k pBiaith SRR patibips o Xob A Geingtit-an a"ﬁf%?fé? Negghtained

from Affa Aeb@: (2F{udrdrdcdt@iMsid oy o&bﬂl@éIYr)orrﬁMﬁﬁ‘M%lentlﬁc Compounds
et hoxy} - et hoxﬂi ridin-3-yl]-5-methyl-4H benz[ d]

were c[hgrag}e@bzg(i psing ctrgscopy amRUaic]¢4tospry icnizadien mas
spectsbmec; Prgfon hyglee egher(Somin®s 6 BIRMFISptsiR or atpoped on a
Bruke2 4(@MHz NRK gpdvrbhiecy iredditerited @hlofdfim @CDCLY br #aRPIYIO) using
the residual 'H solvent peak as the internal standard. LC/(ES)MS analysis was performed on
an Agilent 1100 Series LC/MSD using ChemStation software. Analytical LC/MS was
carried out on a C18 reverse phase column (Onyx, monolithic column, 50 x 4.6 mm;
Phenomenex; Torrance, CA) using a binary system of water and acetonitrile with 0.1%
trifluoroacetic acid as a modifier. Preparative HPLC was carried out using a C18 reverse
phase column (Polaris, 5 p column, 150 x 21.2 mm; Varian; Torrance, CA). Preparative
HPLC analysis was performed on the Hitachi D-7000 Series using a binary system of water
and acetonitrile with 0.1% acetic acid as a modifier. Flash silica gel column chromatography
was carried out on manually packed columns or a SP-4 automated purification system using
pre-packed silica gel cartridges (Biotage; Charlottesville, VA). Blood is collected from

subjects into heparin-coated tubes containing 5000 kallikrein inhibitor units of aprotonin.
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nicotinic acid (D). A solution of "BuCK in THE (20%
wt, 561.0 uL, 1.0 nmol) was added to a m xture of
wQ2doBnosaeni cotinic acid (70.6 ng, 0.50 mmol ) arkdI/US2007/020427

t etraet hyl enegl ycol nononethyl ether (105.5 L, 0.50
PlasmBT@4eparated idmdd?atly by )ce i fiegibion at 44Cceiiahed stoRdWhdRPCNAtiL it is

The m xture was heated at 100 C for 3 h. The reaction
analyzeflxt ure was diluted with Et OAc. The organi ¢ phase was

aC| dified with 1 N HO solution, washed with saturated

af’é pti ' 9peparaﬁgﬁl ofii rg?gr\??ddae{gl-%%ﬁigé élll: B §alggt gﬁyﬂaﬁ
yﬁrﬁ

aa“'(?&g i , 90% for next step without
further purification. ESMs: 330.0 [M + I;j]+, 352.0
[ MtNa] +, 368.0 [(MHK] +. [00251] Prepar of
2-[2-(2-{2-[2-( thbfi?' gHlxy) - et ho € hoxy} - et hox
y)- pyridin-3- y% NEhghydihahrRay d] B
[ 1, 3] oxazi n- 4- orfie ¥ 52} COA sol ution of cg nd D
(164.7 ng, 0.50 mml) in CH3CN (2.0 nL) ¥es treated
with N, N -carbonyldiimdazole (CDI, 81.1Any, 0.50

nol) at 65 C under N2 for 1 h. 6- I\/Ethyl anthranilic
[00246)ci d ( Assobuting, of @-therominstiniosssl @ddgd 7anmeh agd NaNY t he

bR BE 3 A7, B s A 202 Gl s

for 30hgiabed aﬁém@ént@elfnﬁéraﬁlr@and-rﬂh@n REAHEPat 31Ot fdf € hW@S 2-Amino-6-
urified by C18 reverse phase chromatography to

methyﬂgb@wouea% Bedliad 75rmed) wasadded sthe gﬁ@mlmm@ctoremyd thﬂ%lrred at

65 °C }A‘# l%r %%glt%%CWélg a7813m01)( qd. agéetno Jﬁlle_ stén'%i r,g&citlon

mixturé, & the hedt whs idcreaséd %o HI) 9C forGhougel, THe ddactibnmiktfe wWag)
731(d 1H J=7.6 H 7.01 (dd, 1 H J= 7.4 Hz, J=

concelgrqjeq.ggmg a rggary(Qyppalqy., )l'be oxde mater@l PIRS fogde/tgor(tma siicajgel

8
o e Bl ey gy Yol il
compd A& Wabduted RGH MS%GQHWQH@@O%@%@W@' VﬂtlﬂS%Rﬁ@lﬂﬂaﬂhh@éﬂs a
of Dinethyl 3-eth t hoxypht hal ate (1)

modifigp.NRytapy-evaporatign @¥fEtdedf0pmppun MRS acysilszwcpowwmme&g r@é% yield).

HNIRSTEDCBER 70 G, RSy TR S e - S8 ) - 16

Hz), 7@@2051 Spnrasa(t nef, U&XH\@@IZIJ 'QDMEl(d@@m/B@ﬁ@)@MEJ—G $iHz),
00 ounds are comerci al |
7.33 —a7v£\8 (b, 766 (s;d}{)b%%(%éélr)eESMS S hpds HhoB\N | fMt-hdla]”.
art, for exanple, in I\/byers A 1. et al., Journal of

yl]%ﬂtethyleggr%{ 7'°'2‘°,€Zih& %81_2.%_3@1)[5?5@&13 ﬁﬂ)l’g“dmﬁ-

-ben d][l 3Joxazin-4-one

(o]

HOBY, DIC 2
+ H NS —_— NS
@ o OJ\AKD DCM, DMF °Jj(j
F N N
Wang resin

LN _OH
/ 3 TFA, DCM )k/(j 1. CDI, CH,CN
2.DBU, pyridine 4. 1 N HC \ l /Yj
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nmet hoxy- benzoic acid (G . sec-BuLi (400 niL, 1.04 nol/L

i n Hexane/ cycl ohexane) was added dropw se (over 30
wWOorRevp/08637® sol uti on of conpound F (80.0 g, 343Pemuk3007/020427

and TMEDA (480 nm_L, 3.18 nmol) in dry Et20 (1.70 L) at

[00247]78 C PréjsirfGon eMPFI@rehRotinfe achPesterifielWang¥esin (B): To a
at nosphere. After being strried for I h at this
s

suspergst Weng wsint(he meabgi brg.idsnmpban dighloremethaea(Dyed, 150 mL)

bl n: 20 m N, insi -70- -+ _
ves oAU 10 AR i 4TS L B A i

benztriazblelHABE3 5@ @C23 .9 PnrfibIItiH D MASO BAY 88 N, Nt 8inctie/ 1 Rvdhemide
( The aqueous | ayer was washed once wi th ethyl

1.0 L).
(DMFabbmi) dolimeectles driimetylpminopyBginai DMALL 286 evg, Retdcmol) and
NNl ikp Bho i (PR, FBEE: 2L} Befll Brop GRbEHFE The mixture

anou r

was agl@sddr # dodia tamapeistute fob52 Kowrs. 204 rediidwas washad wethf DRI then
solid. The filtrate was extracted 15 tinmes with ethyl

MeOH, apd died Hadas yaesung toyigldrgsin B{d 75A&. £@0%6)-ned or gani ¢

o2 R Y e
a suspassi@ofak$in B{ 1t 2madligds.0' g8 VRmo DV Py éine 400mMyitas added

. 1.13 (3H t,. J=7.6 Hz), 1.26 (6H, s), 2.65 (2H, g, J
dlmet}gl-pygopgxpﬁ-3l_-ggm(e3‘ﬂ.|,37gr}l,,, 13 mwol)2pd 1y-diazabicyclo$44.0gundge-7-ene

(DBU[:%./é m“L,_’jﬁ%%na%ﬁ)iat Iséérhl’teng?er OtHr:eo szh% rm%(}ure ga&@giﬁa@d at 1%68C for 12

reparati

hours @nder BYitrozenRtMosphpR! MabeiresiGlasl wakhed WitEDOM tHeR MEOK (99), and
mol /L H2SX4(aq.) (700 HLWS added to a sol ution of

dried wsiepvanmc @Bapaung C w3y clevsid)off the resin withitlacaddétiqrzafib0%

. (G ]s) rature. The nixture s _heat ed_ .at .
ol o AR PR et felihd M oV BRmBFRNEY <@ gogpinuces.
The rebiMev4¥ WisHE® w}iﬂ?D@IW@Qﬂbﬁ@&lﬁ%lkrﬁte"\%%ng@ﬁ%&%lnﬁ% rofary
' OC. The precipitate was filtered and rinsed with a

evaporafal |1 Mubisilmguefus walution {hmd) was aédedcradithend yopiglixed to yield

compiad ST A HifH WAL ol PeIcomEAN HakeD e ne sep’
witho®@¥bARG R ftMdre "W NMR SY@DblﬁPRiﬁgmﬁﬂﬂ gt depgir,igﬁ 8Hz, J=

organi ¢ phases were dried ovér Na2 , filtered,
1.6 Hn)ph8&(dd; AHed = 'h2 Hizade@.Q Hzgiowd (Htel Hiek+ 7 6L Onph81ith) .92 -

3.94 (ige D 390,388 (P bih, 32 Bisf ol By NP, e 2 B0 a2 320 (m,

TH), 247 ¢, PHGL BN {to fML) gy, and the conbi ned or gani ¢
h

phases were dried over Na2SO4 and concentrated in
[00249acuo Preparatiav ef 2-{2+3-Dimethybgnimat priralidia- - 2By ridin3-yl]-5-

e} 5 EAEE 105398, 55 g0 i hcobpodd 61 mg B mml
and CBI @lzmwé, 089 mﬂol%ﬁn dnhydftouslacedoriirife %M% wakbfMRed tb} 1:hour at
224 | + [ 00255] Preparation of met hyl

ambiegt tempgiatige.n2tAripghmiatilykbenzoic) acidk@dasg, (627 @nw]) wasRided, and

. 1) and | (28.8 nl.., .4 o). re added, to, a.
the miliPe waf Rt oh3E Raion s s FrRlidn S Sl FSs Rt Rich a2
L) ard DME (Dfal), il réd r
SN (DRL) T 58 L R R OLgIAY© o
compavind 4668 amebi-Whisapowdrt ¢l mgd3 $%eiakixt' B MRS LCBAl)r 882 (dd, 1H,

7= 48 fel” oy WSO 8 0t d o 1) A Rt 10478 /=

0.8 HA)07.58(thiHt N2 470 ML W £ 7WasZ)C PR et ItRted7 brHMa6 89 (@14, J = 8 Hz,
water was added to the residue. The aquedus phase was
J=4.6Re) dH5dbr 8 1tH)nd 81 Whrtsh 1H),13y§7 ad st dme 2HMB 4e3.58 omb2ipa.83 (s,

3H), 23{4?@”% %@PQ%QZg%ﬁﬁﬁﬁqggﬂgd 3)/gflt.lh[I\I/I—@_CflI]q hen brine, and

q°
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organi ¢ phase was then concentrated in vacuo and

purified by silica gel columm chromatography (ethyl
wa@e@Bas@s79 hexane= 1:6), yielding the desired chopUsud7/020427

(36.0 g, 143 mml) as a pale-yellow oil. Exanple 5.

Synt heEkam@le Rr oPeeparatianbh2-3243-{Z-[2¢2- Metﬂ@i)hh’t'hoxy) -ethoxy]-

2- et hykMXyﬁ%B%)Y%)ﬁﬁélﬂes C%g)yﬁl@ﬂ%&gﬁ -BEn7Z)a /?Ré&ﬁfn% one (52).

(0). Me Me COZI\/E
HO O acetone 180C 1 h | DME, rt, re §1 ux, 3h|\/e0
0 then 210C, 30 min COZI\/éBuB(KL I\/E lvgo DPPA,
MeOH,  Et 3N°Sohve KBA CO2tE— e

1, 4- di oxane, 100C, 1r¢ 01 N THF, 869 |vél0| NH M N
oO'Lowe O:--,-Ov 0 [00256] Preparatlon of

4- Met hoxy- 6- net hyl - 2H pyran-2-one (K). Potassium
carbonate (71.2 g, 515 mmol) and d| nmet hyl sul fate (48.7

m., 515 mmol) was @ad&d Jo a iol L!tl on of conpound J
|
orsN

(50.0 g, 396 mmol ) ry,ace 45 Q The m xture
was heated to refl x0for "3 h a d\cool ed to room
tenperature. The i@:&mv\ere e nBy filtration

and the filtrate ggncentrated, The oily residue
was purified by silica gel chromar’lzography -60 WO

2008/ 036379 PCT/ US2007/020427 (ethyl acetate : hexane
[00250] 1: 1) Prepagptien aﬁ21621{;~[w-ﬂ\@ethmee@iow)-@bpm ethexy}-ethoxy)-

nicoti%‘ﬁ%ﬁ%ﬁjw % /819.13.%1’?%);3@ o@t]’gigwo% {_ﬁ&__\;ﬁ? und lrwas added to
a mixthQ0MEZJlusrodicdtirit atidH70.6)mg, d. STBInfrx%H anﬁ)tetra'ét len@%lb'cold J
= 1.8 Hz), 5.77-5.78 (1H, (+)

monomethzbetherrtd 8pands DR mmomlm&}-ﬂiy(ﬂ O mL) at ambient temperature under Nj.

The mégﬁggﬂozﬁ/eﬁgée%ﬁﬁw gd‘)ﬁgg?l ﬁ[:laﬁlréac Hlaﬁugt}f)éc{ ﬁ%ﬁ dlputed with EtOAc. The

orgambg)haé)e'\y&eéiﬁcﬁﬁé&w(tﬂ_fi N HOsoR86n, Wahed With satitdtéd RECBdolution,
for 1 hour, then at 210 C for 30 m nutes. The

then dpipck pverdNar8is Jobitagan and eansantrationgia vacuorpovided gompdundd as light

sto i1 5] o6 RSO ER  s 55RL o SR S350 1

HT", 3p@bqwmd]‘o\g6glol[)M+K—]+Nl\/R ( CDC13, 400|\/Hz) : S$2.34 (3H,

]) 84 (3H é@HN}BQO (3H, s), 6.91
[0025(1H dPerafagomof-&-jZ (2~ {242-(2rMethoxyzethozy Kethpyy]-ethoxys-ethoxy)-

pyridin e laLnaRAa ATLERR EndIsA A solution of cgmpgund D

(164, 7(rwg 0. T@mcﬂpim@n{g@N@ oemjmasrtebated(»ﬁl@a N, -caddddyMimhidadole (CDI,
i met hoxyet hane (260 nlL) was added 8% agueous

81.1 %@40(@@21)@?5 aé vpder Nafe 1 b &iMathyloribrastlicracidi(72t6 medhdO
mmol) was added at 25 °C, and the mixture was heated at 65 °C overnight. Additional CDI
(81.1 mg, 0.50 mmol) was added and the mixture was heated at 65 °C for 8 h. The crude
mixture was purified by C,s reverse phase chromatography to provide compound 52 as
colorless gum (120.0 mg, 54%). "H-NMR (400 mHz, CDCl3) § 8.29 (dd, 1 H,J=5.2Hz,J =
2.0Hz),825(dd, 1 H,J=7.6 Hz,J=2.0 Hz), 7.66 (t, | H,J=7.8 Hz), 7.50 (d, | H,J=7.6
Hz),7.31(d, 1 H,J=7.6 Hz), 7.01 (dd, 1 H, J= 7.4 Hz, J= 5.0 Hz), 4.62 (m, 2 H), 3.94 (m,
2 H), 3.78 (m, 2 H), 3.62 (m, 8 H), 3.51 (m, 2 H), 3.34 (s, 3 H), 2.82 (s, 3 H). ESMS: 445.0
[M + HJ", 467.0 [M+Na]".
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tenperature for 1 hour, washed with ethyl aceate and
acidified to pH 2 using 3 nol/L HCI. The precipitate

wor®sisdsrer ed and washed with water to give coP@DUSZHOMD20427
(40.0 g). The filtrate was extracted with ethyl

acet at gxamiplé®:s. PmﬁlrﬁamIoﬂedn@ngﬁme%dyh@ﬁ.reﬂmzbﬁthalate ).
over

washed with saturated brine and drie ydr ous
Na2804 Itratl on and evaporation of they, sol vent
gaye conp gnd M (5, 4 >@/604>toic.al yi el d) a mhkt e Njf
pWleT ¢ NVR ( 400 .8 2. H™8F 0:c 3- 8 0
meo” 3H, s), 3.90 (3%, s) 6.97 (1H dweod“Z 2.4 Hz), 7ud

(1H, d, J = 2.4 Hz)
Preparati on of Nethy?
4- nethoxy 2- (et hoxycar bonyl am no) - 6- net hyl benzoate
1H% a usp i on of conpound M (45.4 g, 202 mol
; 4 d|ox n , 420 mas ad ed MeOH 40 Do, 101
Etz and 6N H‘Eg) %pzl- The CO,Me
2) 072 o)ét ur ewm azh e d %ﬂxang_ GOx C N@ &h@ ny |Dp’h@§3p honi Geo CO,Me
azide (65.3 nL, 303 mml) was dropped into the
m xture ovef 15 m nutes. The m xHure was stirred at |
100 C for 1 hour and concentrated. The resi due was

iluted with saturated aqueous NaHCO3 and extracted
[00254) t h  Ermpoundsdd’aFeand K argeommesgiallyavsilable. o manbeprepared by

method@¥E5Wn }Qﬁg H@%g%&k h]'?he 7 ?‘tAeqe%ra'l NE R OF %@gc Chemistry,

EIMS (+) : 224 [M + [002591 .

over an onbi'n of gani €
1372 61119783) then filtered and evapor at ed. The resul t| ng
resi due was crystalllzedfromlPrO—| give a white

[00253]y) i . Preparatign pfi2+(dd-Rimethy vb&qlhyckpﬁwohaml)a%etw
et B3 e P L OB DS YR o) v

addedFirdpwist (aynr 3 chievapaohtionnf ocbmpdsmdslo(&f)emg, 34@an@ol) and TMEDA

(480 i 5 it e 10 e 48 o Beics Spoime008r 68 Gy under
Ar atng(ﬁgﬁéerlgz At gglgé %tzrle gq{jat%iklgbé%jﬁﬁ?e?r}ge : %‘gﬁdh g&thag Greated with

, dried o nhydr ous
CO, gey@lbe@dver 'Ebemnemsulde itemgperaisrecd~-Ha SC). e ftyslading Wi
PrOH to give c ound N (4.29 , [3%total .
graduij[yetpd?orggergp%q%{eemﬁém the r}qaﬁm m vas poy 1}to iceqvater (1.0

L). TKe fq@e&g’d’laz’&)waﬁw?shed §r|1'<|:e w1§l) eth?’l d%éta ega(l’d acﬁﬁ%edg(f%@ with
concema)ted H(H(aq ) Bt 81’'CsYhe pEIci‘pﬁia(e-H)’as ﬁl%é}i 4rid] rinsp @ ©2Gdsmall amount of

ar,at j on of l\/bt h
water g v B4 oy A rBERY P8 AR ABY Whitfeteligalbe filtrate

was e)(tpa)ctedAl SStQJnég \k/mi‘ eﬂ’&l i&ﬁaQ@ﬁ'eﬂﬁh&qu@ 7 Ii’}J bR 't}ﬂtecoﬁ%@neﬁ diganic phases
di i sopr opyl am ne %

were dr}qg o(vgo a;ﬂ_()4 ands;ocmtretgtdumvacm t@affmdiahe dcsgjmd crude compound G

(150 R A b RS S T 28, B, TR
1.26 (?ig%;tfés ?il%c} ijy, F@{z?% qd@%&% %Odzﬂtm)g'?ggélg {i‘PIQ—tUEg by, 7.15

(1H, dgil xt24 ElzpvEMS §+)ni ZﬂBt[M;vl—Ié] -78 T. The m xture

tlrre an addit ute
[0025Fl4i gef %ﬁ'rs"wv* ?;@?Lwé’ Aoy AT LD: ?&Q%ﬂn g} 6.00
mol/L }%%O-L_(aqﬁf(t?@ﬁ mt9 Wﬂsﬁﬁa&ﬁto%fsoﬁﬁloﬁ%'f@&nﬁounfé (65. 7&?37_1_1'7_1'%101) in 1,

m Xt ure was poure Into sat ur at ed agueous NH4
4-dioxane (108rrolspat rbemremperatures t Threamixture ace beated atr BOPE@ doihbath

BB en 51 803 K SO 2 S

0°C. BiYDeEipliste Wad BRéredRint tringdd \Qﬁh aRphaf AR Wite0h giviethe desired
sol vent gave conpound 0 (32.9 g,
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quant.) as a yellow oil. Exanple 6. Alternative
synthesis of protected anthranilic acid, nethyl
WQ2@Bl0%4379- net hoxy- 6- ( met hoxycar bonyl am no) be nRGHUS2007/020427
(0). 8% aqueous NaOH H3CO2C = CO2CH3 OCH3 0180 C OCH3
compddMd, H(23.8 g, 006%n{a] Y asRn off-VRIESAROSheFiltrideiasNitractéd I Ace with
0 Qdi oxane/ MOH O NHO O 100 C O Owve [002611
ethyl guetapmang the gombingd praspic-mhasastwo dried pedriNg90i, diltered, and

conceﬁit'raggée & ragtcié gos (,5 He Odwﬁedéoorﬂlléo%ndgﬂ(lﬁdg,%eggmpl)t as an off-white

solid. Sﬁlfétdan(bL& pha&?aﬂérlﬁ&ﬁbg with NaCl) was extracted with CHCls/MeOH (4 / 1),
- et hyl - 4- net hoxy- 2H pyran-2-one (40.5 g, 263 mmol)

and thmgmblr@é oaganic phasesowere dried awer WaBteand pensrntzaied in vacuo to

oo EYBISEIATEE S8, DU DR oIR8 o= 76

Hz), 2060 REe4HE) ¥ 76 B pb\sﬁgmmemh@ﬁk, Ngs= 3 bt/ Y‘ﬁfl'H A J 24Hz)
wat er condenser and placed in a preheatéd oi
EIMS{8p: 24[M] "3 hours. The reaction was all owed - 62 V\D

08/0 6379 CT/ 1JS200 0 t 0,,c00l 0
0025 ]grrper g{ e Ptjﬁé'ae\i?f % g‘?’%’rﬁ'&?%ﬂ‘éﬁ' htte/glr)n‘rrﬁcoél(@ ¢,
462 mvvas3) adr Vel ?‘8 SJML 561 ﬂnﬁﬁﬂ})@ére%ﬁﬂé&%ta%hﬁﬁmbf %ﬂnﬁ@urﬁl H (34.6 g,
gradi ent _or 5- 20% eth acetate i n hexanes. The

