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[ 0001] Conmpounds, conpositions and nethods for treating, preventing or
aneliorating serine hydrol ase-nedi ated di seases, including, but not limted
to, neutrophil elastase-mediated diseases are provided. The conpounds

provi ded Bﬁ %g% .g benzoxazi nones that are serine hygi@lsas®odoy bitors. 2.
BACKGROUN ? %? erine hydrol ases represent one of the largest and nost
diverse famlies of enzy [ NNa T tikarviot.es, . conpri si ng nuner ous
serine proteases, |ipasesi—esterases; ¢ arTgases. Human neut rophi

el astase is @ 'ﬁd of serine hydrolase rel eased fromthe granul es of

neut rophi'l , mhlc appear in the cases of infections or inflammatory

di seases000 Ut ropﬁvmp@mdswsaositlgnmdm@n@efmwaﬂw@wﬁmﬂ@r%t ei ns such as

el asti N, . GRhL APt 00l YEAR: dbREORRRILD, BRGoOkRRAT, WakBrponsti tut e
the interstitum of travital connective tissues such as lung, cartilage,
vascul arelastabd-madigied iisersesiare prvified dhe compdvads pedseddiesin #¢ ed t hat neut r ophi |
el ast as & as well. [0003]In the living body,
serine ﬁ§§%% é§g§9&§§% R%§L§%3?$%ﬁﬂﬁ$(ﬁ%astase keeps the honeostasis of the
l'iving body while the activities thereof are controlled by endogenous

i nhi bito¥ pr BASKGROYYP as cc-protease inhibitor, a.2-macrogloblin and

secr et or pdRUKOCYE&irRMOLBASE rbiddibRichOs1 th viehd moleiveme ahiaRee bet ween
neutrophi| el astase and the endogenous inhibitors |§Iipl ost %Vt he,excessi ve

rel ease GFYRER P‘&b?ﬂeflkaé}"&%sb SERPSRE PIRCTPRY %eampiesﬁs 85 SYCBYSEAL | oweri ng

In the iphadkd Q{unha@l\fehtmplhneiae@s%tﬁmm@&fgaah&15 L réitaal meethaglahMid | €s
cannot be kept ch tissues are injure 0004] Di seases. i n,which

serine h@fd‘P‘HT%@’é Wl]‘ﬁ’cqpﬁéﬁfh‘gthﬁé‘ﬁ@r%b‘ﬁ?qt‘%? %fs‘f‘%aé‘ém?f%’} disgases YBEeRlar e, for

exanpl e, c[ﬁkﬂsé@'aﬁéﬁ&yﬁ'{m@bh%% nftdtisSuc RSstiatlconageslipsdtécgnsarsyndr one, adul t
respiratory distress yndrome (ARDS), idiopathic interstitial pneunonia

(11P), cienestimandpsheas Yhich progipie thedppigipm ‘?fﬁ’t“é’l’"gﬁl CPRASPLIVS HEHRDHFAES chr oni ¢
bronchi tj,3e c&hae8 ivasciiaP QRA LAPRA! Yn AdutiRAm! # Bab beeh EHERA tRRRMERGNI ol i ti s,

br onchi ect a5| S, asthma, pancreatitis, nephr| tis, hepatic failure, chronic
r heunat otieptass %quntqther Pf%?‘ﬁstoré:élllsélsﬂﬁﬁ-, osteoarthriti S, psoriasis,

peri odonjgp§i;s, at REHORGhELOS Serink ﬁj&&&de@@u@%h&&ﬁopﬁﬁ giadlask k@d@ﬂ%ant
premat ure ammi orrhexis, bul l'eus demmatosi s, .shock, n}@ﬁm S, system c | upus

er yt hemabaseeggasissfthe 1“@8)11’@?/ Shilp the A tieg IE0A 7T SPREP FiPtar y
coagul at inﬂ*ﬂ:tér%lr&éi Ldef %&‘&;-bx@lee eMntitito 1:§&F}Fgmmn BRPREEASH l&ﬂc»ocyft@r mation of