154 mm&} indPM&t (809 pdatat Ber er@%wvee@twmaﬁ@p wonciemperatuse and

s RS ] NN i s
was stﬁ'i'&i) for 64 95 A(cﬁhtlonll'MeI] (28.8Hi1) 463mPMdl) Was ﬁiél)% ad&d&g tléesr»eactlon

3H), 3.85 (s, 3H), 2.64 (g, 2H, J= 8.0
mixturgy After being sprneg )for ke mixiuresas Jopsentr@Edan -}IaCLQ)?asld[wmtar was

added g@ﬁe re.lr 8!362 %%f@g&%rp%ta %vg:;l(s%xetlrraﬁteﬁ )}I tggﬁz\gxt}& etga %ceka{j and the
combifed a@uﬁmma@@ |WHr¢ omshet vNE{HL @ Itkerftbrie, and driéd SveriNab€6). The

436. 6 mmol ) was added dropwise to a solution of
organ@m@s tber( qq;ch@rajed mpacyo mﬁbpgrlﬁqqi by silica gel column

8 The
o2 TR0 AN 2860, by Qe PRl EE 60 16
mmol )i paiergellsy pliase was then washed with
di chl or onet hane gloo nmL) and acidified to pH 2 wth
N HC1l. E¥p@ples-di y@@leaqeénc@ewafj/enthmeﬂ@ﬂcrchm@hyw etrhyl -4-
et hyl methaxyed-(rsethoaparhphylamine)henzoatd(Med or gani c
heayers were washedyw th brine then dried qyer

ghydr &%e8oNa2SO4. ki | tr a't'aFQ;ﬁ—-aTF@zCHconcentr \L JcOjMme DY 8% NaoH
o taTYa&\bﬁngratl o ff orded ound Q ( 50, 9681
HO" S350 wiifur & powdesy . th&é%%ﬁmmo &cope41 (d,

JH J=20H), %01 (d 1H stonQ 3.90 (s,
3H), 3.87 (s, 3H), 2.65 (q, 2H, J= 7.5 Hz), 1.23 (t,

8H, J= 7.5 Hz). ESMB Mz 2630
COMe  DPPA, MeOH, Et;N CO,Me KDA, Mel CO,Me
MeO NH

MeO COH  1.4-dioxane, 100°C, 1 h MeO NH THF, -78°C
o}
[00256]) Preparation of 4-Methoxy-6-methyl-2H-pyran-2-one (K). Potassium

carbonate (71.2 g, 515 mmol) and dimethylsulfate (48.7 mL, 515 mmol) was added to a
solution of compound J (50.0 g, 396 mmol) in dry acetone (1.45 L). The mixture was heated
to reflux for 3 hours and cooled to room temperature. The solids were removed by filtration

and the filtrate was concentrated. The oily residue was purified by silica gel chromatography
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[ MFNa+], 207.0 [MOwe] +. [002631 Preparation of

2- Et hyl - 4- met hoxy- 6- net hoxycar bonyl am no- benzoi ¢ acid
woreaoRpbesest er (0). To a suspension of conpoundP@/(4D01&20427

g, 168.5 nmmol) in 1, 4-dioxane (360 nL) was added MeCH

(ethyl aS4at8l: hexdhe ="MPJ tb givtart Gilyedomdl TR By §otid wiks, warhed Wl )

under N2. The cl ear sol ution was heated at 100 C and

diisopeipptedhey it hierdtroninound Kdé@2 3 76%) ms a yeliow gowdero|'H NAE&R (CDCl,

soom St QR 5% P AT 1P TR L5 . i

(+): 18 xigr e was then concentrated and the resulting
residue was diluted with saturated aqueous sodi um
[0025Ti car bBreptazation of Doneth2 D8 nndthoxythaethylpbtmlateybj. Masixture of

extr e It h ethyl acetate ([1 x 600 an x 30
compait KEHH neHsmmohetd agehT o ywtedionis 7 7RG e TweR wes
stirred 2 P86 7S f6FL) hour'@Bn GONOET foRBE thiRtted. OTIRY MixEYRRHs bbIRA to room

Fl ash col um chromat ography using a gradi ent of

tempefaQure 586 puhfied by sitied gelichrdtmt@grelsl?yp(lemyﬂ eepdtecdrepanere20:1 -4 :1)
to givdscomppli I (a4 arfodors pepafeayelphy oi—11 BN (P Clig A0eM P 1 6 2.34
O, ShE 8 GH o S G s BT g P (i i P 15188 4,y =24

Hz). BBYS (BSIB8IMIT 290.0 [MNa+], 236.0 [M OVE] + -63 WO
100258 5. ¢ Pespasation ot obletho R L gier o g pony i3 medhyl-benzoic acid
o0, 5 dbpudr 0 2 Rty Yo s

was addell 82) ag@ouNADH @62nd.)@t BI°S. Fhhnti®@iréSyvasd Qirrddrat pam N O
Pre

: i f .
tempetgfip ﬁéqslzb(zl? R y‘%&%%}fi"?ﬁ‘%g@ aj"‘cﬁé,ﬁ”%?m;__%mg 3 mol/L HCL.
The pr%_@?ribli'tﬁt@]we{s]ﬁl%}é@(%' »Vasﬁe(gﬁ'?? g\’».%)éer éa— %%%Hﬁ%wgg@ g). The

uoro-ni cotinic aci
filtrateawhg/ehtowsd gt ehyltacetate X Widies. fibp combined deghnic layers were washed

with s GRS Sy PSR eaSie Fitraen Scrrkbagionst Be
solventfﬂ %Wé@on%ﬁﬂ@%%.&,_ J64b tofalFiel8Pash WHR poWis. adeevir @pdl,,

e mxture was stirred at roomtenperat ure over ni ght.
400MHz) {3235 (8 hs)| 3.861(3m),Gh90 3EB-sptd87 @&, dobii2nd He), 7.39 (1H, d, J =

hydrochl oride (30.86 g, 161.0 mmol) was added in two
2.4 H@Z%M&rﬂ%’)\?\?%ﬂl\m 30 mnutes. The mixture was stirred at
oom t . n . o]
R T e b
methydbeatzoatet (IN)| &0 a sukmmsiniof dompolerd Mi (@b.4vme02mma) af F,édibxane

(420 obas el M Ql 0. Shnac oo e el et - ini; g4 mmob)
The m%&lrecMsHER A% 206SC B BihéhyWHREbIRIMc £idel®s.31mPe S inol) was

acet at e/ hexanes to afford an addi tional quantity of
droppebimpotha dniStufGo s 1§, midess.t Thamixtyreahat)stirredialNMR o€ hour and

conceé't?agecngf l’ze r%_si 1;? gv&% Eifiut%_;:vvit%:seé'r%%c!_g(?dep?s' ﬁ%—lé&e a%g' §:>5t‘r]ag:_tegl4with
ethyl dcgtate 3 tibned =TRe Ebrilihed SrglRic (SyersiiBre whsked Whlh sdlatelbrine and
dried over anhydrous Na,SO,. The combined organic layers were then filtered and
evaporated. The resulting residue was crystallized from iPrOH to give a white solid. The
solid was dissolved in ethyl acetate and the resulting solution was washed with water and
saturated brine and dried over anhydrous Na,;SO,. Filtration and evaporation of the solvent

gave compound N (33.0 g). In addition, the mother liquid was diluted with ethyl acetate and
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7.5 Hz), 1.30 (t, 3H, J=7.5 Hz). ESM5 mz: 301.0
[ MtH+] , 323.0 [ M+Na+]. [00265] Preparation of
WQ@2(4084086338) - 3- Di met hyl am no- pyrrolidin-1-yl) - pyPCTUS2087/§20427
I'1- 5-ethyl-7-nmethoxy-4H benz[d][ 1, 3] oxazi n-4-one
washe( 3%) watér & datir@8d Bfin€, QRE YNEr nh d;%uQNazsoﬁﬁltéreamﬂd)
i n anhydrous 1, 4-di oxane (232 nL) was treated with
evapor(asad (lee-rsswmmﬁlﬁw wis rroyysatgllized ifiog WeOHo Biveraiommeonag N (4.29

e, 73Ry P e B IEAR b8t PR 23 8 3.7 o

5), 3. 8$'(m3993 é@Mmr%rms:glwn B3 NHR 7.8 @ gNF =914 BY); 9%(1H, s).

acet at e/ hexanes.” The fracti ons coéntai ni ng
EIMSéb)rpZﬁ}r{M] 32 were conbined and concentrated by rotary

t di t
lou26ffy ' Beeriasicn 5EMeAR 2t fEr aiothiny- b msBloRucsrbanyaiino
benzoﬁﬂ:l (@fy@l SRR astitid BAr- lﬂbton@é)/QSOW §|4@)2 mmb‘l)) YR

400 MHz) S 8.30 (dd, Hz), 8.00

dusop(cmylarrmnﬂ&g} le 452 pnol) ingT B (QQﬂ) mL) was goo:l:edzto(}78-|zﬁ,‘ under argon.

n-butygltgﬁmi gl hegrgblé (136 @gﬁLo%#zx){nL’_& s’_%deg i tj}g s%l}#_'z 1)1 bver 25

mmutéz%H)Afté’f 13113161mes %F&tirlr_ﬁl &8- 7@2’2 % rsn(kﬁlgoris)%n{}ﬁ)unﬁw (3025 g1320
mmol)?nnoTHﬂwaalo\,wwad@@e’me mipgareNe) | i3 - /8 @4’rmmxture

was stTge%sl Oa%%é 561” U%geoo%ng@f@%g%d%féigg n%l‘lc}%g mL) was added

in onertioh at 198 °G Afiér Y mbhutdd,of sﬁﬂ'm@ at 498 1¢, thé mixtuROwvas poured into
8.6, 15.2; ESMS nfz: 395.1 [ MtHt]; Cal cul ated for

satura@g 2ppeNs 081.C, THEevapremavedsirgm: tthng_tnregg vagun, axtracggd with ethyl

acetat% E(ﬁa %pn%alﬁgcf\l ?rﬁwlgigyﬁ{js @%SF%WH%‘%Q{I}F% éc’d %)}16 and dried over
anhydfdu@ errz§ey | Filteatidh il eva g%tmwm&owmz [g@lle[cbn?doqx@o 2% g,

one - (132a) [TLT__ILOH &N UGH
quant)r&wm O NH o H2 OOw 0 R Et TsCI
) ﬁe ot S0e00 n@l%go?"ﬁ U byt g e
ﬁh)g 4\ m&tltﬂ bxycar onylammo)benzoate
O
Ao H;CO,C————CO0,CH;, ocH 8% aqueous NaOH
3
~o N o 180°C ~o OCH,4 DME, r.t.
O p
Q (PhO),PON, Q
OCH,4 OCH,
\ OH NEt; N
0 Q dioxane/MeOH 0 NH o)
o) 100°C
0~ OMe
[00261] Preparation of 3-Ethyl-5-methoxyphthalic acid dimethylester (P). The

following is based on the procedure described in Tam, T. F. and Coles P., Synthesis, 383
(1988). 6-ethyl-4-methoxy-2H-pyran-2-one (40.5 g, 263 mmol) was placed in a 500 mL
round bottom flask and dimethylacetylenedicarboxylate (42 mL, 342 mmol) was added. This
mixture was stirred until the solid completely dissolved. The flask was fitted with a water

condenser and placed in a preheated oil bath at 180 °C for 3 hours. The reaction was allowed
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HCIl 0 1,4-dioxane O N 1,4-dioxane O \~ N TEATr.t.
N,,. NNN, CONN 7 hours / / v HJO 132 132a

WO 0®R084379Pr epar at i on of PCT/US2007/020427
2- Ami no- 6- et hyl - 4- met hoxy- benzoic acid (R). Conmpound O

to coo( ﬁﬂroerrge ZraturéTdluled wiithidichlofdrethaied 78R4, 4t WaslpurdRi b
was ;n?eated with |ithium hydroxide (9.80 g, p410 Y

silica Whyormtoaredlmamﬁ a graflisut of UAMSretigd acetpte in BerenForThe
appro@:&é H’EISUOVI\%%VCI’Q ail ec?eI dggﬁ]c%gﬁgtgg%ﬁ ?%tr A r%/taﬁgrﬁ{lg%ellag

eous ase WwaS wWas

compcmnh P (meléag;lse%;%s phaseonasH anviRidDEH &t 9. 39@41}5 J\M $82)36.95 (s,
and then 'extracted with ethyl acetate (3 400

1H, JmQﬁZ) The0 Godtl), 3t (@rﬂéhBCSSS(&I&H)L 204 (geith A8 ﬁéﬂz)y\l Eh(t 3H,J

=0 REL &SNS 24l (B Ut AZRMARR O B Torary

[oozew?p%ﬁ%@gﬁg@f Mhﬁmm&f&mg%ﬁmb&%%en@&c@?m Q).

An aqueqys sgluﬂog o()Na@){ (13.4012 1@621 8D miL’H]zO; 426.6 nkindl) wars 2@dqdsdropwise

o a sq_@dn &proilad Baads s g dﬁmfp'zc?l)ﬁé %%trﬁﬁt@fygthaﬁ%%gﬁ mL) at 0

°C. T}Brr@ﬁﬁxbﬂtnhl&fhr@fwas stirred at room temperature for 1 hour. The aqueous phase was
5-et hyl - c§32f|uoroe4f yridin-3-yl)-7-met hoxy-4H
then washed wgt{l dichossmethanes180 enlp)3nd atrsidied(tgpel ZTgnthﬁ MHGinﬂih)e
8 we
i BRGNS L 061 P B3, BB URL B 35

organit @&y ef@werk. wakhedWith borind tieeikd ofver aihydiens®a, W, Filtration and
at nosphere. The m xture was stirred at O C for 1 hour.

concentiopthyxotey egperiopefiowsd sompormhQ740.45 gpdeiapase whise powder.

RGBT S 7 L Bds LA GRS g P 330 e

3H), 387t 59), 2198 t2H0ﬁm7t59HP)ell@B {.8H, 9r 715m I ESMS m/z 261.
) 7”% |)m daz(g e (47 g andyTsCI 5 112 6rr1§)

[M+Ng'l6 Wob@]e added at O Cto the m xture, and t he

00265} Xt o BriiEaibhbE S Rl Rech it o by At Bl angoi acd
methﬁte%s (omeb eomgéusfod FHBmpoasd QYaabag g 685 sahly af EF-dioxane

water (5 times) and brine. The ofganic

(360 fﬁh)a‘dés @déiﬁd @34 wd., 84@mmaihgndk toigthylanziee@7 mhd340 mmol) under

Ns. T_Elg gl%gpsoﬁ\ﬁto%dwésrhe&%ﬁuglé(g(’cagrféd? 518%%3%156}}9% %F%QS%S (WL 252.8

mmol?wb@adde@)dré’p\@bd@id"mb a&dchOn. Phter Rixhit Aad fitther Bi¥tré 08¢ for 1
'1111- 5-et hyl - 7- met hoxy- 4H benégmw[ 1, 3] oxazi n- 4- one

hour. ( gzgacth@, rruxtglm wes Ban eenceping t:lge rqsgl;tm@gesgduelvzgs diluted with

satura%ﬂ% %eo%g%dl{ltnge%gé%%ygol&tﬁc% 0@@0 mj,Sl ’I%Tr?i l?leolug laaygrh X/gsf Etracted

I 0Xane

with e(hSr) aofetéte 8t k a0y dBTk 30D nily)rahd |tlh65¢dﬂt€mﬁéd7or§arﬂc lal/of} were
at room tenperature under Ar. The resulting

Wash%wetmlrlz@ Wasméa,i thersepnceptragediy Fosary THaposasion: |Féashw9bxmn

t
chrom&@&a@'ﬂ% élg’&g%grgdﬂgntq}rf égul%td/‘l) %&ﬂ;a&pﬁge ih h%gzgn%s ';%c) cogxptognd 0]
(34.9 ©1918%)vis gxeﬂawat‘emm(@mcral mnmase%n%i hH) 7.78 (d, 1H,J =
extracted with eth acet ate
3.0 Hz), 6.48 (d, 1H, J= 3.0 Hz), 390(5 3H), 3.84 (s, 3H), 3.76 (s, 3H), 2.78 (q, 2H, J= 7.0

Hz), 1.18 (t, 3H, J=7.5 Hz). ESMS m/z: 290.0 [M+Na'], 236.0 [M-OMe] *.
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(3 x 300 nL). The organic | ayers were conbi ned and

washed with water, brine, and dried over anhydrous
w3637 Dl | owed by the renoval of Et QAc i n vapCDUSZNE020427

crude product was purified by colum chronatography

(Chr omxa 1NH DSRRERsis bP21[2-HS). Y Pime Y RithindlpyrPelidin-1-yl
Lt d. usi gpp ngl ent of %% eth ﬁpacet at efﬁﬁ(’exanesy)

Co'y1 ePuridtimatinirethas Temythoay GH-bawy] b3l oxagiot4-0ne (132)

anor phous solid. [00269]._ Preparation of
2[2((8) 3- D net hyl am ng- prrolldlnl yr|d|n3
HOOC 5- ‘étCﬁ'yqusﬁlN geehoxy- 4 d][l 3] ox n 4 one
a)2 sql ut on™ 1324 J20 1y, 0’
Fm‘?‘ol) n d|e hyl ether (2. O s agdedo hydr ogeny, ~y N
chl oride ( | 5 di oxane,s 0. 072m_ 0289 mol ) ac
anbi ent e raqur & After stirring for 30 m nutes,

solid{) d which was filtered off, washed with
di et hy her, and dried in vacuo at anbi ent

00264ENDET Rief '
[ y]glmloow Stﬁl gh@nmﬂf smtﬁgpn?mqoﬂo’i?ﬁnﬁﬁ:lﬁ ngiogf&h&

benz([gl GBjoxazin-4ume (Sj;\/g‘(gqj@spem@nmﬂi)ﬂuﬁo n1c021m1c(e@}4 (18, 6 g196 6

mmOlZ@ﬁnﬂZAI’OhlS a%%gm’z_gé}z &Oglrr};l'a) n%j_?d%ag ? JIZ -cyr Qﬁi@lmnaazol% (Tg 7g,96.6

mmol§3 aRd tH’e riluZ(tL(rg Khas mmrecﬁat%on% téfpérafire Glder B, 86 Bhdfs. (@ﬂ)pound R
6.89 (1H, dd, J= 7.4, 4.3 Hz),

(15.7 3180|.$ mmol)]was Qdd)gdmyl thezrrmGul(eNaq stigred 3t room wmﬁzyaturs o@amght 1-

(3-iniPag§onsSpiy - Byvidufodilige bhagenbAse Gk Taf pinmByvas
added Ga kw6l pb@ions WABIZINAthUtes. HRS mlxiﬂi’@wagtﬁ&d&@%onﬁte@n&}aﬁlre for
N 12. 48% Exanple 9. Synthesis of salts of

one hqury & prgegyitate foirmed ytizgtirgngywasdiliesedoff,-wshDvith cold acetonitrile,

020427 . .
then dilgé) ﬁg«g)e%%?% vac%l‘g?%ﬂg %OH”IBHOUI}CI %11%18 &) 3¢ B@H% Pa‘fldfr Inﬁddltlon,
the ﬁl@mazwa@-cénwﬁ&ateﬁgﬂaﬁﬁﬂlﬁéﬁj@y siliengdl chiniafogdh hy using a gradlent of 10-

5 (S)-3-Di et hyl am no-pyrrolidin-1-yl)-pyridin-

15% eﬂ]y agét@tf: xaney 1yffgrd ap additipas] Auantty 0£pornmmdns ®-The 83//0 total
d
e SRRAISCIZHgSAR BRSPS G, AT A9 18 (e 15 1,

7.37 (121 ﬂﬁg(?(@ ('d31FP| retshy Hayrerva-@y 11 0J=‘=@'(H—Iﬂ-)‘ $|9)5(p>3IH)d3 02 %q,H, J =
] et hyl - 7- net hoxy- 4H benz[ d] 3] oxazi n- -one -

75H4)ICI30E!2@‘IJ|"07&55@)UE M8 not: é@L@d& ]IQZO([MENW

1002635, 67 o EFERAkHiPs BEZHEGH 305 bamumo gy ypyeigin 3-v1-

5- ethylminktlﬂixyrﬂﬂlehﬂUFQB%)&&ﬁ} -4-0ht €13251 wsroutngmf&rco%omdﬂs (13 9g,
the resultin idwas filtered, washed with dieth

46.4 mmelg in anhyydrags il e¢dddionanes@3 miy) wasdmtedewﬁecsét(t)ﬁe(dlme@wmmw

o bSO 0 G i P o

concetritdted, ahi? Be(rédidud@hs p\&lﬁﬂedni%irfg aVBiolte(g‘é/ 49M hrﬂmeMBluni{? widdd
D24 -308 (c 0.53, Me H NVR (DVSO d6, 400

gradlem_@gzol -3% eggyl te@wxqus Thes rpﬁpns goqjtqmgugchn'(ppupd 133 were
comblgl {&dzco%geﬂt%tg b){_'zostar; §3%3§(‘%HT7811€%V63 rrfl aggt'(;%éﬂlg ng r((é 1, 50
mL), and)therBlyBﬁthzéiﬁo(aZﬁdrd Cf)mpdim92132 3k'|a pSI)a yeﬁo&ﬁbo()vlibt (IQd;l g] 70%
yield) ] HNNB( 313,§0@5\41(14) &,8. Mddg IH, Jf 41 5 &r)zs 8 (dd o s Hz),

o 3, 1 8 T A b S8 7 i

(g, 1HH26,4.CHGR.388%m, 31D, $2¥mNHR 248%, 1H), 2.26 (s, 6H), 2.12 (q, 1H, J =
6.0 Hz), 1.84 (m, 1H), 1.29 (t, 3H, J= 7.0 Hz); *C NMR (CDCl3, 400 MHz) & 165.5,
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[00272] Preparation of
2-12-((S)-3-D net hyl am no-pyrrolidin-1-yl)-pyridin-3-y
wo 2e08B3@rhyl - 7- met hoxy- 4H benz[ d] [ 1, 3] oxazi n- 4POCNES2007/020427
2HC1. 2H2O. To a solution of conpound 132 (120 ny,
158.8,0.5804 15510 )51i.1 15 4; dime,ame.3( 21092 2va$0 .80 0FEU3, hydriogsa, 55.9,
chloride (4 Min dioxane, 0.228 nL, 0.913 mmol) at
54.4, bt e Aficr A8-0r B5.2;43MP re:i 393 h{Mrrb 1; Sl quilaied fas&22HaeN4O3: C,
r d N i b1, ) wi t h di et hyl
6699’&?’?%%’ delés%}f :féélél\alf? é/éaigfugi’a .66r,%fln|3?19 enperature to give
2- [ 2- (ELAmptdB:meshiythasts 602 9Y4(S){3- Dirfethy bmin 3y b lidtim-1Yy1)-
|]-5-ethyl % 7- rre?%ox - 4|—|--ge-lr(1(zsggg)[ 1,3 gxazi ﬁéﬁz one - i
2HC1 Qmélnﬂ*zﬁ-frrgt}%élaetbanﬂ ¢ngid]fbBogazips-one - HCI
150- 15€l Ia) [a] D26 -272 (c 0.52, MeOH). 'H NWR
( DMBO 8 400 MHz): 6 1.21 (3H, t, J= 7.3 Hz),

2.21-2.3¢ (@H, m), 2.68 (3H, d,~J=4.3 Hz), 2.75 (3H,
d, J= 4 Jow, 3. 06- 306 (2H, ,50-3.55 (2H, m,
3.67-3, 1H, ' ), m8r@Meai 96 (2H, [m . 3.93 (3H, s),

6.92 (1H, dd, J= 7.4, 4.3 H) 7. 00: (1 H d, J = 2.4

Hz), 7.109(1°&, d, J = 2.4 Hz), & 10 (1 H, dd, J =

7.4, 1.8 Hz), 8.32 (IH dd, J= 4.3, 1.8 Hz), 11.34

(1H, s). Anal. C52.3% H 6.53% N 11.11% Cal cd for

C22H26M403ex) 2HCL pozﬁl 52. 49%scikde&y 41% N 11.13% 9

002731 Prepar at i on /SN 0
HO,C R -
ié? 2-'((SF 3- Di metT am #6- pyr r ol Fdial 1-y1 ) - pyr iydb -erj
F7INT- 5-ethyd, 7- met hoyy - gFF benZ[ d] [ I, 3] oxazi n-4-one s F \NI

met hanesgyd fronat e nonohydrate. To 2ol ution of

compound 132 (120 ng, 0.304 mml) in diethyl ether

(3.0 nL) was added nethanesulfonic acid (0.0394 ni,
0. 698 ) in dijethyl ether (1.0 nlL) at rjoofh -67 WO
20038/ 379 PCT 7/ 020427 wc enper atur Abt er

st LEhag for %@remsol e wEs Y | red,
washé&h wi th di etthyl r, and dried in vac room
ten‘pé?rat ure, to Aﬂly@ " /N"'@ ol
2-12-((S)-3-D net hyl am no- pyrrolidin-

1-yl)-pyridi n-3-yl |3%- et hyl - 7- net hoxy- 4H benBpad] [

1, 3] oxazi n- 4- one net hanesul fonate nonohydrate (141

0026 2P S S5 bl i s e o
219 {5 Rl BT 4 e £ Enf o O s
hydroxidg (9.80 9,418, mmo]) 21 00C f@.248urg @ider Mo, Thk readiof, mixtise was
partialff dngZySrle it ey agicans Phgse gt wpshed il cighhppssahane
(50 mI). Ofhe(ahubbusthhade waLacdddifiéd to %H Q35 {vkh BN &iC1And tientxtZdted with
g. 05 %1 H o dd, J =7.9, 1.8 H), 8.32 (1 H dd, J =
ethyl age@te (8.x8404znL.). 9T r7cqmbingd dngaiic sdlutibns \@eré TvaBHed with saturated
6. 01% .21% Calcd f 2H26NA03 . . 2CH3SOBH .. H20,
NaCl igfiplesmt e s v fou: BhotOe [Fathsiay a4 Eansrairtion byrrotary
evapox%icib@g(dvﬁ)ed%o@iﬁ@ﬁh@l’{' @nim 98%? a4 b f-whidé! powléF. 1 4 RVBR YCDClL,

-et hyl - 7-met hoxy-4H"benz[ d] [1, 3] oxazi n-4-one
400 MiHz) B Gri8ddetBub= 200Hz), 661 (d,i 1dh Jot 2.0dta)pd a9 s, 38, 1.92@, 2H, J =

7.0 M)y} 25 lod Bed Bt SHER A MS Y6 180 M 80 26 B0 |' Foorm
2 B AT TR "
benz[d{{1,3lpxprinvkone (9t TisCb@R76 engdrétt mmel)tand gV-methylimidazole (285 uL,

P R O
i f I i 4.0 0
ol ARG S er” R VS 0o e
(DMSO-d6, 400 MHz): S 1.21 (3? t, J= 7.3 Hz),




2.02-2.12 (1 H m, 2.28-2.36 (1 H m, 2.79 (6H, s),

3.08-3.17 (2H, m, 3.47 (1 H dd, J =8.0, 5.5 Hz),
WR2®303%379 (2H, m), 3.86-3.91 (1 H m, 3.91 (BEEX/USI0N7/020427

6.90 (1 H dd, J=7.9, 4.3 Hz), 7.00 (1 H d, J =24

Compb‘lﬁd Rll@?m(gll 10 nﬁno@ was EchedFtB Xhe rﬁn@ﬁre %@O TE o9 5) 141mute855and the

mlxtur(elwqq stlgr)ed a Zﬁac fox@Oaglr(glg%and{agr'ogm panprratge dar b/bOL@ach
methyE 8%%%2@3%%0% 60%1%?)?%5‘(1 TQCPB lgc?)n/é 0'1505 mm%liQ were a&de%Z%O °Cto

réparation

the mituré,-aht Yle BidbirdBiRwtiasd B0 Oy fordl hodr.NThe Wa&u@yﬁqiﬂm’@-vﬁ?asg)oured
I]- 5-ethyl-7-methoxy-4H benz[d][ 1, 3] oxazi n-4-one

into igq WatepARshRdIagied WithoEt Aco| Thej asgans¢ layeiowproweshed sith(satgated
NaHC@ afqguglrgtg:g Eg"{ﬁnl:s)l aﬂd%‘dﬁ% hﬁf‘h%%gﬁﬁc_: pglés \?[gs"t V\ﬁ le dvde?%nhrxdrous

Na,SOenpebadentrated M V&u0%6 aff6idt@nipotind SHBBO mgt N0 hedslh bd DYhite
solid was filtered, washed with diethyl ether, and

powdedrj ed in vacuo at roomtenperature to give

e L Ry S e o
5-eth)tl¥7i-ﬁ1|etlf(ﬁ§€zﬂl-®bﬁz[(1]l[$,3]m)mﬁ&oﬂe ¢I82)r TesoRtibh @f cdpound S

124-125 T, -235 (c.0.58, MeOH). "H NWR
(37.64 pNBomysol) 2 trm%lamgxeﬁ mLg 3¢ mmolyin aphgdnopy 1,4-dioxane (800

mL) 0 gt G R o gl i ORging 17 £ 39, fmgp 2t room

tempethtéré updertAr. dThe rdsultify Mixtbredvadz}irred &R Koursd Thedoludios was
12.2, 7.3 Hz), 3.77 (L H _dd, J= 11.6, 6.7 Hz), 3.91
conceletgq.tpd gnd diutgq withgater) (200 myy) and F§QACc{5¢mIgThepresyiting solution

was bﬁ f?’eéi"{%}yH g E\Qt% sle_ag.\;?atXH]) %1219-? f@caﬁé’b&%te /tlg:ﬁz&géétgg gﬁ%l§t}l)§ bcetate

(3 x 360 mid, The srgani, la)]erﬁwlclze)qon&m&la dndl irdshetbiwitll waterdbrine, &nchrled
4 (0.5H, Anal . C 53.04%

over anfstions N8 Co o] Bihe a9mo vas pEBIAAR viouo ek st proguct was

purlﬁe?l'lty]&?/%rg;f' gr %‘%t@ rﬁk/]ﬁ' (%%xn{‘iom:%%% oﬂﬁ]%ﬁ?@ F%q 'S%l?fﬁg Chenoglc)r;tl Co.

Ltd.) usjng Hgratient of 2012i% ey dddthiehatank$ b, )aéldmammm:ﬂd B2(37M3%,
D-tarfrate H2O. To a solution of conmpound 132 (100
73%) Ay Y@IOZ"S?F“HWBP)‘S $%idret hanol (2.0 nL) was added

[oozeﬁta”w raﬁb ole?gs? @Dn@t};tﬂ?&fﬂﬁH LE)}'nath(ﬁﬁ‘i?Slendm%-yl]

erat After rlng I ng
5- eth)ddl metthoxy- 4fH-Ibbnz[db[1 S\esizgddront h HEt(h32w)! To arduton eficdnpound

132 (léﬁc uoﬁ;ﬁOﬁ:ﬂ?ﬁ%&)ﬂ§ g&g\{y?taﬁﬁre (q 6 ng was ac?idédzhyds'ogen chloride (4Min
dioxaney 0)7RY rIdion83- rmlnbr) 2t &thbhe émpelalled YA tdt-sh 4f93} 3 b %sﬁks, a

oxazin-4 - one hem-D-tartrate nonohydrate
solid fasmed which wes|fllsvedsaft,ivashédowilth dietlps ether,Mbd ABied 86vecoo at ambient

tempegah%r% o %@o@bgmmc} gﬁ ﬁ,;l)gl% NEIZ\)V éol(%klne %Ogﬁ?rhso"c
[o]o 2“2 3%@ (&3 655% Meoﬁé &?N&ﬁglzfvgsd;f@@oo l\ﬁgrg)‘) 31 %@ (ﬁ% J 7 3 Hz),

2.14- 24211(3H m)H. 28)2, 3(6(181)11()12 R (3, d, .V =4.8 HY), %789(}}&)d,, J% lOQHz)

508417 @H ), 3363 489@%83 piy Jegabl s Bp Gy ). 9 Lgf 9L = 74,

. e f
4.3 H%,Z’g.orlgm Odgt)'aioz gg ff»H H, 9526%@% s mﬁ%d%@i 1% Hz),

8.32 (1H, dth %= 4.00R% Hz), Ferel%(rléi:, sbnndf C 58.45%, H 6.56%, N 12.35%, Calcd for

T L e

- 75 LEkambleéd.e Sykesid 6f SlBUFLLRQ(S)P3-Dimethylamino-pyrrolidin-
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conpound 132 (100 ng, 0.254 mmol) in nethanol (2.0 nl)
was added L-tartaric acid (19.0 ny, 0.127 mmol) at

wo omsns@nper ature. After stirring for 1 hour, PEEUS2007/020427
resulting solid was filtered, washed wi th nethanol,

an([:i dr llgd) gﬁrlﬂﬂlcy-?l]ﬁﬁ-et‘hQPmrﬁ&ﬁB?f aHUBchz[J]Pl,ﬂ]'O‘X@zm-4 -one.
[00278} et hﬁdémm@Lq@W PHRA[2H((D)B- leetbxlammq-wpmqhd}n% =&k pyyridire-3-yl]-
s} TPy AR50 e ol B dreu R b L promgredgpeording

to the Illfowihp methddg! | ) 21 -345 (¢ 0.052, MeGH). "H NVR
DMSO-d6, 400 MHz): 6 1.20 (3H, t, J= 7.3 Hz),

[002751 71- 1 Pgaparation ofiy-[2- 2(5061 Dlmelthyl_anunowrrtﬂmm-lcﬁprel)im-3-yl]

S-ethﬁ ﬁ%ﬁw}% 4}&6)}_%5[@[’1%% "196 oegﬁﬁél 2? 3& ?i&g}_f)n §§ cOmpound

132 (1@08ﬁ>g 01304, mgxgl) ni dﬁﬂ%zl @thJeA(zEBo hh)) wab aa@ec( %deogen%hloth }4 M in
dnoxalge, 8. 072% g)I.HQ)289(gn12181)(a1’rqqm t_gglpegatlﬂe4 Agfter stlrrlgg |£Qr) 30 myalthe

resultffe 36 Rt Al e ud Bl A e TR Rl

tempe?e@ﬁﬁ/t@@ﬁff&m QRQS'X mﬁﬁﬁ{yﬂlﬁﬁlﬁabynﬁ}i&lﬂpﬂ ﬁl)erdﬁVﬁyneﬁétﬁyl 7-
quat ernary am ne bearing HNE inhibitor @)

methogs T EPer a1l ewHD-“rome - HOL Gl N T45m) o5 ey yellonciolid. Mp

173-148% 20 AL sToganst MR NS0 PP M 210511

7.3 Hz), 2. l4221d(1H 21) 2.28- 236(1H m) 272(3H d,J= 49Hz) 278(3H d J 49
o), S Y L0 330 R0 ek 50 U ol T s TR -
14, 4L, 0 AP PRI PSR 1,
8.32 (hHxddy/e= 4asl. S}Hz? r@ﬁ?gﬁ:ﬁ)&gﬁr]‘ t(E gtmgg?/@%S?‘f/ﬁgNrISS%SJ/G,eCalcd for
C22H2ag4253pﬁ&f %'é@o A éﬂgé*ﬁrlééaﬂe@all\l'é 24BYc. The fractions
002781 B Beh 1 215 S SO E AT 1
-ethylH-Nmo(xﬁmllb,enﬁ[ﬂﬂlm-@az& 4-8’11302Hd11 : 2H,0, Td a=so4lutﬁ)n of

compqqi%j 132 (gé) é’lﬁ\ 0. é&ﬁ n,}p‘{)]grl l(éh,?hoil_gzlﬁ (26Q1r%1i§ (vgaﬁ.]acllqud h;odrognghlorlde
é4M 1(1%110)(%5& 0. 23289141L( 6‘913 ?'Fﬂol rg&n(t&hggr!a'%.\ ég’r élir rééw( 30 min, the

resulthg{);Ql1d1w29ﬁ(t¢rpd,3wshddzwnﬁ dréthyl eEsiGindidried wﬁacho[ah/hdom
HVPA

tempeEp 10 giye g G r SR @%L@S}{é)%%%p@pﬂuw\pygh@- i @hy{ 7-
methok¥248-behz[d] d][1,3]oxazin-4-one - 2HCI - 2H,0 (120 mg) as a pale yellow solid. Mp
150-159 °C. [a]p*® 272 (¢ 0.52, MeOH). 'H NMR (DMSO-ds, 400 MHz): 6 1.21 (3H, t,J=
7.3 Hz),2.21-2.36 (2H, m), 2.68 (3H, d, J=4.3 Hz), 2.75 (3H, d, /= 4.3 Hz), 3.06-3.16 (2H,
m), 3.50-3.55 (2H, m), 3.67-3.72 (1H, m), 3.84-3.96 (2H, m), 3.93 (3H, s), 6.92 (1H, dd, J =
74,43 Hz),7.00 (1H,d,J=2.4 Hz), 7.10 (1H, d, /= 2.4 Hz), 8.10 (1H, dd, /= 7.4, 1.8 Hz),
8.32(1H,dd,J=4.3, 1.8 Hz), 11.34 (1H, s). Anal. C 52.33%, H 6.53%, N 11.11%, Calcd for
C22H2N4O3 - 2HCI - 2H,0, C 52.49%, H 6.41%, N 11.13%.

[00273] Preparation of 2-[2-((S)-3-Dimethylamino-pyrrolidin-1-yl)-pyridin-3-yl]-
S-ethyl-7-methoxy-4H-benz[d][1,3]oxazin-4-one methanesulfonate monohydrate. To a
solution of compound 132 (120 mg, 0.304 mmol) in diethyl ether (3.0 mL) was added
methanesulfonic acid (0.0394 mL, 0.608 mmol) in diethyl ether (1.0 mL) at room
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[00279] Preparation of
6- (2- Cycl opropyl - 2- oxo-et hyl ) -2, 2-di net hyl -[ 1, 3] di oxi n

WO 20080537 S' ). To a stirred solution of THE (SROI/mE007/020427
and diisopropylamne (32.45 niL, 227 mmvol) at -78 C

tempeYisre2 ARE sdrrigToP38 dlin, ithdWekiltihd d8lidWvas ﬁl@é?ednwc{s}led &hﬁ diethyl

reaction was then stirred for 30 mnutes at -
ether, amb;d‘rlqcbgz VggUGAL rogggemagurwg@, gaddeld-4(D)- 3%rrmbyiagmgo-@yrrohdm-

h
Bl SR A s
monoliyc&até(tét 1 g} dryd wﬂuté;sdlidOWIﬁ 44-49r¢, (R 3-205(c H3%

and the reacti on was lowed to stir for anot her 38

NMR (DM F-ds. 400 MHz)cS 1@%/1c63J5b|t clanddd®)bdAYi2. 12n18; mie2.8 8:2736 (1H,

m, 261 5 AL, R0 99055 ¥ GpU2 7N BDEFRE O .

(2H, ddeype. @tsus sz\fbl 6863 80 (2H, Irﬂ}} 3®OET, 961(l£}htm) wa (BHaQt bon (lH brs),
was cooled in an ice bath and 1 unti |

6.91 (bl &, viers7 .81 QiHead’ 0 rld, ded 512 ‘bHZMsOk&H che@ 4/\Hﬂh 8.05 (1H,

ad, s 58 DENENNE R (o 10 46 2ORRL ORRAR BT MROR R

6.01%)N 9121%SCxch@omy)sz&Lr4O§%d2@&{§$’O3P$ OHLONC 94016784, @1 6.00%, N 9.27%.
filtered, and concentrated usi na rotary evaporation to

(00278 r k bPEcwaration of 2j2+((S)BaPimethylaminapyaralidin-1nd)pyridin-3-yl]-
st RN U585 S Bl AR DRRIREN 308 B o

compditn@qekcdllmﬂn@[ 0.004 hang) infdiehyli QRe (2.0hB) thﬂﬂld&:& rifluoroacetic
uct were pooled and concentrated using rotary

acid (@Q%k?omln P 8RY mumelhetaopmdempeanie. shfterstisring fasaf rginj the resulting

solid ‘%i% f%?eé&b é@&?he@ \5”1) e%ﬁ%ggjaﬁd 58&[? acgg al %ﬁ%ﬁ_ﬁyégﬁ_&g? give

2-[2-((3- thethﬁ%mbﬂrolﬂiéﬂ 1E3V)-pyridin3- 3233 clttv-7-athbxy-46B8 [ M
1
benz[«élbie%gzgg &p‘gne t%ﬁgpa%;t;pg{%égw paty veltoywirdigh Mp117-119 °C.
25 I 3
e O .5 IR TR AR OMNO B0 Bl LR (O Tl
2.02-2ck0( 181 ni)p2 2843 360t H, enjp2A(6H es), 3.083117t(RH, mc)raomuold{ dd J=8.0,

5.5 HiY, SRIBA0R 10 JBEH IR BOr T (1 a0 (Fhofi- 48 1, 4.3 Ha),
T CorRg e O
dd, J +i 3, 1.8H5, 9.&5 {-1\ mgs]).+l4n@1. Q ssilosmmi snzm?,mum.%lE%;sc'\y/glgcé (f)o4r

= ? t
CZZHZ&:%T:E@AF&% J@ 5\?\/6)9\/" Eg)%lés% yf‘]ggzzgll) Pr epar ation of
[0027§] 5 Di P%&hﬁ%@ﬂ‘ef@ éﬁg@?,tnhﬁémglagﬁlh&f duT Iigyl )-pyridin-3-y1]-

low ng is base procedure di'sclose
5- ethlﬁgmethmyf‘&hbdndd][151qxapp1—4-b3859 532851804&9&5) ToReolwiion of

compcmngaé? Qﬁﬂm%nb br{)éﬁr ! ll)alcssxlkqlc\:/vﬁ)il eg}g ?ﬁﬂﬂl@s wasy dgé Itrgfuo gac():(gtxc

acid ((}'0‘61133r m{i 6999 ﬁﬂn&?& r)oa_llﬂ%lhﬂaf‘éiug@ ARer Wﬁ?ﬁ)r"}" Holdr, the resulting

hexanes (4 x
solid was filtered, washed w1th diethyl ether, and dried in vacuo at room temperature to give

2-[2-((S)-3-Dimethylamino-pyrrolidin-1-yl)-pyridin-3-yl]-5-ethyl-7-methoxy-4H-
benz[d][1,3]oxazin-4-one- 1.5 trifluroacetate (131 mg) as a colorless solid. Mp 124-125 °C.
[o]p® -235 (c 0.58, MeOH). 'H NMR (DMSO-dg, 400 MHz): & 1.21 (3H, t, J = 7.3 Hz),
2.03-2.12 (1H, m), 2.30-2.36 (1H, m), 2.78 (3H, d, J= 4.3 Hz), 2.81 (3H, d, /= 4.3 Hz),
3.08-3.18 (2H, m), 3.47 (1H, dd, J= 8.6, 5.5 Hz), 3.69 (1H, dd, J=12.2, 7.3 Hz), 3.77 (1H,
dd,J=11.6, 6.7 Hz), 3.91 (3H, s), 3.91-3.95 (1H, m), 6.89 (1H, dd, /= 7.4, 4.3 Hz), 7.00
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The hydride was then suspended in dry tetrahydrofuran
(THF) (2000 nL) and the m xture cooled to O Cin an
w0 e@shaism To this solution was added PCT/US2007/020427
t-butyl acet oacetate (160 g, 1.01 mmol) via an
(1H, d@dd:IZAl on),fAomn@lH, dy 9p\W.SHz) 83 (ZHh@aJrJ& a4, 08GM 8. B2 @1H, dd, J =
stant flow of nitrogen After the addition was
43,1 851731 $86 (1he)r LU0 Bh Sadnall Cocts% o1 418906, & 9.98%, Galsa for

t To thi
szHz?ﬁﬁ@queﬁp ggdﬁ%b I_?IQI%!OK% unt (|\3/IS| n gycl Ioﬁexane,
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collected and concentrated by rotary evaporation to
yi el d conpound V (63.15 g, 45% as a yellow solid. "H
NVMR CDC13 S: 11.08 (bs, I H), 6.00 (s, 1 H, 5.59 (s,
1 H, 2.52 (q, 2H, J = 8.0 Hz), 1.22 (t, 3H J=28.0
Hz). ESMS mz: 141.0 [M+ H+]. [00283] Preparation of
6- Et hyl - 4- net hoxypyran-2-one (W. The following is
based
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on the procedure disclosed in Deshpande, V. H et al.
I ndi an Journal of Chem stry, 35, pp. 790-793 (1996).
w@ooposas® V (57.65 g, 411 mmol ) was pl aced i n BOT/USEN7/020427
dried 2000 nL three-neck flask and dissolved in dry
acetone (1500 ml). To thi s sol ution was added
pot assi um car bonat e 540 mmol es) and o
di met hxampiet® §mthmns ogaqumn@m amingdenriagiNEdghibitor.
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hours. gIhe%5luﬁdSﬁ|v)as\m&cdﬂlh‘é&Q| aRicthé Fesiliue Iwa@ prfTﬁEJIaﬂﬁ‘g b aﬂ&h)/e HPLC.
and triethylam ne was added (12.2 nlL, 87.5 nmo