cornea ci catr|C|a t1ssue tis and others. - | - 100051Ther ef ore,
there i sprateaﬁeeldn‘tﬂm HﬁWe‘@LlWl‘engéﬁlﬁm beiyaeroreagerhilaiasise B¢ dhe£adaeRRA peut i cs

for teat %{ﬁhg? 5% gﬂ{% YALOL é?e@se%?gélﬁroﬁﬂl dhSR2568e inBammbid¥ARYor by

[ 00061Descri I'n are conpounds that are serine hydrol ase |nh| bitors,
phar macett iogring mrtb@s:htbntetriqu&, C@F‘ﬁ‘i’lr‘?@ neUHEPRIbPHIGATA %’Véﬁﬁi"%’?ﬁ‘ft% §ePtof use

thereof. . 5@ :Prissl¥h are injured.

[0004] Diseases in which serine hydrolase, including neutrophil elastase may

participate are, for example, pulmonary emphysema, acute respiratory distress syndrome,

adult respiratory distress syndrome (ARDS), idiopathic interstitial pneumoniza (IIP), cystic
pulmonary fibrosis, chronic interstitial pneumonia, chronic bronehitis, 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, bulioue -
dermatosis, shock, sepsis, systemic lupus erythematosus (SLE), Crohn's disease, disseminated
intracapillary coagulation (DIC), tissue injury after ischemia-reperfusion, formation of cornea -

cicatricial tissue, myelifis and others.
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or a pharmaceutically acceptable derivative thereof, wherein Ais a 5-10
nmenber ed heterocyclyl or heteroaryl ring connected to the benzoxazi ne core
by a carbon atom of the heterocyclyl or heteroaryl ring; R2 is halo,
pseudohal o sel ected fromthe group consisting of cyano, thiocyanate,

sel enocyanate, trifluoronmethoxy and azide, alkyl, alkenyl, allcynyl,

hal oal | cyl | oal | cyl 12. 4, RI'
aﬁdogt %%ﬁpbqe/;cﬁ%ﬁﬁ%é‘?pgﬁfféﬁf‘P?Fgg%fegg%ﬁ) SF%eﬁéygmxégoégﬁﬁoaﬁyl al kenyl

al kynyl e lopalriy hydralbietmedigbddiomys) y1 and heteroaryk R is
- OR3, gﬁgﬁkﬂﬁﬁéyﬁeahl4§5 d each R3 is independently selected from

al kyl, al kenyl, al kynyl, hal oal kyl, heteroal kyl, cycloal kyl, aryl,
heterocﬁcly15§H@¢ﬁ8§eroaryl R4 and R5 are selected as fol | ows:

i) R4 art@h1 f are g@@ﬂmunde@eﬁdammmWﬁﬁekacﬁemehmbﬂﬁhy%WBQén al kyl, al kenyl,
al kynyl oal k cycl oal kyl het G oaryl, provided
that at phemgeewd CWPWAIOB%"OR ‘ri‘%g%%fd g%g%%%’ fanbds GG BB ii) R4 and
Rs together with the nitrogen atom on which they are substituted forma
5-10 nmenbered substituted or unsubstitued heterocyclyl or heteroaryl ring,
wherein the substituents when present are selected fromone or nore mis G
2; each n is independently O to 6; wth a proviso that when Ais
3-pyridinyl and R2 is halo or nethyl, then Ris not 2- phenoxy; RI
R2, R3, R4 and R5 are optionally substituted with I, 2, 3 or 4
substituents, each independently selected fromQlL, where Q is halo,
pseudohal o sel ected fromthe group consisting of cyano, thiocyanate,

sel enocyanate, trifluoromethoxy and azide, hydroxy, oxo, thia, nitrile,
nitro, fornmyl, mercapto, hydroxycarbonyl, hydroxycarbonyl al kyl, alkyl,
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, cycloallcyl al kyl, heterocyclyl, heterocyclylalkyl, aryl,
heteroaryl, aral kyl, aral kenyl, aral kynyl, heteroarylal kyl, trialkylsilyl,
di al kylarylsilyl, alkyldiarylsilyl, triarylsilyl, alkylidene,