The fragfions sgpfpiningthg éputqd@ﬁmPPB@we@Hmhlh@d(tg yvel@corsgound 232

275 U85 30, SO RIERSD PRG540 095

Hz), stit@ahydr.of uiemz), 89548, ;.J 3843210k (M@ﬁiﬁddﬂ%ﬁﬁ@l&, 4.13 (m,
the reaction was stirred an additional 2 hours at

IH), 34 (sheH), 8t (o HYi kb2 fra, 24k St hetive 1 A (ma2tl),& Bd(m, 1H), 2.33

(m, 1HEERSRTE Al 20t Ak o7 ana0 e aBls e ano TET el due v
purifi gdamypleil.i § nﬂl@kis@hP?fﬁh‘é@gr aphy eluting with a
gradi ent of 0-10% net hano di chl or onet hane. The

Of racti ] e desired pfoduct were
I I ecﬁq‘gA ngét”n%%ﬁt$at ed by rorary evap@ke€ion to
Id g)orrpou X (3.6 g, 62% \i el H)/‘as a light vyell ow/ 0]
H NMR CDC13 S: 5.7 4.92 (s, 1H), HO o
2 95 (s, , @.43 (g, 2H, 208" Hz), 1.18 (t, 3H, J—
12 Hz). ESMS mz: 168.1 [M+ H+]. Exanple 12.
Synt hesis of chiral pyrrolidine conpounds. -73 WO

008/ 0 / S TV 2N i 4
[00274) o8/ 2??%:15’8% ot@g f%‘?@%@ -2-802e -2, 2 \dicheRY {3 ]dhbxin-4
one (8’). To a stirred solution of THF (500 mL) and diisopropylamine (32.45 mL, 227

mmol) at -78 °C was added 2 M n-butyllithium (126 mL, 250 mmol). The reaction was then
stirred for 30 minutes at -78 °C. HMPA (66.58 mL, 383 mmol) was added to the mixture at -

78 °C and the reaction stirred for another 30 minutes. To this cooled mixture was added

dropwise 2,2,6-trimethyl-1,3-dioxin-4-one (25.3 mL, 191 mmol) and the reaction was
allowed to stir for another 30 minutes at -78 °C. Cyclopropanecarbonyl chloride (8.76 mL,
95.7 mmol) was added dropwise to the reaction. The mixture was allowed to warm to
ambient temperature while stirring over night. The reaction was cooled in an ice bath and 1

N HCI was added until pH 6 was obtained. The reaction was extracted with diethylether (3 x
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WO 0BR834379r epar at i on of PCT/US2007/020427
(R -4-(1-Benzyl -pyrrolidin-3-yl)-thionorpholine 1, 1-
100 mlj) OXiHdeorgahic laysnswedt BEBmEd, Sklshewith 3fihél (3 x 50 mL) dried with
1- benzyl - pyrrolidin-3-yl ester was prepared a
sodiug sylfate Halieredh apd copagntrapé ysing g(ggry eggpora,@@sto dark brown oil.
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[ 00286] Preparation of
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I t I
CDClg(S& 50798 m) 5. 5 1% %21 g%gggm &gad:@ d@& ;Er?mg%% .\/915'3 [M + HT,

175 [Mi+nids] and hydr ogenat ed for 90 m nutes. The cat aI yst
was fllteregpphbdgpd IN HC1 was added (300 |). The
9 soPve d in vacuo® arf¥l t8kenl yp i n2§SMTEATFAA

hil to obt ai n i ound as a
yeIIOM/oiI % X 3296 "H NMR (400" MHz) D20 S
dm

3. 88-3. 68, , 3.57-3.45 (@ 10H), 3.37-3.29 (m
2H), 2.45 (n] gt 210 (m 1 H. 205.1 [M+ H+
[ 00287] Preparat|on of
5-et hyl -2-{2-[3-(1, 1-di oxo-t hi onor pholin-4-yl)pyrrolid
-1 - yl]pyridin-3-yl}-7-nmethoxy-4H benz[ d]
[ 1,|3] oxazi n- 4- oqﬁﬁ_éo 5-et hyl -2-(2-fl uoropyridin-
¢- 7- et hoxy-4 nz[d][l azi n-4-one (50.0 ny,
A7]molY in anky@heous 1, 4 (- 74 WO W08/ 036379
007/ 020427 di oxaned was added conpound
Z (52.9 ng, 0.22 mmol) and diisopropyl ethyl am ne
[00281]120 LPreépagatiomof 3,5ldioxamptareripecidittheylestiar(UN2 The following is

s DY B TR T SRR 0850 h M 909 To

an ovenQiriedrs [#er MgkkavasHdaed %urﬁ@)%@x@de? %f/@dl?ﬁ’érswn in mineral oil, 1.21
acet ate/ hexanes to obtain the title conpound. The

mmolgs; 4865 ghyndes oiiragenigay Thechydride avas mphnmlth\bcmes)(mm REUmL).
The h)?dqnde%alg(iﬁgnt sru%;t)een%eg’ b E'&%tra ?/ gfgragf({'ﬁ%9(2t0|68 mL) ang the mixture

cooled to 0 °C in an ice bath. To this solution was added t-butylacetoacetate (160 g, 1.01

HO

mmol) via an addition funnel dropwise over 2 hours at 0 °C with a constant flow of nitrogen
gas. After the addition was complete the reaction was allowed to stir at 0 °C under nitrogen
for an additional 30 minutes. To this mixture was added n-butyllithium (2 M in cyclohexane,

556 mL, 1.11 mmol) via addition funnel dropwise over 3 hours. After the addition was

complete the reaction mixture was allowed to stir at 0 °C for an additional 30 minutes.
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conpound as a yellow oil (19.2 ng, 23%yield). '"H NWR
(CDC13, 400 MHz) 8 8.33 (dd, | H J= 1.0 Hz), 8.1 (d,

WO 2048/03637%. 0 Hz), 6.92 (dd, 2H, J= 2.5 Hz), 6.BCI/{83001/020427
H, 3.93 (s, 3H, 3.83(m 1 H, 3.62 (m 2H), 3.39

EthylfrBpiohatkl(85.84 3@ dro1 nlmb')),wéi 18ed ito Ahthddidon furln@] arﬁi"ﬁd»ded to
2.16 H. 1.94 (m 1 H, 1,29 (t, 3H, J = 7.5
reactl(P-lIk;lOWEaswfsr hiSzhougs . At thispdint theseaetisinewasallopst ée marm tup de room

tempe?z{t%ﬂgwasl% stt%%éz&g%n émmn Sg <%ons’tag lj)?l?ema %q?ﬁu{] c%"qtl rqg{) rU d in an ice
bath ahE|2<’:I~$ HQ (PN o tigss, Sobled to BAGS bdfdré hdiitibr)tvens aﬁ&@cﬁ&roBWfsfeﬁiﬁa an
200 MM Tri s pH74 1 /m BSA) to a workin

addltl% gk ovar Rdust Theseaction pH. wasrheeieddp snare Boitsaligationd If

s BBk BOURLE, B0 BuIR Sh 8% i e

majorpoitih ¢ THF/6yQbhexaddvaldddantad apag fdeihaagekoul Ryershd the
m nutes at room tenperature. DMSO al one was used as

organicisglvigwas spducedityrold e usipgmery Axmneraian. (Hgaquequs layer was

extrac?#ﬂ]%{tlgegﬁl?l %%?‘a nﬂﬁ?%&@g& 'gh%%grg ggbt%glegma?lg?oltl g frgc?ué:tlon was

diluted séth eButd atetate €50@EmLadakecormbinéd@ith eheasrigasie pasisiom atlue’i)us
final. concentration of | x 10-4 M The reaction

extrackipi.o B OF&nif RO aYRs mgshedawith Satwratsd Safhufrb@ﬂ?lli@r@é? %iounb) dried

over IR EHRE A, 5L RS OF eV Blraton, T resiue
was theo stibjettedvishigh e/panﬁddlbtyllaadﬁl (140 midrshy, slicat pah distifibtdsehead) to
t hat had _been pr e&zenched The AMC f| uorescence was

yield [idag of @Hdeicomppund\id ps aeleamail K FANMR GRIGLs ¥ 16k Wy (s pl i), 8.59 G,

10, LSRR L AL\ GO 8 034U L00 Bl s

237 [MenN@q; rigtpmntmsylp*l otted and fit to the H| II equatl on
to quantify 1C50 val ues. The | C50 val ues for exenp

10028%bnpouﬁa@aaﬁeov epédutbyk &hydroxyapran-1-ong §ViA solution of F23% (vIv)

e e e e i N ——

liter ratmg boGonpitashdndtoeled Liv £n 13@6@&1 Ifemnd) mhutdyE ClrﬁEchompound U was
characterization (n ta 000 NZ269.1 [M+ H+
loadedntq\ar) adgitaey fupneliand sjqply 3@@@0 [tha stirtgdmixtue 9vey Mo uks. EE he

reactidh Qas allowed to warm up to room temperature overnight. The TFA/TFAA solution
was removed by rotary evaporation. Residual TFA could be removed azeotropically with
toluene. The residue was then purified by silica gel chromatography eluting with a gradient of
10-50% ethyl acetate in dichloromethane. The appropriate fractions were collected and
concentrated by rotary evaporation to yield compound V (63.15 g, 45%) as a yellow solid.

'H NMR CDCl; &: 11.08 (bs, 1H), 6.00 (s, 1H), 5.59 (s, 1H), 2.52 (q, 2H, J= 8.0 Hz), 1.22 (4,
3H,J=8.0 Hz). ESMS m/z: 141.0 [M + H"].

[00283] Preparation of 6-Ethyl-4-methoxypyran-2-one (W). The following is based
on the procedure disclosed in Deshpande, V. H. et al. Indian Journal of Chemistry, 35, pp.
790-793 (1996). Compound V (57.65 g, 411 mmol) was placed in an oven dried 2000 mL
three-neck flask and dissolved in dry acetone (1500 ml). To this solution was added
potassium carbonate (74 g, 540 mmoles) and dimethylsulfate (51 ml, 540 mmoles). The flask

was equipped with a water condenser and mechanical stirrer. The mixture was heated to
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/ 3 239.1 MrH+ D " 40 N 239.1 [MrH + 261.1 [M+ Nar 4
279.1 MWK D O I/ NN240.1 [M+ H+ 5 262.1 M:rNa+ C
wO2®8/036379' 253.1 [M+ 6 D 0 I~ 0 / N1 N 258CT/UPND?020427
H+ 7 C 0 S230.1 [M+ H+ 8D 09 239.1 W+ D O N

reflux€br; 3.3 Bodd3 -Aﬁhay‘siﬂ"b yRLCMBGhYWed RASHGBRILLomplete. Therefore the
PCT/ US2007/ 020427~ E ectrosEray mass Conpound

reactiqn; wagcgaples tgp,s@@m temparatire-d theswids aeme eadt by fiiltratioro nT fenddf vent of
the ﬁlfj gt% was remove% by roury evaporation. The yellow oily residue left behind was

purified by silica gel chromatography eluting with a gradient of 10% to 50% ethyl acetate in
hexanes. The appropriate fractions were collected and concentrated by rotary evaporation to
yield compound W (40.55 g, 61%) as a yellow solid. '"H NMR CDCl; &: 5.78 (s, 1H), 5.42
(s, 1H), 3.80 (s, 3H), 2.51 (q, 2H, J= 8.0 Hz), 1.22 (t, 3H, J= 8.0 Hz). ESMS m/z: 155 [M
+H.

1) Ts-Cl, TEA, DCM

Z0 e
Ho . o 2) Me,NH, THF \T N o
v X
[00284] Preparation of 4-Dimethylamino-6-ethyl-2-pyrone (X). Compound V (4.9

g, 35 mmol) was dissolved in dichloromethane (50 mL) and triethylamine was added (12.2
mL, 87.5 mmol). To the resulting solution, tosyl chloride (6.7 g, 35 mmol) was added and
the reaction stirred at 0 °C under nitrogen. After 1 hour, dimethylamine (2.0 M in
tetrahydrofuran, 19.25 mL, 38.5 mmol) was added and the reaction was stirred an additional
2 hours at 0 °C. The reaction mixture was washed with saturated aqueous sodium
bicarbonate solution, brine, and then concentrated using rotary evaporation. The residue was
purified by silica gel chromatography eluting with a gradient of 0-10% methanol in
dichloromethane. The fractions containing the desired product were collected and
concentrated by rotary evaporation to yield compound X (3.6 g, 62% yield) as a light yellow
solid. "HNMR CDCl; &: 5.74 (s, 1H), 4.92 (s, 1H), 2.95 (s, 6H), 2.43 (9, 2H, J=20 Hz),
1.18 (t, 3H, J= 12 Hz). ESMS m/z: 168.1 [M + H"].

Example 12. Synthesis of chiral pyrrolidine compounds.
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[00285] Preparation of (R)-4-(1-Benzyl-pyrrolidin-3-yl)-thiomorpholine 1,1-
dioxide (Y). (S)-Toluene-4-sulfonic acid 1-benzyl-pyrrolidin-3-yl ester was prepared as
described in J. Med. Chem. 1992, 35, 4205. (S)-Toluene-4-sulfonic acid 1-benzyl-pyrrolidin-
3-yl ester (400 mg, 1.208 mmol, 1 eq) and 1,1-dioxo-thiomorpholine (817 mg, 6.042 mmol,
5 eq) were taken up in dioxane and heated at 140 °C for 20 hours. The reaction mixture was
cooled and the dioxane was removed using rotary evaporation. The resulting residue was
purified on a Biotage 40M amine column using a gradient of 0-50% ethyl acetate/hexanes to
obtain the title compound (88 mg, 25%) as a yellow oil. 'H NMR (400 MHz) CDCl,
6 7.30-7.20 (m, 5H), 3.55-3.54 (s, 2H), 3.19-3.17 (m, 1H), 3.01-2.91 (m, 6H), 2.62-2.58 (m,
2H), 2.51-2.43 (m, 2H), 2.00-1.97 (m, 2H), 1.71-1.67 (m, 2H). ESMS m/z: 295.2 [M + H]".
[00286] Preparation of (R)-4-Pyrrolidin-3-yl-thiomorpholine 1,1-dioxide (Z).
Compound Y (88 mg, .2989 mmol, 1 eq) was dissolved in EtOH (2.0 ml) and 1N HCI was
added (300 pl). Degassed solution 3 times with N; and the Palladium catalyst (10 mg, 5%
mmol) was added. Degassed with H; (g) 3 times and hydrogenated for 90 minutes. The
catalyst was filtered off and IN HCI was added (300 pl). The solvent was removed in vacuo
and taken up in water and lyophilized to obtain the desired compound as a yellow oil (59 mg,
82%). '"H NMR (400 MHz) D,0 & 3.88-3.68 (dm, 2H), 3.57-3.45 (m, 10H), 3.37-3.29 (m,
2H), 2.45 (m, 1H), 2.10 (m, 1H). 205.1 [M +H]".
[00287] Preparation of 5-ethyl-2-{2-[3-(1,1-dioxo-thiomorpholin-4-yl)pyrrolidin-1-
yllpyridin-3-yl}-7-methoxy-4H-benz[d][1,3]oxazin-4-one. To 5-ethyl-2-(2-fluoropyridin-
3-yl)-7-methoxy-4H-benz[d][1,3]oxazin-4-one (50.0 mg, 0.17 mmol) in anhydrous 1, 4-
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Compound Structure spectronmetry HNE | C50

dloxaxfefgﬁ?@d[i,?/lwfé Eﬂad@?WF?\A Qﬁ(‘Sﬁg]rﬁg,'&ﬁ Iﬁﬁ}%l)]anBMuJSoﬁbﬁrl 1 amine
(120 Wlg 9.8 rpmol.) atiraony engreratyrepaplerN Ao vernighy. ThezgBitipn [vids+

concelFlJmte(? %aﬁ %725} LBM]He uggé Qurilﬁfr‘d or’_f % tg%éfMd\X [aalgre cf_(n?fq_mn using a
gradient of 20-75% ethyl acetate/hexanes to obtain the title compound. The fractions
containing the title compound were combined and concentrated by speedvac to afford the title
compound as a yellow oil (19.2 mg, 23% yield). '"H NMR (CDCl;, 400 MHz) &: 8.33 (dd,
1H, J=1.0 Hz), 8.1 (d, 1H, J= 7.0 Hz), 6.92 (dd, 2H, J= 2.5 Hz), 6.83 (m, 1H), 3.93 (s, 3H),
3.83 (m, 1H), 3.62 (m, 2H), 3.39 (m, 1H), 3.26 (m, 1H), 3.22 (m, 4H), 3.17 (m, 6H), 2.16 (m,
1H), 1.94 (m, 1H), 1.29 (t, 3H, J = 7.5 Hz); ESMS m/z 485.2 [M+H]".

Example 13. Determination of inhibitor ICs values against

human neutrophil elastase.
[00288] Human sputum neutrophil elastase (Elastin Products Co.) was diluted into
Assay Buffer A (200 mM Tris pH 7.4, 1 mg/ml BSA) to a working concentration of 0.55
U/ml. Inhibitors dissolved and diluted in DMSO at 50x were added to the elastase in Assay
Buffer A at final concentrations ranging from 1 x 10* M to 6.95 x 10> M and preincubated
for 20 minutes at room temperature. DMSO alone was used as the negative control.
MeOSuc-AAPV-AMC (Bachem) substrate was dissolved in DMSO to 20 mM and further
diluted to 1 mM in Assay Buffer A immediately before use. Substrate was added to the
elastase assay at a final concentration of 1 x 10* M. The reaction was allowed to proceed for
20 minutes at room temperature and then quenched with acetic acid at a final concentration of
3% (v/v). A background fluorescence control was prepared by adding substrate to elastase
that had been prequenched. The AMC fluorescence was measured using a Wallac (Perkin
Elmer) Victor2 plate reader equipped with excitation/emission filters of 355/460 nm.
Fluorescence intensity versus inhibitor concentration was plotted and fit to the Hill equation

to quantify ICsq values. The ICsy values for exemplary compounds are represented in Table
1.
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In Table 1, the ICso (nM) for human neutrophil elastase are represented as
follows: A< 15; B=16-60; C =61-150; D > 150 and ND = no data.

- 105 -



Henorrhage Mdel @10 ng/kg 6~ 2 C N, \ C 4/ |

1012 Nl N13 NNN - 106 W 2008/ 036379
WEMBS3Q07/ 020427 % I nhibition in Mirine Cop@DUSZH0T7/020427

Structure Lung Henorrhage Mdel @10 ng/kg ~O 0 |

[00292 o 16 C O Nxaﬁpﬂ 4., Neutrbph# blaltadefhdifded 1thghémotiablc assay
[00292] Thls in vivo assay is based on estimating the amount of hemorrhage in the lung
following intratracheal administration of human neutrophil elastase (HNE). Hemorrhaée is
quantified by measuring the concentration of hemoglobin in the bronchoalveolar lavage fluid
(BALF).

[00293] Compounds were dissolved in DMSO or saline and administered
intravenously to male balb/c mice (22-30 g) at a fixed volume of 0.01 mL/10 g or 0.1 mL/10
g body weight, respectively. DMSO or saline served as vehicle controls. Mice were
anesthetized with halothane and the trachea exposed by a small incision in the neck. Ten
minutes after compound administration, mice received 7.5 units/animal of HNE (Elastin
Products Co.) dissolved in 25 mL saline. Three hours after HNE instillation, the animals
were euthanized with an overdose of urethane. The thorax was opened and the lungs were
lavaged via tracheal cannula with 1 mL solution consisting of 0.4% trisodium citrate and
0.85% sodium chloride. Triton X-100 was added to the collected BALF at a final
concentration of 0.2% (v/v) to ensure cell disruption. The hemoglobin concentration in the
BALF was determined by measuring the absorbance at 405 nm. Results are reported in Table

2 as % inhibition of HNE-induced hemorrhage with respect to vehicle-treated controls.

[00294] Table 2: In vivo activity of compounds ’
‘ % Inhibition
in Murine
Lung
Hemorrhage

Model @ 10
mglkg

Compound | Structure

G

I 0
12 éf:/ " NI

13 L - NI
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36 INC FC39" 1 CN- 107 WO 2008/ 036379
WEMBS3Q07/ 020427 % I nhibition in Mirine Cop@DUSZH0T7/020427
Structure Lung Henorrhage Mdel @10 /k ng 9 41 |
Nl 11011 0 N44 NNB ~pi~ N J O|®&bibition]] : C N N
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N54" 1 , C»JINN NJO002951 In Table 2, the %

WO nivlosd3ron val ues are represented as fol | ows: PERUSDN7/EB0427
= 11- 30 and C > 30 and NI = no inhibition. [002961
Exanpl e 150 Acute Lung Injury Mdel |(%inhipitierimeability
Assay) [002971 Adult male Wstar ratig Q'GFO 250 g)
wer e anest hedmpathdAl Sthuctirei Nt r aper | t |_| ection
of pentobaybital (30 ng/kg). Under tlhg, hiesi a,
|'i popol ysaccharide (LPS) (100 g/ 100Q rhgxkgni gl ) or
physi ol ogllg al saline (108 b/ani mal) [was

morrha%e

intratracheal ly inject o@ 108 WD 2008/ 036379

PCT/ US2007/ 0204127 |l ncr easé lung |permabi ljity after
LPS instil| ation S measur Evan' s bl ue [dye (EBD)
| eakage frjom bl ood.| EBD (40 /5 nL/lkg) was

adm ni steried via tajl vei hours after the | LPS

chal I enge.| At 6 hours, an ls.wer e |[exsangui nat ed by
cardi ac punct t%e under deep~apesthesi a &nd tjhe
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ensure thelLrenmoval of EBD fromthe{vascul ar spaces.

Lungs were| renoved jand EBR %was extracted in § ni

formanm de jat 65 C over ni D content was

det er m ned| by asuring abs nce at 620 nm usi ng a
spectrophotoneter. [The test) corrpound was di sslol ved in
sal i ne wi tjp—a—sra—ameunief—1 N-HO and

conti nuous|ly infused int r@églously at a rate |of 10
ng/ kg/ hr over &I hours st j ust aftEr LAS
chal I enge.| Resllts fare rep in Tabl e 3. [{00298]

Table 3: Ijn vivo activity of conpourds (ALl npdel) %

| nhi bi ti on—Conpound otlu?L/ba\lc —the—At—mngdel 0

208 0O NC|N N
50 » B

52 \o/\/o\/\o/\/o\/N\o N B
oo
53 G B
O
54 l ”j]fj C
O N

[00295] In Table 2, the % inhibition values are represented as follows: A<10; B=11-
30 and C > 30 and NI = no inhibition.
[00296] Example 15: Acute Lung Injury Model (Lung Permeability Assay)
[00297] Adult male Wistar rats (200-250 g) were anesthetized with an intraperitoneal

injection of pentobarbital (30 mg/kg). Under the anesthesia, lipopolysaccharide (LPS) (100
ug/100 pL/animal) or physiological saline (100 pL/animal) was intratracheally injected.
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In Table 3, the %inhibition values are represented as
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o02op e Tpblt BT heaiEied alevBeP R dA R he " core by

a carbon atom of thé¢ heterocyclyl or [heteroaryl] ring;

R2 is hal o, pseudohal o, alkyl, aIkenyEY qﬁgngl,

hal oal kyl , I kyl, N NR, - - ‘.’fﬂ; IS(O) nR;

Ra, Rb andC cséﬁg each in g%%ﬁﬁ%ntly se ﬁ%@gﬁ fir om

hydr ogen, al kyl, al kenyl, al kynyl, hal oal kyl,

cycl oal KyT, aryl, heéterocyclyl and nhgiteroaryl,
(0]

208 © N

&
o]
132 N NP PN C

134 |
N
\o/\/N
[00299] In Table 3, the % inhibition values are represented as follows: B = 11-30 and
C>30.
[00300] All publications and patent applications cited in this specification are herein

incorporated by reference as if each individual publication or patent application were
specifically and individually indicated to be incorporated by reference. Although the
foregoing invention has been described in some detail by way of illustration and example for

purposes of clarity of understanding, it will be readily apparent to those of ordinary skill in
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R is -OR3, -SR3; NO2 or NR4R5; each R3 is

i ndependently selected from al kyl, al kenyl, al kynyl,
wha00eabddyd , het eroal kyl, cycl oal kyl, aryl, PCT/US2007/020427

heterocyclyl and heteroaryl; R4 and RS are selected as

the arf iallighv\sf the }eaBdingelf thy iaventionehnt cariten eRdRes And Selifeh®shs may
from hydr ogen al kyl, al kenyl, al kynyl, hal oal kyl ,

be magg Herp thou%dapprtmgéf@m &w@;rywr gqaqpewé‘@@mpgded claims.
provided that at |east one of R4 or R5 is not
hydrogen; or ii) R4 and RS together wth the nitrogen
atom on which they are substituted forma 5-10
menbered substituted or unsubstitued heterocyclyl or
het eroaryl ring, wherein the substituents when present
are selected fromone or nore Q; ms0-2; each nis
i ndependently O to 6; with a proviso that when Ais
3-pyridinyl and R2 is halo or nethyl, then R is not
2- phenoxy; R, R2, R3, R4 and R5 are optionally
substituted wth 1, 2, 3 or 4 substituents, each
i ndependently selected fromQ, where Q is halo,
pseudohal o, hydroxy, oxo, thia, nitrile, - 111 WO
2008/ 036379 PCT/ US2007/ 020427 nitro, fornyl,
mer capt o, hydroxycarbonyl, hydroxycarbonyl al kyl ,
al kyl, hal oal kyl, pol yhal oal kyl, am noal kyl
di am noal kyl, al kenyl containing 1 to 2 doubl e bonds,
al kynyl containing 1 to 2 triple bonds, heteroalkyl,
cycl oal kyl, cycl oal kyl al kyl , heterocyclyl,
het erocycl yl al kyl, aryl, heteroaryl, aralkyl,
aral kenyl , aral kynyl, heteroarylal kyl, trialkylsilyl,
di al kylarylsilyl, alkyldiarylsilyl, triarylsilyl,
al kyl i dene, aryl al kyl i dene, al kyl carbonyl,
aryl carbonyl, heteroaryl carbonyl,
het er ocycl yl carbonyl , al koxycar bonyl
al koxycar bonyl al kyl, aryl oxycar bonyl
aryl oxycar bonyl al kyl , aral koxycar bonyl
ar al koxycar bonyl al kyl , aryl carbonyl al kyl ,
am nocar bonyl , al kyl am nocar bonyl ,
di al kyl am nocar bonyl , aryl am nocar bonyl ,
di aryl am nocar bonyl, aryl al kyl am nocar bonyl, al koxy,
aryl oxy, heteroaryl oxy, heteroaral koxy,
het er ocycl yl oxy, cycl oal koxy, perfl uoroal koxy,
al kenyl oxy, al kynyl oxy, aral koxy, al kyl carbonyl oxy,
aryl carbonyl oxy, aral kyl car bonyl oxy,
al koxycar bonyl oxy, aryl oxycar bonyl oxy,
ar al koxycar bonyl oxy, am nocar bonyl oxy,
al kyl am nocar bonyl oxy, di al kyl am nocar bonyl oxy,
al kyl aryl am nocar bonyl oxy, di aryl am nocar bonyl oxy,
guani di no, isothioureido, ureido, N alkylureido,
N-arylureido, N -alkylureido, N ,N -dialkyl ureido,
N -al kyl-N -arylureido, N ,N - diarylureido,
N -arylureido, N N -dialkylureido,
N-al kyl -N -aryl ureido, N-aryl-N -al kyl ureido,
N, N -diarylureido, N,N,N -trialkylureido,
N, N -di al kyl -N -arylureido, Nalkyl-N,6N -
di arylureido, N-aryl-N,N -dialkyl ureido,
N, N -diaryl-N -al kylureido, NN ,N -triarylureido,

-110-,



am di no, al kyl am di no, aryl am di no, am not hi ocar bonyl ,

al kyl am not hi ocar bonyl, aryl am not hi ocar bonyl, am no,
w@eionoad3ky | , al kyl am noal kyl , di al kyl am noal kyPCT/US2007/020427

aryl am noal kyl , di aryl am noal kyl, al kyl aryl am noal kyl ,

al kyl am no, dial kyl am no, hal oal kyl am no, aryl am no,

diarélaHIno al kyl aryl am no, al kyl carbonyl am no,

WHAZ) 16%L-AdMIeR S ani no, aralkoxycarbonylanino

anyl canb ar bonyl am noal kyl ,
aryloxy&%&%%ngbggﬁ%o ¥ ¥ aryloxyarylcarbonylanIno

aryl oxycar bonyl am no, aIkyIsquonyIaHIno

aryl sul f onyl am no, hetgtoa yl sul f onyl am no,

het er ocycl yl sul f onyl anj no het eroaryl t hi o, azi do,
- N+R51R52R53, P(R5) 2, R5)2 OP(=0) (R5) 2,
-NR60C(=0) R63, (@?3 I : :

al kyl aryl phosphonyl , di aryl ph
hydr oxyphosphonyl , al kyl t hi o, ,
per fl uoroal kyl t hi o, hydroxycar bgnyl al kyl t hi o,

t hi ocyano, isothiocyano, alkyl'sul finyl exy,

al kyl sul fonyl oxy, aryl sul finyl oxy, aryl sul fonyl oxy,

h xy,
nuputroklenoneaianaildaste

whereth Aliky 5alti mexabértd hyﬂemcyclyl ar beltamrpbﬁmg Eammgtted yo the benzoxazine
dlar | am nos Ifon ony yl aryl am nosul f onyl oxy,

I
core bé(lalﬁ?‘ Rom At the he %%yﬂbf gbgﬁFroaﬁfl%ngul finyl,
d I a
Z%Y';]%I;Hllﬁ qohh‘l)é fl%%’ﬁl‘kleﬁ osu|‘¥“ II%%%YI&II J}Qﬂ%lkyl NR'RY,
—OREII—aCI@@)I%fmrneeS{DI)mfyI aryl am nosul fonyl,
' osul fonyl or al kyl éggpanIno sul fony

di aryl am n
%%%r%@%ea%nwem&mwlmt Bhiydrogea, alkyl, elI(eqylsalkynyl

1 2 / 020427 arrangenent,
haloalfyl: %@ ‘I@l Qrgf q@%@{igf%lgg b %89@/1 E (apyya
tRI mi-lomﬁanxw @LNe)z,orN& RECH2) y- O-) or
al k gpedlthloxy (i.e. -S—( CH2)y--S-) where %@IS 1 or
2¢a tlwd@mergieodpselem from aélmb,salkwl @lltymeﬂ balvelkat, beteroalkyl,
t b ene d each Q is independently
Cydo%ﬁﬁu%?ﬁ#ﬁ%ﬁ%ﬁcﬁﬁg*i ?b?%?ed with one, two or three

sRbahd Riantsslecrdab folapendent |y sel ected from Q;
each 2 is indepen dentlg hal o, pseudohal o, hydr oxy,
oxo, thia, Ri tafl Re arerfiag gldepemdﬁgqu selgptadcfagm diydrogen,

oyl R YSRGS O s Ny Sy
providel kieanwt leﬁﬁninaloﬂ Rﬁ or R’ IanoZ hgdm@érﬁ obonds, al kynyl
containing l,to 2, trip het er oal kyl ,

cycl oalikyl, Reged Bar%yth@r wyh theyeifregeicgfemyan which they are
I I
substﬁ%ﬁ%%@i YdIa ﬁg%ﬁﬁ&%@%ﬁ“‘t‘%@gg ?ﬁﬁ%@ téll?d ﬁe{t& Q/Ck llosr Iyl

heterodiyalring) whatkini thy bubstialek lvetiea rpyésst are selédtd:cﬁfrmlnﬁ‘dnb)&r more
al kyl i dene, aryl al kylidene, al kyl carbonyl,

1,
Q; arylcarbonyl het er oar yl car bonyl ,
1groogyclylcarbonyl al koxycar bonyl ,
oxycar bonyl al kyl , aryl oxycar bonyl ,

aeymowymahbankhayﬁybﬁ ar al koxycar bonyl ,
k | kyl I I I
g{ﬁ? &8}3 '%g(% at ?‘kﬁylépn H’Ygég{‘r ggqf{/)ﬁplys h%&o & methyl, then R' is not 2-

phenogyalkylamnocarbonyl aryl am nocar bonyl ,
dlarylanlnocarbonyl arylalkylanlnocarbonyl al koxy,
aRy,IR)Xﬁ, , Rt are yi)tmmlly etstitwedt with dx3,,3 or 4 substituents, each

R N S L L T

arylcarbonyloxy, aralkylcarbonyloxy,

al koxycar bonyl oxy, aryl oxycar bonyl oxy,

ar al koxycar bonyl oxy, am nocarbdayl oxy,

al kyl am nocar bonyl oxy, di al kyl am nocar bonyl oxy,
al kyl aryl am nocar bonyl oxy,



di aryl am nocar bonyl oxy, al kynyl al koxycar bonyl ,

guani di no, isothioureido, ureido, N alkylureido,
woe@sysarei do, N -al kylureido, N, N -dialkyl uret™us$2007/020427

N -al kyl -N -arylureido, N ,N - diarylureido,

nitro, Nrm@[ y:hdié@it&mydféx%arﬁd)r@]l l<hr§‘db'<5>@fk:§il®onylalkyl alkyl, haloalkyl,
-N - argl ureido, N-aryl-N -alkylureido

polth{pq{ﬂ(yldp@rr@pw Men;mngplkyl Nkemyl,cgnqurw b;qj%double bonds, alkynyl

contalglmgr yﬁgl}?t]él:ﬁy bo'g qu&a;{}?yll\?yc Oo'&llﬁJk,yﬁ\g' nglkyl heterocyclyl,
heterobbfd\\&laﬂdyaraﬂ'l Ntet@hﬂy}’ |alﬂilﬁy1eralldé|nW afdllkyhyl, Betetoarygald L, trlalkylsﬂyl

di no, yl am di no, aryl am di no, am not hi ocar

dlalkYbarklynlﬂnﬂlkﬁkdmrblééylb@wwlsﬂylaalwlaiwmma%bdmnglkylcawpm;

e RSB AT, v
alkoxyﬂai‘bdn kY0, arﬂbﬂ&dﬁ%(ﬁm ﬁ@loxfb&ib@ﬁ&lﬁﬂyﬁfﬂrﬂﬁoxy@ﬁ%ﬂw no,

di ar% am no, al kyl arlyl am no, al kyl carbonyl am no,
a

aralkoxyeas bﬂnwb?ﬁfhﬁ)@y Hivhl aangceeh s hwkatamisocarbonyl,

a Y.
dlalkygd;r%lkg%g&%om%mor?glgbﬁbglr ngﬂé{ﬁpgx%%ﬁ@wg aArr lalk Ilammocarbonyl
alkoxyrayyloxy, Gatebsunylogylineeroaralk sy, &uiefmyllywmyn@ycloalkoxy,

aryl sul fonyl am no, het eroaryl sul fonyl am no,

perﬂuﬁ@@lﬁﬂpébﬁkw&m dkymdemh aralkaxyy @kb‘ﬁ?f)bptlﬂ%% agylparhonyloxy,

aralky]%ﬂggﬁ&?%g%g%ﬁ(c@oﬁﬁgyf',pﬁ?%lég%ﬁlgﬂn%xygrgﬁ%%(,?arbonyloxy,

aminoahrbyhyoyy, ptiodgmhianydrbordileadyy Hjaligdgphiaoydrbonyloxy,
hydr oxyphosphony| , aIk Ithio, arylthio,
alkylaaéammsﬁlrsav XY Hiasyl awasa?eélpbbmdm isathioureido, ureido, N-

s R EELAASAGN, A S SESRTRN ot -

diarylereidos NI-bryhyrkidioyN, hﬁrdﬂumhfeanw Noalkyl-Nyshyhugido) N anglNxafkylureido,
| koxysul f am. no nyl , _
NNy 31 g i%*& }kﬂ%gﬁlgqamwl@ﬁﬂﬁﬁﬁgmmrsm Nsajkyl-N',N'-

d1aryllff’I‘Ire:Kdo""ﬂTI LAOEN! lf\IOHIMIk?'ﬁMeldg'ﬁlN’l ?{@ ilﬂH' F&‘%(c!id)WN' N'-triarylureido,

yl arylfam’nosul fonyl oxy,
amidiad, laydyimﬂuﬂnmyhrylammqiirmuhxﬁlnnﬂhocad:rqnlys lalldydnmylhothlocarbonyl

| f al k f
arylanaﬁasﬁ? agﬁ?%mﬁmlr?ﬂé iﬁﬁ@%@g@mﬁvﬂyl%noalkﬂ
arylanﬂﬁ&ilﬁﬂ‘ B‘i‘a?}%rﬁ%)ﬂl %yl QI@T&‘M@{HH{HA AN Amb, (\il\ﬁllkgl]ammo,

kylaryl am nosul fonyl’; or two groups,
haloalkylllasmmct at)éaramomilarylharamm dlkylarylamdino galkyd carbomgriamino,

alkoxicﬁ?@ta 1&%%%}?{*%%%23& OX%)@%iafi%@r}}g}xsi%@r%cgb%ylaminoalkyl,
arylox?ké"r%ﬁﬂ%irfoglk?)%r}(lbxﬁ Vﬁcar@ol{)@ﬁgﬁ% ayloxYoebSnarhho! OF

Q@ groups substitute the same atom
alkylsul(ﬁcge{lmmof amy}subtbm;larem, heterohryi®! fosylamdteyp betd gy ¢lylsulfonylamino,

recrof U §ab, AR RUoBl s i 040 e oy

dlalkylbfﬂﬁﬂib\h?ﬁrah@w&l@h&ﬂhonﬁ' Jﬁhﬂy de@)@leﬁllyl()l‘llydroxy?hosphonyl alkylthio,

am noa I am noal y
arylth@omrﬂmma&y thmhzdrdmml@nulaﬂdéthlcaltmmho 1smhtoayzmong 1

alkylspiod kb T ot Rl SvELG b IRy: iR LPRUSH v diagypufonyioxy,

alkox@uMbayl6€§, %mﬁds)alfonﬁbﬁy &Mdylar&haédiﬁ’)ﬂyloxﬁ &il@l'k!ﬂéﬁﬁﬂlosulfonyloxy,
het er par trial kylsil lary

Iyl
arylamipespligny %ymharylamm@suéfpyylgxy wlkylavlawm@s@tfenyloxy, alkylsulfinyl,

alkylsﬁl@%rlgﬁl,l()%yllyi.\l?‘ﬂpg’ax;ﬁ%df% gl?‘h?&gxﬁulflog%‘ly%l y\FS}OAHXnyl, aminosulfonyl,
alkyla&hl&mﬁ}fﬁﬁylbdlaudylamlﬁd)éaﬁbyﬂaﬁerhaduKﬁbhyl aiayy e inosul sy br

aryl oxyc ny Ial%ﬂ araIF ycar bony

alkylaé)fl%{pwﬁ gg\,yg(ﬂwwg ﬁroupéf\y Jeglsbt&qy.}tgpqgms inal2orl,3
am nocar bonyl , al kyl am nocar bonyl ,
dialkylaninocarbonyl, arylanrddéarbonyl,
di aryl am nocar bonyl, aryl al kyl am nocar bonyl, al koxy,
aryl oxy, heteroaryl oxy, heteroaral koxy,
het er ocycl yl oxy, cycl oal koxy,




per fl uoroal koxy, al kenyl oxy, al kynyl oxy, aral koxy,
al kyl car bonyl oxy, aryl carbonyl oxy,

wa@e@Bkgdscar bonyl oxy, al koxycar bonyl oxy, PCT/US2007/020427
aryl oxycar bonyl oxy, aral koxycar bonyl oxy,

arrang@ffie i 6ic R Ydraxaikylahddyd g Ao (CHE‘)\;J@%Mhloalkglenoxy (ie., -S-
di_al kyl am nocar bonyl oxy al kyl aryl am nocar

(CH2)dpa)0f/PHFMeﬁ6@§ﬁ%h§Heox§'( Idu)er)awh@e yu%bphzo@rrté'pdb grgups which
SUbStlﬁEe %ggngﬁﬁ* eﬂ{?f&ir allél'lg %’aﬁﬁe' do, N -al kyl urei do,

arylureido, N ,N -

“deathy0 U ﬂidépend&lﬂ)aﬁh{éulbﬁtﬁutéﬂ Or Naﬁ‘sftmﬂécﬁ{vku oHé QivB@r three
N-al kyl -N -arylureido, N-aryl-N -alkyl ureido,

substlwemr@pbpqﬁem@ea@y sqlpated fom;Q] |,al kyl ur ei do,

d| ar ﬁ"ur e&%h 'M,\{’ﬁ,‘{r X%IHN%J %?Oh& a?k%ﬁ%% gx hia, nitrile, nitro, formyl,

mercabl;o[\hydfbﬂy’qafbdﬂyl- dhblamb(ydfﬁbdi@',lall&ll\ﬁlkw hilbalﬂyly hblllyﬁaldﬁlkyl
al kyl am di no, aryl am di no, am not hi ocar bonyl

no,
ammoa\klxy Idéﬁ*i’i“ﬁafilh}'loéléif:% ﬁg)ntamus& U toahiouhinbendsr Hlsypl cogmnm 1t02

triple géﬂdlgggt%égf(wa};wéﬁﬁ?{l a?lgi//lahé%l{ Eﬁlg?g{etgg%cxclgllakky aryl,
heteroaiylk,)drahyll;l @nalld:n?]l ki}&lll@mwl’,l @eterd&ﬂjl@l&kk}ﬁaﬂlﬂ?lﬁlml cﬁﬁ&bk&l’@lﬁ@l

| am no, yl am no, al kyl car bonyl am

alkyldgarwéﬁycmaﬁwaq%wenaraawmp@wwwwm arylcatbonyl,

heteronlyﬁag@c{/ g &Jcﬁgga(%ﬁé’ %[%QP%%MQ@Car(g%l:arlborrlt‘{lalkgﬂ kyl ,

aryloxgcqrbmgymrylo&ycdﬂbwnyllaimlnﬁalkﬂxﬁchébonwawﬂﬂyﬁ%ai)ﬂalkyl
PCT/ US2007/,020427 aryl oxycar ponyl am
arylcaghopy} Bigs FATHPPER QYL 2 XARinPeB RN irﬁlﬂbylammocarbonyl

oenE 085 LIRS, Bk SMARAEL ) 38158,

heteroﬁ’l(y:lxlﬁoky( F&ﬁl)oﬁralkcﬂ?( ltréi))r(osﬁ?ljﬂpxylf NRGEQ%«;@ IRﬁ%&luoroalkoxy, alkenyloxy,
i a phos yl ary phony
alkynﬁ%gs} E‘gﬁ(}ﬁr onﬁyay B, Sg@ﬁwwarall@rlwbwlw

alkoxﬁ%bﬂoh foy, ?fo&kéﬁ?i&ﬁ’ll(ﬁéﬁrl Sllﬂlk%m'carbo loxy. amuﬁ)carbonyloxy,

hydro ycar ony ocya f sot hi ocyano
alkylaaink;plaélohy]onyJ cha(l}(ylaaiukqplaﬂmhybnyJ atkylary&trmhectﬂrtﬁonyjway

dlarylao{p b%g&?ﬁw ﬁg\(i}ylgﬁ(mqﬁcé S ngllblgy(/) isothioureido, ureido, N-
alkylu?éldfd’ |I@-Hiy‘1‘19’§iélbf NnXleP&Yeldo oL N J@Ydll@ﬂhx‘%ﬁﬁ)ul\lf ?W(X/l -RXM4rylureido, N',N'-

aryl’am nosul f onyl oxy, di’aryl am rosul f ény
dlaryllatidjbl, N-griybureidosN/N' {dﬂ@lkyiugcldoaN(gllkgluNf-arywreldo N -aryl-N'-alkylureido,

-y AL R I A B BB v -

dlaryltﬂjeiﬁﬁéI ﬁ@r?pﬁulklf &Qbklyluréitié‘lﬂfﬂ -@[Hrﬂqguilﬁﬁﬂ%lldo N,N',N'-triarylureido,
aryl am nosul f onyl ; diaryl am nosul f ony

amidir, kiky$anyid b mmhﬂmnyammothmmbo@yl gﬂ«qunﬂnOW(lcalrbonyl

arylanfitR sy Pt ooyt oBiareinp RO Taminoa R "'
arylantlhoawlkmb@r(n@m)oélkyle alskyra%v1ﬁ§%hu<ypa)1@narﬁy!nksyd1§m?mﬂlm oxy

erey is 1 or

(i ;
haloallgylamg, awharnmois«{b@/ﬂamluoﬁalkﬂ@rymo,aall@marb@géammp, form

ko B g A B S R SRR L S e,
aryloxga&bonymﬂﬁmeamgmtafwo@akﬁ@drs&ﬂmmib &y loRSErbSnyMAInE XY ,

al koxy, aral koxy, alkyl, heteroaryl, heterocyclyl,
alkylsulfgnylaspino Nrylsrifanylamser l@etwvy&uh‘owﬂs@nmh@a@nyclylsulfonylmmo

e t h g sy 60 63
hetemh@? ﬁﬂ,ogglﬁ{,‘ Wﬁe Ghrkga?gli{ @1' % :) roc 8)@{ Vo NRRA=NR
d1alkyl¥7ﬂ)sﬂlﬂ>@?l’, h!&lyla‘ryipm@hkry}}l edierylma@{dﬁyl Q?@mxﬁpﬁb@b“@ﬂye fkylthio,

or thiaal ﬁﬁy‘ ene; l‘stl R52 and R53 are eac
arylthio prrfuerga tpthb B@é:ﬁrbogylr@i}qylthg)p i}}locygp%wwhlocyano

heteroaryl, heteroaral kyl, heterocyclyl or

het er ocycl yI al kyl ; -113 -



R60 i s hydrogen, alkyl, aryl, aralkyl, heteroaryl,

het eroaral kyl , heterocyclyl or heterocyclylalkyl; and
woeB8036329 koxy, aral koxy, al kyl, heteroaryl, PCT/US2007/020427

heterocyclyl, aryl or -NR7OR71. 2. The conpound of

alkyls@llfaymxgz, amﬂ&ﬁlf&m a@lsu%bxysﬂfy’?lsgffomh arox-yrﬁﬂfonyloxy,
e

ound claim 2, erelnAls

alkoxm{frp m)d@y)cIammcmllfoméow,@bhmmmpﬁ@fonﬂloxsrhbalmapmmdlfomyloxy,

arytanffoBafioh oty e gl RSuoRy o B BR o sar oy, Sopiiny

alkyls@lforynesrglishl fifiy), & u5foK INRYREK R BRYICAIRG, YUl fEh inBsulfonyl
Y Th ewc[:]orrgoundyo ry?s ¥ Ymﬁrr?dl gi or 5, %v\her)g??}mA i's "

alkylapynqsglfogyl, dlalky}an@nw}fp@xln@rybﬁmawlf@ﬁylcdlarmnmosulf@ybor

ka8 RES Bt kP PR Whish sk 1O R B £ e

arrangémam &g@fheﬁformdrwkﬁeﬁedmyso 2; RYNCHLRO-), t&oambfénwrmunsl

any of clainms 1-3 6 wherein Ais 4-pyridinyl .
(CHz)yx@ )ovnléywﬂ%uw Ge. aMCHfz)y@r)awh@e v oF 25onherQ] growps, which

Subsnwﬁ t%egg}hgg%yn “%é heI?&FﬁﬁFﬂgﬁJ]d of any of clainms 1-10,

dl oal kyl or al koxy. 12.

TMhQﬁﬁ‘pM&ﬁerﬂi@n@ﬁyeléﬁtectfrahﬂﬁlolpgelldohﬁlﬁfl@‘dﬂox@zok& thia, nitrile,
chl oro, brono, nethy ethyl, trifluronmeth

nitro, fasmph xgercapto, hyﬁ@xzz@c}fbmwy@lrowﬁvb@nyl@hkal ﬁ&yﬁhm@alkyl
oL By B Mgt bBa PSR e

contalﬁmg lab 2Cth§1erhbnﬂls 1}3terdﬂ1|leyle¢yl&ldiﬂcyl Scyalohbklylallbéﬂ }fb@érKWclyl
oal kyl hal oaryl , alkoxyalkg al ky ¥
heterosyclﬂak}qyb@rxlolilmraﬁwlnaraﬂﬁéz argikenvlofrp iyl @tewleikyl nalkylsilyl,

dlalkygﬁgh{}ﬁ gik}lﬁlaﬁﬂgl htélnwghﬁ 3111'( e Fihag%l:llyflgler&%%{nq'lbarbonyl
arylcagmyyﬁsmfdaqnydrbm:]mlhet&géycmﬁédw&@h,@dkdéoyy?eaﬁwll ?r |

[ t . ai s
alkoxw'a%%hyx%ﬁafgrﬁg%pa&nw&@%@@%ar%%g&@%g|a‘k’a}k%par° onyl,

aralko g N, o R RO A e oD e et

dlalkyllanenmmhimwhdiryiﬁm&rwanbbnyjl dmry&arﬁmﬂwéarbmi}e lra‘iyllalklﬁﬁmlﬁocarbonyl
ar al kyl car onyI al kyl | kyl anmi poa
alkoxy, @fYéWe?ﬂeﬁ\é RW, heto?rwlhweﬁs@w gAylogy, %xciaﬁ%spaww

T R e
aralkykbarhmmpmm aib@tmyﬂbpnwon}gtahybpwar&dnymy, &alkbxymarbonyloxy,

amine S s LSS ™ 18
alkylai’y’gétlrg{r‘xgglg&;/ﬁé)g)} PP ESohADRY, BuaniBinobisBRIMEERE, ureido, N-
alkylureido, N-arylureido, N'-alkylureido, N',N'-dialkylureido, N'-alkyl-N'-arylureido, N',N'-
diarylureido, N'-arylureido, N,N'-dialkylureido, N-alkyl-N'-arylureido, N-aryl-N'-alkylureido,
N,N'-diarylureido, N,N',N'-trialkylureido, N,N'-dialkyl-N'-arylureido, N-alkyl-N',N'-

diarylureido, N-aryl-N',N'-dialkylureido, N,N'-diaryl-N'-alkylureido, N,N',N'-triarylureido,

amidino, alkylamidino, arylamidino, aminothiocarbonyl, alkylaminothiocarbonyl,
arylaminothiocarbonyl, amino, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl,
arylaminoalkyl, diarylaminoalkyl, alkylarylaminoalkyl, alkylamino, dialkylamino,
haloalkylamino, arylamino, diarylamino, alkylarylamino, alkylcarbonylamino,
alkoxycarbonylamino, aralkoxycarbonylamino, arylcarbonylamino, arylcarbonylaminoalkyl,

aryloxycarbonylaminoalkyl, alkynoxycarbonylaminoalkyl, aryloxyarylcarbonylamino,
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heteroaryl ring. 22. The conpound of any of clains
1-14, wherein R4 and R5 together with the nitrogen

W@ e@snais7whi ch they are substituted forma 5 oPCBUS2007/020427
menbered heterocyclyl ring. 23. The conmpound of any

aryloxgtarbbaylaminb; dkkylswiiesy@aminG, aﬂyEsul‘ﬂoﬂ hminlo; hé%éroé@ls)dﬂf%nylammo
116 WO 2008/ 036379 PCT/ U82007/ 4R?27 V\,he; ein A

heterocpgptpuldpnyliainorstereatylihiop atio, -Ai Ry RR3], P?él?qf})z,, P(E@%y)h,,

or -G RO R AR 1 g SR prsions
hydrokgihessiemngl, yll@llthw arylt@lo, paﬂ&bmmyﬂtﬁiokM*droxycarbonylalkylthlo

di al ky] am noal kyl , al koxycar baonyl al k
thlocyﬁwrl&&bl@ayq%n@Akélisw;ﬁmylome@flad%w&ﬂxaaarutsngﬁnaquy1 arylsulfonyloxy,

oYL SRR 3 120 o

dlalkyﬂarﬁﬁhog&fonyroxyj éfylamllRVSulfSnﬁmd)f dieylaminadlKytyloXy,

al ky|, al koxycar onI hen di al kyl am no,
alkyla@f‘%%@é@fw@/m al Mi%hﬁwlo i%é‘!afpkxlb arygwhiwwarylsulfonyl

T T T——

arylamnhbd?d;foﬁ;‘llz R&Sylamaidsyllf(myﬂ bt ﬁi}(ylaf}kadhmamhﬁmyl,,or two Q' groups, which
al kyl ) am no,

| oal k hal di. (hyd
substi eﬁwﬁ%ﬁ%%ﬁﬁ E%?%GFP;PP tqg@'fh(sf ro}%ﬁe@mﬂ e.. :@¢8H2),-0-

| f
), tthQl'kyl%g r%)ggn d@g?f—l‘a ?[?r agk}; glrtlgllmr(] Q% S1GE ap% thgr% yis1or2;
or twon@ glyohps ettigH subststmmthpyzime atdmp t(lgp&leyfqrm%lmla&y apd ,

| et hyl | 2-hyd thyl
Gy %mdsswfeeﬂwﬁ%%ﬁ@tﬁ{eﬁ%e&%@ ilb gy o or thrée

substlﬁlteht‘gxééeﬂrr%ﬁé(ﬁcﬁhh Keledt®d f}g @ethyl, ethoxynethyl,
cyanoet hyl, cya opr opy dr fret hyI am nonet hyl ,

dRAEs hydrary raleidyy aralkexy, rabk)phlmelternmgt hl}tteroc&eb'j/ralryhdﬂl NRR"!,

wherelﬁ?r p%gci)gb i g}’%gtlﬁﬁ%%ﬁcﬁgﬁhg{h%wﬁ% Il,?pé?lky aryl heteroaryl
heteroﬁbé'll{ﬂlof Hét@ro@yé’l&ﬂ%‘f R# emdt}(é‘7t oﬁgﬁﬁgf Ql%‘l%\l hXifQﬁﬁ'yré\ﬁle oxaalkylene

di oxol an- 2=yl net h thy piI peri
or thl@thydmﬂar bonyl met hyI hydr oxycar bonyl net hyl ,

EIIO lfﬁ@ ¥| cal gﬁﬁ%@ Wi}} ﬁydr?‘%ﬁ&r %lkyleflw&)a}%lkﬂyheteroaryl,

het am %&é@@ &hytke IPf28BY:ny! oxycar bonyl ani noet hyl ,
eeroor m él.\SI&HZW% rocgc cp:c?ﬂrr%,ound of claim 23 or 24,

V\Réone hy\drqnen, gllqyi;tam,ll arakkyh ylleterqmyipmwroanaﬂqﬂxr}mquyclyl or
t hyl am no, diethyl am no,
heterogyﬁ%nl%h% zfﬁaﬁorret hyl , di net hyl am noet hyl
dREetibyikaxy, m&iwlal gh)h@fe%%&‘yl M%@wﬂaax@PByJNRmR”

nethoxycarbonyl oxycar bony
2. The compound of clalm 1, wherien R is —OR?, —SR3 or NR*R®,

3. The compound of claim 1 or 2, wherein A is a 5-7 membered heterocyclyl or

heteroaryl ring.

4, The compound of claim 1, 2 or 3, wherein A is a 5-7 membered heterocyclyl
ring.

5. The compound of claim 1, 2 or 3, wherein A is a 5-7 membered heteroaryl ring.

6. The compound of any of claims 1-3 or 5, wherein A is pyridinyl.

7. The compound of any of claims 1-3, 5 or 6, wherein A is 3-pyridinyl.
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phenyl met hyl , hydr oxycar bonyl propyl, hydroxyal kyl ,

hydr oxyal koxyal kyl , 1-im dazolyl, 4- norpholino,
woretophad3rn- 4- yl met hyl , norpholin-4-yl ethyl, - NGQHBYBRN7/020427

met hyl sul fi nyl net hyl car bonyl, cycl oal kyl am noal kyl ,

f Buor o Theltdhpysling sy &iyrvficladhis NG, 5 or 6, wherein A is 2-pyridin?/l.
di_al kyl am noal kyl car bon?/l. , E-%rrol idin- | -ylnethyl,
pYr r ol iThe empoung pEarmaf clairay &3 operdpyheiein doisedt pyridiny 1.

219X, FHeS ARy orbiards 810X QRbILORRY PagLAYR: 4 Y

Ni tret hiThe porpgouad ofard-of cahd Mg, whebditNR? is halo, alkyl, haloalkyl or
di met hyl am noet hyl am no( et hyl ) car bonyl , - SO3H or
alkoxy.( CH2) 3SBH. -117 WD 2008/ 036379 PCT/ US2007/ 020427

26, Th ' 3, | B2 b S rQgen

P SRR Pl Py SOAL B B 38

ethyl, yiflurgesnhylQr nieshoxst hyl , di met hyl am no, .
tert-butyl oxycarbonyl or nethoxycarbonyl; niislor2

ah¥ n2Thecompaung of @y of Thaime bipovheteinR' sny-OR° ol -aiVR'R’.

(4 2 Bl ob iyl lians fhoreteFin s MRagen.

a5 ky TR pand 4 eBi B Rt Rnis Jlyl hfoaligg heteroalkyl,
aryl, hﬁefbmgm&waﬁ(ﬁfawlﬁpmxfa?ylg%ﬁﬁmyl% i s hydrogen,

, methoxyet’hyl o opyl met hyl . 29. The
c dfrpoutitie efmpsuad of &y, of alagmel-h3 ARl 1% whemimcR Qs nieshyl, ethyl, phenyl,

e s REREL AT, oL D B S DO S e o

omedp BT R 5NN (G102 therein Q1o g,
The cofhocompoohd afanyef claimd 4, wheeimBY istydfogenyibwer alkyl or

alkoxyéﬁ?yl. WO 2008/ 036379 PCT/ US2007/020427 R2 OR2 01 \ O

18.  The compound of any of claims 1-14, wherein R* is hydrogen, methyl or
methoxyethyl.

19.  The compound of any of claims 1-14, wherein R® is aralkyloxycarbonylalkyl,
dialkylaminoalkyl, heterocyclylalkyl, alkylheterocyclyl or alkoxyalkyl.

20. The compound of any of claims 1-14, wherein R® is benzyloxycarbonylmethyl,
dimethylaminoethyl, 4-morpholinoethyl, N-methylpyrrolidin-3-yl or methoxyethyl.

21.  The compound of any of claims 1-14, wherein R* and R® together with the
nitrogen atom on which they are substituted form a 5 or 6 membered heterocyclyl or
heteroaryl ring.

22.  The compound of any of claims 1-14, wherein R* and R® together with the
nitrogen atom on which they are substituted form a 5 or 6 membered heterocyclyl ring.

23.  The compound of any of claims 1-14, wherein R' is



(Q11 N\ 1 (Q)Nn NN N(Q)nj -(Q)n RL\Ror R2
0O N( Q)n ON R 32. The conmpound of any of

W@ k@Bn0s6319 13 having formula: R2 0 R2 0 R2 0 O PCT/UBR0MK/020427
NR3IR3IONor RBRO ON33. The conpound of any of

clvaerem A- 1§@Rﬁ1a'(/drmg{6f orrrul aa X0x0X0 0O N/ N
TNFZ3R30I N or ON wherein Xis fluoro or
srhydrogen, atld, élbﬁ@éufr\@’fb‘ﬂ rhweyyloketeroaryhealkoxyalkiihvi ng

chi
eyeloalfig by R iy, gl pbierbagblalil RtsFO G Py Bpog

aminobabomgalker, Mll@larﬁﬁo@lk?@ aﬂkoﬁ?ca@bon@am()@ Wdr&ﬂ&aﬂﬂoh&lwk% |
i NN % ( Q 4)n, or (Q)n2 gl4d)n

heterocn@iglcmoage@ b@Bérpquiéuxy@éwdwﬂmzmhvny(lammoalkyl

alkynoxycarbonylaminoalkyl, or imidamidyl; R’ is hydrogen or alkyl;

R’ is hydrogen or alkyl;

Q' is alkyl, alkoxycarbonyl, phenyl, dialkylamino, alkoxycarbonyl,
dialkylaminoalkyl, aralkyl, hydroxycarbonyl, hydroxyalkyl, hydroxyalkoxyalkyl,
hydroxycarbonylalkyl, heterocyclyl, heterocyclylalkyl, -N"R3'R2R%,
alkylsulfinylalkylcarbonyl, cycloalkylaminoalkyl, halo, di(hydroxyalkyl)amino,
dialkylaminoalkylcarbonyl, heterocyclylcarbonyl, -SOsH or alkylsulfonate;

n,is 1 or2; and

nyis 0-5.

24.  The compound of claim 23, wherein R® is hydrogen, methyl, ethyl, isopropyl,
2-propenyl, 2-propynyl, 3-butynyl, phenyl, cyclopropylmethyl, 2-hydroxyethyl,
hydroxycarbonylethyl, hydroxycarbonylpropyl, ethoxycarbonylethyl, methoxymethyl,
ethoxymethyl, cyanoethyl, 3-cyanopropyl, dimethylaminomethyl, dimethylaminoethyl, 4-
morpholinoethyl, 2-pyrimidinyl, 3-pyrimidinyl, 4-pyrimidinyl, 2-thiazolyl, 4-
fluorophenylmethyl, 4-methoxyphenylmethyl, pyrrolidin-1-ylmethyl, tetrahydrofunan-2-
ylmethyl, 1,3-dioxolan-2-ylmethyl, N-methylpiperidin-4-yl, ethoxycarbonylmethyl,
hydroxycarbonylmethyl, morpholin-4-ylcarbonylmethyl, +-butlyoxycarbonylaminoethyl,
hydroxyethoxyethyl, aminocarbonylmethyl, 2-propynyloxycarbonylaminoethyl, or -
C(NH)NH,.

25.  The compound of claim 23 or 24, wherein Q' is methyl, ethyl, propyl,
isopropyl, phenyl, dimethylamino, diethylamino, dimethylaminomethyl, dimethylaminoethyl,
diethylaminomethyl, hydroxy, hydroxycarbonyl, methoxycarbonyl, ethoxycarbonyl,
phenylmethyl, hydroxycarbonylpropyl, hydroxyalkyl, hydroxyalkoxyalkyl, 1-imidazolyl, 4-
morpholino, morpholin-4-ylmethyl, morpholin-4-ylethyl, -N(CH;);",
methylsulfinylmethylcarbonyl, cycloalkylaminoalkyl, fluoro, di(hydroxyethyl)amino,
dialkylaminoalkylcarbonyl, pyrrolidin-1-ylmethyl, pyrrolidin-1-ylethyl,
cyclopropylaminomethyl, 2-oxo-piperazin-4-yl, 1,1-dioxo-thiomorpholin-4-yl, N-methyl-N-
(methoxyethyl)amino, N-methyl-piperazin-4-ylcarbonyl, N,N-
dimethylaminoethylamino(methyl)carbonyl, -SOsH or -(CH,;);SOzH.
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36. The conpound of claim35 having fornula: R2 0 R2 0
RRONN NNNNNI NN (Q)n2 AJ (QL)n2 Al J or

W@ Qdopnd3ml] 37. The conpound of claim 35 havi Pgr/us2007/020427
formula: R O RR O RO OOONNNN NNNI NN

N2Fh 4 0Pl Mhereind is Mot mefhok Ay
(B%BLaw nég%%l?%unl g %RIZE]QB) I'-\’Zer(?1 R2 l?.) J]t%o%ﬂ 0 Rg I\ Ooi’rﬁétﬂi’ o

cyclopggylmghyl/ N NN or --NNC /~N~ N (Q)n2 NJ (QL)nz
% wherein R8 is selected from hydrogen,
o% et’erocyclyl and heteroaryl. 39. The conpound

OQ 3] rﬁéthylﬁ(&rri&&iylaﬂgncf QHrﬂblltﬂoxﬁZrb@nﬂZ)r theRdxGeatbon3 \
R8 R a N NNN NNN /N'J(Ql)nZNJ
(Q‘fﬁ?ﬂzdanér (Qn2 N 40. The conpound of claim 39
hgzlw%rﬁorrrul as RR 0O RB\ 0O N ANN

27.  The compound of any of claims 1-14, wherein R! is

/

o, M,
N N NG NG NG
/( Y /r N> R(Nl/\ (\ °=//SCJ
@, ' @n; Rg (o) . <0) O QY

wherein R® is hydrogen, alkyl, alkoxyalkyl or cycloalkylalkyl;
Q' is alkyl, dialkylamino or alkoxycarbonyl; and
ny is 0-5.
28.  The compound of claim 27, wherein R® is hydrogen, methyl, methoxyethyl or
cyclopropylmethyl.
29.  The compound of claim 27, wherein ny is 1 and Q' is methyl, dimethylamino,
tert-butyloxycarbonyl or methoxycarbonyl.

30. The compound of any of claims 1-14, wherein R is

{

V\;\,\,

wherein Q' is alkyl, dialkylamino or alkoxycarbonyl; and
nyis 0-3.

31.  The compound of any of claims 1-14 having formula:
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NJ - 120 WO 2008/036379 PCT/ US2007/020427 41. The

conpound of clains 39 or 40, wherein R2 is al kyl,
whadosabdsyd , al koxy, am no, hal o, alkyl carbonyPCDDS2007/020427

al kyl sul fenyl. 42. The conpound of any of clains

36- 38, vvherpei mR2 is nmethyl, ethyle iosopropyl,

trifluoro , nethoxy hydroxy no, chloro, acyl
or net h}/{ul en 43. The conpogin o ocl ai m 40,

wher efth pyr.r ol @By

pyrazol yl, imnidazgl YT (¥azolyl or tetrlaz T‘y‘l(Q 44,

The corrpound of anyN ‘Qf clains 1-13 havin f\or mul a: R2
0O NNs-- --1 nONRR s wherein RO is hydRbgen ar

unsubstituted or substjijuted al kyl, alkenyl, alkynyl,
hal oal kyl , cycloalkyIB af&l, heterocyclyl or
heteroaryl and n3 is 207~45. The conpound of claim
44, wherein n3 i@ﬁ e@ . The conpound of claim
44, wherein RO i ydrggem, tT‘rI ﬁenyl or 3-
car boxypyridin-2-yl. 47. The rgg bf any of clains
1-14 having fornula: R2 0 R2 o\q uUHlI ~ 000 Ry/O
Il NNHNHNz OR" A(O)n or RN R A(Q)n R RL
rei r h, i hdependent,ly sel ected
fr%m h%ér?C d@#%ggo ?ﬁyﬁ%% l-ﬁga é%fégﬁ?%a of claim47

havi ngRg ororrul a: R 0 RRROpO0O O OO0 H RY-QYN N N HZNLN

N
0
SOEE
RS0 N
33.  The compound of any of claims 1-13 having formula:

X O

e C% C%

wherein X is fluoro or chloro.

34.  The compound of any of claims 1-14 having formula:

R2 @) R2 O R2 o)
o o 0
= ~ P
N I AN N | N N N
REN7SN? RN R L
RS RS RS
35.  The compound of claim 23 having formula:
R2 0] R2 o) R2 0O

O, Cra . O
o8l 0 R
(01)n2/‘AHJ )n, . (Q‘)nz/\Aqf )nq or n
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OR" HrN or x RL RHWN 49. A conpound of fornul a:
-121 WD 2008/ 036379 PCT/ US2007/020427 R2 OOR2 0 0

W@ eBB10363(4) N N A (Q-)n (Ohn A RL R1 wher ei nPT/US2087/020427
linker; Ais a 5-10 nenbered heterocyclyl or
hgé.er oThy torfipougd 60¢IMACI Bichving folildenzoxazi ne core by
a carbon atom R2 is halo, pseudohal o, al kyI al kenyl ,
al kynyR? Bal oal kyl , cyckvalkyl, NRaRb, R,

C(O)
R._Ra, Rb and Rc 4dre each |nded
m hydr oge kyb, al kenyl, M
I kyI )ﬁocycl

het er oary OR3, or NR4RS5; ea

S
is i ndepe’ﬁd f sel ect eol{ﬁ al keryT>
al kyayd,—hal oal kyl ﬁyl cycl @djngyt ,1Jar yI
heterocyclyl or heteroar R4 and R5 are sel ected as

R e each | ndependent |y sel ect ed
?8%5%‘?? 38F?J B g prmuly: kynyl, hal oal kyl ,
cycl o zky aryl, heter ocyclyl or heter oa(nyle

prov hat at | east f RA or RS i9 no
hyd | i) R4 a pget her wit € 10 trogen
ato vvh hey ar e bsfi tuted for 5- N
menbered §ubs iTuted o 3 yed het &r occl [ 0

heteroa Zwherein the s b§tNtuents % nt

are fr'om one or r Q; ni sOt 06;

%%‘ F%’%m and RIQHPE" \ep?l onal | §f s@ogfl tofed with
1 2 3 or 4 substituents, each independently sel ected
f 3&m Qlhe ogmepasndyof ¢§M@@Vlr§§@fuddmal o, hydroxy, oxo,

thia, n|tr|Ie nitro, f |, mercapto,
hy&2oxgcar bonyl , hydr ox

ar onyl al kyl, al ky
al kyl , ponhanaI noal kyl , d|a
ikelfyl Qont ai ni ng IRTq_ 2, Ie bonds, Ra%kynl

c to 2 triple boN eeroalkyl

cycl oal k gycl oal kyI ocnyI yl

hmmal kyl et eroaryl , K\N
(Q’)nza’r‘,\aﬂkenyl ar al kylsyl HET er oar yl al kyI 1"F| u ylsilyl,

wherein R® is selected from hydrogen, alkoxy, heterocyclyl and heteroaryl.

Rt

Q )nz/ J

39.  The compound of claim 38 having formula:

&ﬁ@ @

Q )n2/ J , )n2 or

40.  The compound of claim 39 having formula:

RZ ©
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di al kylarylsilyl, alkyldiarylsilyl, triarylsilyl,

al kyl i dene, aryl al kylidene, alkylcarbonyl, - 122 WD
WQQO®8N83EB79 PCT/ US2007/ 020427 aryl carbonyl, PCT/US2007/020427

het er oaryl car bonyl , al koxycar bonyl ,

ah koxytraé &Qﬁpduadi kélainany lopx0y, GRHeRGHRY is alkyl, haloalkyl, alkoxy, amino,
oxycar boni;yal k)'}k/ ar al koxycar bonyl ,
yl,

halo, a.ﬂ?}’ arberylca etkatsylfen aryl car bonyl al kyl

3?’% PE;@?‘? %lg%m@ S, Eyulny gf] cneg ¢ ag‘?gg’ 36%%%2 is methyl, ethyl, isopropyl,

tnﬂuoﬂjrrﬁ:ﬂWl ahe alﬁﬂmw amabyd}%r&,)al:ﬁmrmméamm al koxy,
I ox%l%het eroaryl oxy, heteroaral koxy

-er odyeicgmpsynd af 9'@% é® ehesein Bbistalkny,oarmalykpyrolidinyl,
pyraz(&mﬁﬁggzggymagl §’¥8ar : ar al koxy, al kyl car bonyl oxy,

iyl ox carbonyloxy
ahkoxymr Emouad yt any&ifﬂaﬁ%sylcm havind foxdtula:
ar al koxycar bonyl oxy, am nocar bonyl oxy,
al kyl am nocar bonyl oxy, di al kyl am nocar bonyl oxy,
al kyl aryl am nocar bonyl Qxy, ~di aryl am nocar bonyl oxy,

guani di no, i sothioureido, Our ei do, N-al kyl urei do,
N-aryl ureido, N -alky i N ,N -dial kylureido, N -
al kyl -N -aryl urei do, -dia urei do,

ja il
N -arylureido, N, N -diafkyNur N-al kyl -
aryl ureido, N aryl » N, N - dlarylureldo
N, N ,N -trlalkylurapé/ﬂm\yﬁﬁ d|§|ky| N - arylureido,
N-aIkyI N ,N -diaryl ureido,
N-agyl - N ,N - di al kyl ur
wherel IE@{ l!imlygxlro(ggn owwu%{@tu&e& oaﬁlmsgf%qdoegf(ﬁ %ll(myrl,@lkynyl haloalkyl,
cycloa@ll)}?}’ir?ﬂhgt’ef& clgf ! l?é@érgér?Pandq{?@ plpgi ocar bonyl , _
al’kyl am not hi ocar bonyl, "aryl an1noth|ocarbonyl am no,
afhd. noaﬂ‘kc/ctqm}mluk@bﬁamnn% kbrein ngiisad dnyd. ami noal kyI

2y abhe e et Py hoRmab kil hate By PR

caﬂxﬂyPZHaﬁl o, alkylarylan1no alkylcarbonylan1no
oxycar bonyl am no, aral koxycar bonyl am no,

af ¥l calhoeophpound of anyrof tlensole iy havingfoahy| |,
aryloxycarbogylgnlnoalkyI aryloxyarylcarbonylanino

arylox¥parbo yl am no, alkylsulfonylan1no R2

/jyy"BU|foTaé§Hf%Q het er oaryl sul f onypam ng
ij\t E no, hetegQar th/n azﬁﬁo

- N}R5R*R52'h53 P(R5 @) ( B50) 2

-NR60C(=0) R63, di al'’kyl phosphonyl

al kyl aryl phosphonyl Wdlarylphosphonyl

hydr oxyphosphonyl , aIkyIth|o arylthlo

£ 0
whereﬁ]heﬁ Anlﬁg% oﬁle IE%J& Eh%gng%nglyos)é%?%dl Su'?lﬂ;nft! n or a‘i’kyl
adky!l smhécvmyﬂo@x&ofmw csnﬂaﬁ/in@ﬂnﬂmya ar yI sul fonyl oXYy,

hydroxysulfonyloxy al koxysul f onyl oxy,
awnnosulfonyloxy, aKkyIan1nosquononxy,

dlalkylan1 sul , arylan1nosu|fony|oxy
di arégl am no uI f oXY,

al kyl aryl am n
yl, amgN
aryls fo yIP4hydroxysquo yIOFaIkox su fonyl
am nosul fonyl, al kyl &hi mosul f onyl ,
dialkylaninosulfonyl arylan1nosulfonyl
d#%rylAnbnq&uhdoﬁ&hnoh alkylarylan1nosulfonyl; or two
QL groups, which substitute atons in a 1,2 or 1,3
arrangenment, together form al kyl enedi oxy (i.e.,
-0 (CH2)y-0O), thioal kylenoxy (i.e., -S- (CH)y-O)or
al kyl enedithioxy (i.e., -S-(CH2)y-S-) where y is 1 or
2; or two QI groups, which substitute the sanme atom
toget her form al kyl ene; and each Q is independently
unsubstituted or substituted-vi2dh one, two or three
substituents, each independently selected from @;
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WD 2008/ 036379 PCT/ US2007/ 020427 each @ is

i ndependently hal o, pseudohal o, hydroxy, oxo, thia,
wopaosisa79 nitro, fornyl, mercapto, hydroxycarbonyk2007/020427

hydr oxycar bonyl al kyl, al kyl, hal oal kyl, pol yhal oal kyl,

am noal kyl , di am noal kyl, al kenyl containigg Ig2to 2
doubl e "bongs, al kynyl containing | to 2 t |pIe bonds,
het er o Cycl oal kyl, cycl oal kyl al kyl O , s
e Lyl heterocyclylalkyl hat ~Q5*7rﬂ0)n
S kyZ axdl ar al kynyl | n | aNkyl;
g (Q !
trlalkyIS|IyI 9@éﬁyI3|IyI liarylsilyl,

triarylsilyl, ene, arylalk I dene,
alkylcarbonyl, atyl carbqnyl , -'erodﬁylcarbonyl
al koxycar bonyl , al koxycar
aryl oxycar bonyl al kyl , aralkoiycarbonyl,
ar al koxycar baonyl al kyl , aryl carbonyl al kyl ,
ahersinale Bolikera| kyl ani nocar bonyl |

dAg% }éFal%oca&%g ﬁ%ﬂdeg@%’é)ﬁ%ﬁ?gﬁrﬂ] }glggé@nnnectled to hE zoxazme

unebgayhﬂmnauheteroaryloxy, heteroaralkoxy,
{erocycl yl oxy, perfl ugroal ko

l ; ! b
@mwwudaww%ﬁxéiﬁenm Vel OB NRIR',
—ORQ%@ _sg(y%/nﬂ{oal kyl car bonyl oxy,

al ko aryl oxycar bonyl oxy,
aRaIH%Qnumratwmh rdéperdiEhilp AN ftb MY drogen, alkyl, alkenyl, alkynyl,
yl am nocar bonyl oxy di al kyl am nocar bonyl oxy,
haloalléylkw%a}kﬂmmbbatrammlvb&rwetqypm| ami nocar bonyl oxy,
ani di ot [ijour eidgs. urei do, N-al kyl urei do,
N RN R R i i

aPy 'do, N, N -dialkylureido, N -

each Réhi%lde wlé%ltéaqrorhfal allted Vb R&YIdRaloalkyl, heteroalkyl
#urelﬂc?] N, N - m%l urelgldo}kryl\é’ aoa Kr ereroateys
CYCIOGQ?N,Ianylehdgrocwlﬁ\“%hewro%wkyl urei do, N, N d| aryl urei do,

kb??‘?é%sm ﬁ!l%g%@w&NN di al kyl -N - aryl ureido,

N-arylpN , Nr4 %&Rké@e e ﬁ@epéﬂdé\’xtgﬁge&rcl@d ffm hydrogen,
al ky Iureldo N,N,N-triarylureido, di no,

alkyl, alkklwlaaikmyiﬁdlaltmﬂwleﬂncwaﬂvl aa:fh heseropyderdsdaterqaryl,

t hi t hi bonyl
provid3i et 8 ot BT SORY s o RSB Bt oy P mom kyl
aryl anjinoal RYhnd RY @igythaniviie ﬂ{ekm{ro%(eﬁﬂ doth Y IRER PRRlley| |

al kyl am no di al kyl'am no, hal oal kyl am no, aryl am no,
substitytediforma aisnd mamﬂaynedrsylpsalmtmaor lmsubst@mdﬁt@tﬁ}owm or
[ r.ho am
heteroﬁ{yﬁ(f’ ééc‘g}gnyﬂﬁlﬁa%ﬂgg&%@ g@:éﬁé%% nt a.reﬂ%letlﬁckﬁ fPom one or more
Q'; aryloxycarbonylanlnoalkyI aryl oxyaryl car bonyl am no,
aryl oxycar bonyl am no, alkylsulfonylanino,
aiyif 8 ﬁgfonylan1no het er oar yl sul f onyl am no,
hﬁHgégé%clylsulfonylanino het eroaryl t hi o, azi do,
2Rs3 P(Rs) 2, P(=0)(R")2, OP- (_O(Rs)2,
-RRFGRER'RGE R’ ardogtlonyllphdsituestyith 1, 2, 3 or 4 substituents, each

mdepq%lggthy i/mgéiosphor]yl hq:rgl@qtr%h%g opssg{;ci%rl]\p}q Bydroxy, oxo, thia, nitrile,
nitro, f?)ﬁrhg T % &%g&%k carg%g)i %ﬁftﬁ&? %f#}?%lgw &%&B haloalkyl,

polyhmd{}yylsaxhﬁqomlj(b/b)d)amlaoalk)ﬂudilkerrwbomymlrfgrwosudidubﬂ‘ﬁylbmdy alkynyl

contai&ﬁgﬁgé ftglgfq% é&;%efgrq@%y&ﬁyﬁg@h{ﬁ S,lp@l%ylalkyl heterocyclyl,
hetero%}@}blgﬂ%’ﬁq}ﬂ%rg%y a2y, ar§l‘1<¥ﬁ}qn5rgfri§w/lf ﬁ’{i?llggg;xalk{/l trialkylsilyl,

| am riosul f onyl'oxy,” al kyl aryl nosu

dlalkyhlr)lkiylﬂ)slmlkyldmlsﬂ)dj tkiptydsilyl,oabigpilidens, phydalkylidepk, alkylcarbonyl,

aryl sul fonyl, hydroxysul fonyl, al koxysul fonyl,

am nosul fonyl, al kyl am nosul f onyl

di al kyl am nosul f onyl , arylan1dé§ulfonyl

di aryl am nosul f onyl or alkylarylan1nosulfonyl or two

@ groups, which substitute atons in a 1,2 or 1 3 -
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WO 2008/ 036379 PCT/ US2007/ 020427 arrangenent,
toget her form al kyl enedi oxy (i.e., -O(CH)y-0O),

wao hiosmsdsyd enoxy (i.e., -S (CH)y-O)or PCT/US2007/020427
al kyl enedithioxy (i.e., -S-(CH)y-S-) where y is 1 or

arylcagbon@f, h'ét@@oaﬁ@c%@h‘ﬁsalkbi\@cﬁfbonﬂuBﬁ(bk}d&lﬁm&lﬁﬁ( %T?loﬁ?&%onyl
nt

toget her form al ene; each (B is independe

aryloxyggrberyalkyt, @mlkmqyearbplgéw@lﬂiaxxparhwmw armlwbonﬁalé;yl

amindl b4 B el JERSRBl B RSRARRY,
dlaxylmlrmbaboaﬁkyﬂylauqrrmmabdwbnyl oauadnyn@@hdsoyl hetédok8Mly,

containing 1 to 2 doubl e bonds, f contalnlng 1
heteropgalkoxyy hgserocydniesy. CI’YélOéH@a}’ mﬁrﬂuqryed @91 Rl}clenyloxy, alkynyloxy,

aralko?c\lfy%lﬁ’ﬂﬁé%ér?)gé)\(x) laryl'fge}rg?r&f XY, érragiy&ceaﬁelgﬂ Pogfgr I%Wohyloxy,

aryloﬁ%&r@b?ﬁbﬂ &keﬁ&éxychﬂbbﬂﬂ/llﬂ} SahhﬂéoarbdﬁZRJxK)/ IRy m$ridciibonyloxy,

alkyldiarylsilyl, triaryls dene,

dlalkyawmawwr}ydi@w@ alkalakxla@mos@rMnyloxmdwzlamwbonyloxy, guanidino,

0Rk% c r C on \
1soth1&ﬁ&1§§y@a bﬁy%ﬂ%nweﬂ Oxycgfr) %ﬁéﬁlﬁ\l ﬂtfuregdr y}\ldyyglg l%’!)“ﬁylido N
alkyl-Bit-grytueyiday Nﬁﬂ'ydllaﬂyﬂﬁ)tbldo alﬂ%rk%ﬁ@"l‘b%&lialkylureldo N-alkyl-N'-
ralkoxycarbonylalk

%h aryl carbonyl al ky ' '
arylurgidp sy Iy rafkyluesiqa, Nabh-digbaveisle yNN,N trlalkylureldo N,N'-dialkyl-N'-

hal V.
arylurgldgrlglall@p oca?ﬁ}gﬁ%{éld %é@%’lﬁlg%?ag cg%éLdghyl’N dlaliyE(oxy
alkyluseigld, AN’ Nheiaeyloaeﬁd/d deh@tlleylmfcﬁﬂlds@)(}&amldmo aminothiocarbonyl,
hetehocyi yl oxy ycloalkoxy per fl uor oal kox
alkylag)ipQIpipeerRgny Lt amy n@kgpcarﬁpwlkwo aniappikyt By i//qn@y;@alkyl
0 rad A
dialk %gérégr E%mﬁlo%i/lkﬂér y%i@@a?@(g ﬁ?é/ia;)"lammoalkyl, alkylamino,
dlalkthkMMk)hmmoowlammm diargBtding alloratylamino, alkylcarbonylamino,

yl am nocar honyl oxy, di al kyl am nocar bonyl oxy )
alkoxwaﬁzﬂ Nyl B griard ke IsaRNYAgRinad REdl S oy FsaiBe LY wrbsayy,lammoalkyl,

arylo QLA BRInghRS| A G fCrnit o, Mottt Pl

alkylster@JléayinoI\hryh;uybmbrlandx_o hé\kr,ohfy-ls_u(tﬁoﬂylﬂinlirfoehdterocyclyls’ulfonylamino,
heteroppy i) . 3 B B B 3 RInaP IO by REEDER g, NROC(-O)R?,
dialky%ﬂﬁsglgiing{,%}éﬁﬁlgﬁos Fﬂla{rl\%ll (?far}lllf\l_ @#Mpwhﬁgyphosphonﬂ alkylthio,

arylthi, perfluoroalkyéthioNhpdrgkydarhady latk ydthioy It}uowado isothiocyano,

lureido, N N, riaryl ureido,
alkylsiifinyfoy; %Y‘R@rf%ﬂ%%n%yﬁéﬂfny}ﬂﬁyeﬁwgulflaﬂa!rlﬂ&y B Bifepylony.
alkox%%ﬁ%ﬁ%%@%ﬁﬂ%&&%%ﬁ%% gllklzﬁrﬁﬁlngfﬂg;(‘)&g gﬁﬁﬁlh?{%}f{mosﬁﬁbmoxy,
arylanzingduafionyloay, Kixaryladnamgullfanylnm)alaﬂdgyllarykahklycbsatfyh)dnxyl aidykspl finyl,

l.kyl am n m no ryl a
alkyls{hiei) AR Ao B0 & Ry drar Ry RS rai st mosittony
alkylaﬁlnlf(%ﬁbf‘&@ﬂ b&lﬁbk'yﬁtﬁhﬂ&bulf@ﬁﬁl Jﬁg %Q%Wlamaﬂ%mmosulfonyl or

aryl car bonyl am no, onyl am noal ky

alkylamlgmmjoy\dﬁmybrw ItaeniQ) @muwl whigh kybstisute atsomsny hd(@ ool kyl ,

arrangginél oié(%:aa %ﬁ&ar b L&?ﬁ’@’&s(bff (ﬁ-)gﬁggay-g%?(m%aﬁn]enoxy (ie., -S-

CH,) POt RF gl ensditHi RILEWCH, st | f
( Z)ﬁet)groa?ﬁnthl S&f%dzlu NS R R52R5§lylp(6ge%’)m%@qg?9“ps which

substifte-thy §qrqg§ atom, @geﬂr@)' (q:ggnglgylenq;jm@q =0) R63,

d [ h

o, ISR oAb SA SR RATARIGR i pcnpgr e
substimbtytbtdabl@mdapéxfdeutby M&d(éd from@Q?;

hydr oxycar bonyl al kyl t hi o, thiocyano, i sot hi ocyano,

al kyl sul finyl oxy, al kyl sul fonyl oxy, aryl sul finyl oxy,

aryl sul fonyl oxy, hydroxysul f onyl oxy,

al koxysul f onyl oxy, ami nosul f erigBexy,

al kyl am nosul f onyl oxy, -125 WO 2008/ 036379
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di al kyl am nosul f onyl oxy, aryl am nosul f onyl oxy,

di aryl am nosul f onyl oxy, al kyl aryl am nosul f onyl oxy,
wa@bkdoghsasrd i nyl , al kyl sul fonyl, arylsulfinyl, PCT/US2007/020427

aryl sul fonyl, hydroxysul fonyl, al koxysul fonyl,

agdchaFub frﬁiéyéndeﬂiliﬂhblan@s@@@dﬂafd)Bydiroxy, oxo, thia, nitrile, nitro, formyl,
di al kyl am nosul f onyl , yl am nosul fo f

mercagioa hydraxyagsomyt, @mswoxmqearb@wﬂ,qlbylyatlm h@i%lkf"omlb'halgalkm/o
ammogkplg d?alﬁ?ﬁo m Sltllgx%)a §t%g1'ri¢§ (1‘? ?Q&le Qon%s %l%yneyl cont'é%lmng l1to2

enedr oxy’
triple b@d@@ﬁérﬁalkﬁ} c?clodl@l?ﬁﬁd@dlmﬂk)’l hd:te@c clyﬁhét@d@}dy@ll&ﬂraryl
al kyl enedi t e/ -S-( Szy ereaﬁ/wlslor
heterogryl, %@11(1/1\1\@ é@ﬂ@nywlw@rpaad i, tinlkylsihd, diallanshy]

alkyldfRREHNC: abﬂélgﬁh EYRAE ar AR ARG oy}l'cgrbf)ﬁgegrsrﬁgﬁor%é
heteroatyﬂxsiﬂbdnlyﬁmﬂl&xy&ﬁbbhylmm@ﬁ%ﬁﬁﬂ'lkl@l?h@@é)@@arfbbﬁﬁﬂ Q@; RS0
i s hydroxy, al koxy, aralkoxy, alk het er oary

aryloxwéqré%é@lbvly arallsﬂxyparmnyl Wtsmarbomw@l Wﬂcﬁh@n)ﬁ@r]kﬂar e

S e R R B Lt
diaryldtdihotargenyigary fatkytaninkydreors ), alizoxa| &yloxpechetersagldsyl ene

or thlaalkylene R51, R52 and R53 are each
heteropizdy¥nlrserosycl 1’1‘9{9)‘ @gglﬁalkgw@werﬂw%lkoxgp alkgyyloxy, alkynyloxy,

etk B R Kooty P ORRG I R BalIoNg oty Mgsprbonyiony,

arylox&caﬁrbkl)oﬂoxm ata%kco@badbon)ﬂex)e mfdnchiphyloRetakydaitoygarbornyloxy,
) et.eroc IaI k nd, R63 is al koxy ar al koxy al kyl
dialkylamine e cmy o»ryeglgyféeaﬁrpwocarggw o, diatplaminoparbogyoxy guamdmo

s RO NSBB8 S N EN TS, -
alkyl-Naatyhgeifloy NyN'adiaryldrétdo B2 - 4oy lu€didd, W ,N'-Hial kPl udeido AN-alyd -
arylurgidod-arN s eiB R o cetute o o N e, P ety -
arylureido, N-alkyl-N',N'-diarylureido, N-aryl-N',N'-dialkylureido, N,N'-diaryl-N'-
alkylureido, N,N',N'-triarylureido, amidino, alkylamidino, arylamidino, aminothiocarbonyl,
alkylaminothiocarbonyl, arylaminothiocarbonyl, amino, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, arylaminoalkyl, diarylaminoalkyl, alkylarylaminoalkyl, alkylamino,
dialkylamino, haloalkylamino, arylamino, diarylamino, alkylarylamino, alkylcarbonylamino,
alkoxycarbonylamino, aralkoxycarbonylamino, arylcarbonylamino, arylcarbonylaminoalkyl,
aryloxycarbonylaminoalkyl, aryloxyarylcarbonylamino, aryloxycarbonylamino,
alkylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino, heterocyclylsulfonylamino,
heteroarylthio, azido, -N*R>'R*R®, P(R*),, P(=0)(R*"),, OP(=0)(R*%),, -NR®C(=0)R®,
dialkylphosphonyl, alkylarylphosphonyl, diarylphosphonyl, hydroxyphosphonyl, alkylthio,
arylthio, perfluoroalkylthio, hydroxycarbonylalkylthio, thiocyano, isothiocyano,
alkylsulfinyloxy, alkylsulfonyloxy, arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy,
alkoxysulfonyloxy, aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfony! or

alkylarylaminosulfonyl; or two Q* groups, which substitute atoms ina 1,2 or 1,3
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arrangSmléht Fog\etHer f@nﬂalﬁ'le&ldl&(ﬂz e, Cﬁzjgwd\'b tHlohllN(B'lOeﬁ?%y zeo(,) S

(CHz)BQO)OT eikalenedldnow (ie1 1S€CN2y- SI\) whore 1 i Ok 20y-twit QF groug, which
SubStl&lte thQ S'QnQ a&; m, tgg': ﬁleg fcg'm alkylene;

each Q% is independently selected from halo, pseudohalo, hydroxy, oxo, thia, nitrile,
nitro, formyl, mercapto, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl,
polyhaloalkyl, aminoalkyl, diaminoalkyl, alkenyl containing 1 to 2 double bonds, alkynyl
containing 1 to 2 triple bonds, heteroalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, aryl, heteroaryl, aralkyl, aralkenyl, aralkynyl, heteroarylalkyl, trialkylsilyl,
dialkylarylsilyl, alkyldiarylsilyl, triarylsilyl, alkylidene, arylalkylidene, alkylcarbonyl,
arylcarbonyl, heteroarylcarbonyl, heterocyclylcarbonyl, alkoxycarbonyl,
alkoxycarbonylalkyl, aryloxycarbonyl, aryloxycarbonylalkyl, aralkoxycarbonyl,
aralkoxycarbonylalkyl, arylcarbonylalkyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, arylaminocarbonyl, diarylaminocarbonyl, arylalkylaminocarbonyl,
alkoxy, aryloxy, heteroaryloxy, heteroaralkoxy, heterocyclyloxy, cycloalkoxy,
perfluoroalkoxy, alkenyloxy, alkynyloxy, aralkoxy, alkylcarbonyloxy, arylcarbonyloxy,
aralkylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, aralkoxycarbonyloxy,
aminocarbonyloxy, alkylaminocarbonyloxy, dialkylaminocarbonyloxy,
alkylarylaminocarbonyloxy, diarylaminocarbonyloxy, guanidino, isothioureido, ureido, N-
alkylureido, N-arylureido, N'-alkylureido, N',N'-dialkylureido, N'-alkyl-N'-arylureido, N',N'-
diarylureido, N'-arylureido, N,N'-dialkylureido, N-alkyl-N'-arylureido, N-aryl-N'-alkylureido,
N,N'-diarylureido, N,N',N'-trialkylureido, N,N'-dialkyl-N'-arylureido, N-alkyl-N',N'-
diarylureido, N-aryl-N',N'-dialkylureido, N,N'-diaryl-N'-alkylureido, N,N',N'-triarylureido,
amidino, alkylamidino, arylamidino, aminothiocarbonyl, alkylaminothiocarbonyl,
arylaminothiocarbonyl, amino, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl,
arylaminoalkyl, diarylaminoalkyl, alkylarylaminoalkyl, alkylamino, dialkylamino,
haloalkylamino, arylamino, diarylamino, alkylarylamino, alkylcarbonylamino,
alkoxycarbonylamino, aralkoxycarbonylamino, arylcarbonylamino, arylcarbonylaminoalkyl,
aryloxycarbonylaminoalkyl, alkynoxycarbonylaminoalkyl, aryloxyarylcarbonylamino,
aryloxycarbonylamino, alkylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino,
heterocyclylsulfonylamino, heteroarylthio, azido, NR'RR™, P(Rso)z, P(=O)(R50 2,
OP(=0)(R™),, -NR®C(=0)R®, dialkylphosphonyl, alkylarylphosphonyl, diarylphosphonyl,
hydroxyphosphonyl, alkylthio, arylthio, perfluoroalkylthio, hydroxycarbonylalkylthio,
thiocyano, isothiocyano, alkylsulfinyloxy, alkylsulfonyloxy, arylsulfinyloxy, arylsulfonyloxy,

hydroxysulfonyloxy, alkoxysulfonyloxy, aminoéulfonyloxy, alkylaminosulfonyloxy,
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dlalkylanNnbsuNo '\“Q\llowy MrWaH1ﬂ\$smfﬁiﬁbxﬂ\|\ilaégam%o@ul@ony%>éy o O NN
alkylarylammosulfonyloxy, alkylsulﬁny{J alkylsulfonyl, arylsulfinyl, arylsulfonyl,

hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl, alkylaminosulfonyl, dialkylaminosulfonyl,
arylaminosulfonyl, diarylaminosulfonyl or alkylarylaminosulfonyl; or two Q' groups, which
substitute atoms in a 1,2 or 1,3 arrangement, together form alkylenedioxy (i.e., -O-(CHy),-O-
), thioalkylenoxy (i.e., -S-(CHy),-O-)or alkylenedithioxy (i.e., -S-(CH;),-S-) where y is 1 or 2;
or two Q3 groups, which substitute the same atom, together form alkylene; and

each Q’ is independently unsubstituted or substituted with one, two or three
substituents, each independently selected from QZ;

Vis hydroxy, alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or -NR™R"!,
where R™ and R"' are each independently hydrogen, alkyl, aralkyl, aryl, heteroaryl,
heteroaralkyl or heterocyclyl, or R and R”' together form alkylene, azaalkylene, oxaalkylene
or thiaalkylene;

R, R and R are each independently hydrogen, alkyl, aryl, aralkyl, heteroaryl,
heteroaralkyl, heterocyclyl or heterocyclylalkyl;

R is hydrogen, alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl or
heterocyclylalkyl; and

R® is alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or -NR™R"".

50. A compound of claim 49 having formula:

=
o
N
51.  The compound of claim 49 having formula:
J]@ ©[ .
\
O

where ng is 1-20.
52. The compound of claim 51, wherein ny is 4.

53. A compound of claim 1 or 2 selected from:
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N 55. A pharmaceutical conposition conprising a

conpound of any of clains 1-54 and a pharmaceutically
waewspsam e carrier. 56. A nmethod of inhibiti nBCHIS2007/020427

action of a serine hydrolase conprising admnistering

CEscprmpound of Formda |: R2 0,0 ,(Q / N A

(Qon RL
ophar maceut Y accepta | ejlderivative_t Her eof ,
enber ei% eiocycl yl @ 0
oxazi#fe y

ergin Ais a
ether ogr ring

a_carpbnzatom - 4D 2008/ 036579][PCY1 US2007) 0 bag
RN’ § hal o, 'pseu f"o al kyl , nW,  al kypgTN

hal 6al kyl , cycl oal K$1, NRaRb, C(O) Rc or/N(C))nR-
Ra, Rb and Rc are each |ndependently sel ected from
nyl, al kyfiyl Q haloalkylm o

hyd:r ogen, al kyl, il e

8a| kyl , aryI rocycl y ter oaryl ; [

O 3) R3; NO2 NB R5, eac depe t

e%fyromal I Na eyI kynyl al oa
heper oQl , cycl zar yI clyl or

h ﬁ_}"oaryl R4 and are sel ect d;/as fol | ows: M\"R4 and
and R5 are each |ndependently sel ected from hydr

al kyl , al kenyl, al kynyl, hal oal kyl, cycl oal kyl, aryI
het! rocyclyl or heteroaryl provrded that at | east
of &4 or R5 is not hydrogen or ii) R4 and R5
t 8ge &kt h the nitrogen atomon which they are

subst it ut]ed forma 5-10 nenbered substituted or
unsubgtNfoed heterocyclyl or heteroaryl ring; wherein
the §'uhét|tuents V\,hen present are sel ected from one or
ni s R2, R3, R4 and R5
a?‘b opf\w@manowd gﬁdgwﬂ@réaelnrtﬁnf@m 2, 3 or 4
substituepts,y each i ndepengently sel fromQ,
where Q i Oan pseudmﬁal%e, hydroxweggo t hi a,
nitrile, Ftro, for roapt o, ar bonyl ,
aI [, | . thal Qal
pol yhal oa kyI i nyal kyl , Ni aij ngal Kyl ,Nal FrW
cont ai ni ng r\ll/{ﬂ ubl e Bgndl ; kynyINé\N N
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containing 1 to 2 triple bonds, heteroal kyl,
cycl oal kyl, cycl oal kyl al kyl, heterocyclyl,
whedoeodsye! yl al kyl , aryl, heteroaryl, aral kyl,PCT/US2007/020427
aral kenyl , aral kynyl, heteroarylal kyl, trialkylsilyl,
di al kyl aneylsi |yl , al kyl diaryd silyl, triarylsilyl,
al kyl i derg -rylalkyllde--, .Ikylcarbonyl
aryl car | | heteroaryl
het #e@C yw ny /el k Fonyl , o

al koxycar borylal\kyl , y Y c»yl /[i:[%: N
ar al Rgxycar bo ﬁqz
\/J .

aryl oxycarQonyl al kyl ,
aralkoxycarbonylalkyl arylcarbonyla
am nocar bonyl , alkylanlnocarbonyl

di al kyl argwcar bonyl , arylan1nocarbony|

di aryl a @rbonyl mar ylanwgogarbonyl al koxy,
aryl oxy, ryl het! epoar d| kd

het er'beycl yI ;é% oxX ﬁ:{( |

al kenyl oxy, kynyl N"a .N | oxy,

aryl car bony y, » aral kylc onyloxy
al koxycar bonyl oxy, aryloxycarbonyloxy,
ar al kexyoar bonyl oxy, ani nocar bonyl oMy, 9

aIkyI Agcar bonyl oxy, dial kyl am no | oxy,
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ky aryl oxy | car bon | am no,

ar bonyl am_noal
alkoxyaratv»ﬂ %ﬁﬁeﬁ&wpﬁmhﬁ@roaréhw SeferasHsiy ey rpycloatkoxy,

f n u
prtu S, AR DAL QRS MO apcgionions
aralkyldambe@1R52RBBQXM@QIFE5)IQIQXP(%®£%®M@&q(ﬁm%yﬁrbonyloxy,

aminoé‘?rggnygéwqa@iﬁﬂaﬂ% s %&;agﬁgz%lﬂaﬂwbonyloxy,

alkylaf}bl&fﬁ%yﬁb&%ﬂ&%n)diarylﬁinlﬁiGcﬁﬂBbelox?rngaﬁlain% 1soth10ureldo ureido, N-
per f | uor oal’kyl'thi o, hydroxycar bonyl al kyl t h

t hi ocyano, i sothi ocyano, alkylsulflnyloxy,

al kyl sul fonyl oxy, aryl sul finyl oxy, arylsul fonyl oxy,
hydr oxysul f onyl oxy, al koxysullBdnyl oxy,

am nosul f onyl oxy, al kyl am nosul f onyl oxy,

di al kyl am nosul f onyl oxy, aryl am nosul f onyl oxy,

di aryl am nosul f onyl oxy, al kyl aryl am nosul f onyl oxy,
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am nosul f onyl oxy, al kyl am nosul f onyl oxy,

arylanﬂh@éa'ﬁb’dr@Wd‘&?léhﬁMf&Tﬁ{l aﬁ}ﬂédkﬂﬁinﬂﬂ)%ﬂﬂbf)ﬂﬂyblﬁ&’y, agyleky|
a

am no sul fonyl ox | aryl am nosul f on
heteroatw.\/s bctﬁtqawlkoxazl, kglp@gwlblnyy,,cyamlkgmy,fnenfitloroalkoxy, alkenyloxy,

a]kynyg{) Zégeld*(?p%yllkylcg%%r %ﬁﬁ%glg?%gwsxy, e}fl%chargor}/yldxy,

alkox}*ﬂaﬂidﬁ?’lo& di?ﬁ)b&?édﬂbbﬂyloxyaﬁﬁéll@ﬁym&ﬂyﬂ@w hmmocarbonyloxy,
di aryl am nosul or al kyl aryl am nosul f on or two

alk yla@n@ﬁ&mgloxwﬂlélﬂw%gumarmv@xm aihﬂanymnqcng@wlo_mys

I k . .
diory oS BRABSR by LOHTNG: on kG I N AR iy ey, -
alkyluaénadlwmemwtmylafeydocN-angyl NSafyGidids; NN} divh@ireids, NSa lu%ldo

or two Cﬁw roups, which substitute. the sanme a

N,N*- ‘%lénléjélﬁlﬁ‘é@o,fl\’y@ Nc?l)@ﬁé*doaﬂcﬁfyl -Wsalkylgrepdin &, Héé@mureldo N NLN'-

trlalk@%digsﬁ ({85 or s?j@@%g?ut ed&vmh\{]ﬁ)e e),qg{é\g/\(}b&’/or' Nélér

dialkybutbigld] N ety - Haglkylupsléqn NNENL-triargetetdd, ashidinemIRamidd,

I.S. hydr ox al kox ar al koxy, al kyl heteroaryl
arylanydingy @ey@?/ vcarmr afy! anmmt!ﬂrwrbon% apydangpothigsartenyl, ar e
oty AMERST AR, Yn QI o A bamE R amigBliGy,

arylanRﬁdalkydgélhb&amfnoa]ﬂtylablkyl&yl&mlr&)aﬂ@l Iawmmoodﬁal@(b/lﬁydlﬂcﬂe
or. thiaal kyl ene;. R51,, R52 and R53 are each

haloalky/amina a%%mk}wh%%@@ﬁo aAkxlgqylanapw alkpabRplamino,
alkoxy¥aftoh l%FrM{q(;}larePE&ﬁfc rh) g&ﬁ&?%%&ﬁ ?Oa[}ylcarPonylamlnoalkyl

eterocyc ogen,

aryloxgcarbéaylammetkyh aerxyai’gdtz&meahin)bl arylmy&rrlb?(xm&uinolork
terocycl yl l; and R63 is al kox ar al koxy, a
alkyls r@’ll%l?{lw grygg{%qyé@y@pyhetergpyﬂsubfpnylRmyrml;aqterogyolquulfonylammo

R Y S L e o e S Sl

dlalkylilhbnphoayl alkl?mrylpﬁbspbﬁﬁy)l dlaﬂ)ll}ﬁnoéﬂlo)ﬂyl hikdikyphosphonyl, alkylthio,

har naceu ccept abl e . d .ive thereof,
arylihfinarranroRtp i, By @Eeibie BB R Hiespangs 1sgghiocyano,
h
ankylsgn%@g{oszggakygmm ﬁg&nﬁﬁtsﬁmy%xg grgﬁhﬁﬂ&ﬁéﬂﬁ P&ro‘i?{( rvnoxy,
alkoxyshKgmyloxy, adinesukyhyloxy @Ilqyédnm;absulﬂ‘dﬁallalay, d1NRylanﬂQd§)nlf6a¢yloxy,

o R ey T G Sy S B BRSO, i
alkylstﬂlgérgﬁilodgﬂ)s/ulﬁ%p h@@éu'fﬁéh}rllogfé%’rbx% ffgﬁylg@ﬁﬁ)}%b{fg‘%,’ arr_uéx%%ulfonyl,
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heterocyclylalkyl, aryl, heteroaryl, aralkyl, aralkenyl, aralkynyl, heteroarylalkyl, trialkylsilyl,
dialkylarylsilyl, alkyldiarylsilyl, triarylsilyl, alkylidene, arylalkylidene, alkylcarbonyl,
arylcarbonyl, heteroarylcarbonyl, heterocyclylcarbonyl, alkoxycarbonyl,
alkoxycarbonylalkyl, aryloxycarbonyl, aryloxycarbonylalkyl, aralkoxycarbonyl,
aralkoxycarbonylalkyl, arylcarbonylalkyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, arylaminocarbonyl, diarylaminocarbonyl, arylalkylaminocarbonyl,
alkoxy, aryloxy, heteroaryloxy, heteroaralkoxy, heterocyclyloxy, cycloalkoxy,
perfluoroalkoxy, alkenyloxy, alkynyloxy, aralkoxy, alkylcarbonyloxy, arylcarbonyloxy,
aralkylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, aralkoxycarbonyloxy,
aminocarbonyloxy, alkylaminocarbonyloxy, dialkylaminocarbonyloxy,
alkylarylaminocarbonyloxy, diarylaminocarbonyloxy, guanidino, isothioureido, ureido, N-
alkylureido, N-arylureido, N'-alkylureido, N',N'-dialkylureido, N'-alkyl-N'-arylureido, N'N'-
diarylureido, N'-arylureido, N,N'-dialkylureido, N-alkyl-N'-arylureido, N-aryl-N'-alkylureido,
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N,N'-diarylureido, N,N',N'-trialkylureido, N,N'-dialkyl-N'-arylureido, N-alkyl-N',N'-
diarylureido, N-aryl-N',N'-dialkylureido, N,N'-diaryl-N'-alkylureido, N,N',N'-triarylureido,
amidino, alkylamidino, arylamidino, aminothiocarbonyl, alkylaminothiocarbonyl,
arylaminothiocarbonyl, amino, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl,
arylaminoalkyl, diarylaminoalkyl, alkylarylaminoalkyl, alkylamino, dialkylamino,
haloalkylamino, arylamino, diarylamino, alkylarylamino, alkylcarbonylamino,
alkoxycarbonylamino, aralkoxycarbonylamino, arylcarbonylamino, arylcarbonylaminoalkyl,
aryloxycarbonylaminoalkyl, alkynoxycarbonylaminoalkyl, aryloxyarylcarbonylamino,
aryloxycarbonylamino, alkylsulfonylaminb, arylsulfonylamino, heteroarylsulfonylamino,
heterocyclylsulfonylamino, heteroarylthio, azido, -N"R>'R*R%, P(R®),, P(=0)(R*),,
OP(=0)(R%),, -NRGOC(=O)R63, dialkylphosphonyl, alkylarylphosphonyl, diarylphosphonyl,
hydroxyphosphonyl, alkylthio, arylthio, perfluoroalkylthio, hydroxycarbonylalkylthio,
thiocyano, isothiocyano, alkylsulfinyloxy, alkylsulfonyloxy, arylsulfinyloxy, arylsulfonyloxy,
hydroxysulfonyloxy, alkoxysulfonyloxy, aminosulfonyloxy, alkylaminosulfonyloxy,
dialkylaminosulfonyloxy, arylaminosulfonyloxy, diarylaminosulfonyloxy,
alkylarylaminosulfonyloxy, alkylsulfinyl, alkylsulfonyl, arylsulfinyl, arylsulfonyl,
hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl, alkylaminosulfonyl, dialkylaminosulfonyl,
arylaminosulfonyl, diarylaminosulfonyl or alkylarylaminosulfonyl; or two Q' groups, which
substitute atoms in a 1,2 or 1,3 arrangement, together form alkylenedioxy (i.e., -O-(CHz),-O-
), thioalkylenoxy (i.e., -S-(CHy)y-O-)or alkylenedithioxy (i.e., -S-(CH,),-S-) where y is 1 or 2;
or two Q° groups, which substitute the same atom, together form alkylene; and

each Q’ is independently unsubstituted or substituted with one, two or three
substituents, each independently selected from Q%

R is hydroxy, alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or -NR™R”!,
where R™ and R”! are each independently hydrogen, alkyl, aralkyl, aryl, heteroaryl,
heteroaralky! or heterocyclyl, or R and R”! together form alkylene, azaalkylene, oxaalkylene
or thiaalkylene;

R, R* and R are each independently hydrogen, alkyl, aryl, aralkyl, heteroaryl,
heteroaralkyl, heterocyclyl or heterocyclylalkyl,

R% is hydrogen, alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocyclyl or
heterocyclylalkyl; and

R® is alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or -NR7R”".

58.  The method of claim 56 or 57, wherein R' is —OR?,—SR?; or NR*R’.
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59. A method for treatment of a serine hydrolase-mediated disease comprising
administering a compound of any of claims 1-54.
60. A method of inhibiting an action of a serine hydrolase comprising

administering a compound of any of claims 1-54.

61.  The method of any of claims 56-60, wherein the serine hydrolase is neutrophil
elastase.

62.  The method of claim 61, wherein the neutrophil elastase is human neutrophil
elastase.

63.  The method of claim 58 or 59, wherein the disease is selected from pulmonary
emphysema, acute respiratory distress syndrome, adult respiratory distress syndrome,
idiopathic interstitial pneumonia, cystic pulmonary fibrosis, chronic interstitial pneumonia,
chronic bronchitis, chronic sinopulmonary infection, diffuse panbronchiolitis, bronchiectasis,
asthma, pancreatitis, nephritis, hepatic failure, chronic rheumatoid arthritis, joint scleroma,
osteoarthritis, psoriasis, periodontitis, atherosclerosis, rejection against organ transplant,
premature amniorrhexis, bullous dermatosis, shock, sepsis, systemic lupus erythematosus,
Crohn's disease, disseminated intracapillary coagulation, tissue injury after ischemia-
reperfusion, formation of cornea cicatricial tissue and myelitis.

64.  Anarticle of manufacture, comprising a packaging material, the compound of
any of claims 1-54 or pharmaceutically acceptable derivative thereof contained within
packaging material, which is used for treatment, prevention or amelioration a serine
hydrolase-mediated disease, and a label that indicates that the compound or the
pharmaceutically acceptable derivative thereof is used for treatment, prevention or

amelioration of a serine hydrolase-mediated disease.
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