aryl al kyl i dene, al kyl carbonyl, aryl carbonyl, heteroaryl carbonyl,

het er ocycl yl carbonyl, al koxycar bonyl, al koxycarbonyl al kyl, aryl oxycarbonyl,
aryl oxycar bonyl al kyl , aral koxycarbonyl, aral 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 nocarbonyl, aryl al kyl am nocar bonyl, al koxy,
aryl oxy, heteroaryl oxy, heteroaral koxy, heterocyclyl oxy, cycl oal koxy,

perfl uoroal koxy, al kenyl oxy, al kynyl oxy, aral koxy, al kyl carbonyl oxy,

aryl carbonyl oxy, aral kyl carbonyl oxy, al koxycar bonyl oxy, aryl oxycarbonyl 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, i sothioureido, ureido, Nalkylureido, Narylureido,

N-al kylureido, N ,N -dial kylureido, N -alkyl-N-arylureido, N ,6 N -
diarylureido, N -arylureido, N, N-dialkylureido, N-alkyl-N-arylureido,
N-aryl -N-al kyl ureido, N, N-diarylureido, N,N ,N -trialkyl ureido,

N, N- di al kyl - N-aryl urei do, N-aryl-N , N -dial kyl urei do,

N, N -diaryl -N-al kylureido, N, 1\11, N-triarylureido, am dino, alkylam dino,
aryl am di no, a. m not hi ocarbonyl, al kyl am not hi ocar bonyl ,

aryl am not hi ocar bonyl, am no, am noal kyl, al kyl am noal |l cyl,

di al kyl am noal kyl, aryl am noal kyl, di aryl am noal kyl, al kyl aryl am noal kyl ,
al kyl am no, di al kyl am no, hal oal kyl am no, aryl am no, diaryl am no,

al kyl aryl am no, al kyl car bonyl am no, al koxycar bonyl am no,

ar al koxycar bonyl am no, aryl carbonyl am no, aryl carbonyl am noal kyl ,

aryl oxycar bonyl am noal kyl , aryl oxyaryl car bonyl am no, aryl oxycar bonyl anm no,
al kyl sul fonyl am no, aryl sul fonyl am no, heteroaryl sul fonyl am no,

het erocycl yi sul fonyl arni no, heteroarylthio, azido, -N+11.51R52R53, P(R50)2,
P(=0) (R552, OP(=-0)(R552, -NR60C(=0)R63, dial kyl phosphonyl,

al kyl aryl phosphonyl, di aryl phosphonyl, hydroxyphosphonyl, al kylthio,

aryl thi o, perfluoroal kylthio, hydroxycarbonyl al kyl t hi o, thiocyano,

i sot hi ocyano, al kyl sul finyl oxy, alkyl sulfonyl oxy, arylsulfinyl oxy,

aryl sul fonyl oxy, hydroxysul f onyl oxy, alko%ysulfonyloxy, 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, al kyl sul fonyl,
aryl sul finyl, arylsul fonyl, hydroxysul fonyl, alkoxysulfonyl, am nosul fonyl,
al kyl am nosul fonyl, di al kyl am nosul fonyl, aryl am nosul f onyl

di aryl am nosul fonyl or al kyl aryl am nosul fonyl; or two Q groups, which
substltute at oms |n a 1 2 or 1,3 arrangenent, together form al kyl enedi oxy

o~ N\



substituents, each independently selected from Q; each @ is

i ndependently hal o, pseudohal o selected fromthe group consisting of cyano,
t hi ocyanate, sel enocyanate, trifluoronethoxy and azi de, hydroxy, oxo, thia,
nitrile, nitro, fornyl, mercapto, hydroxycarbonyl, hydroxycarbonyl al kyl,

al kyl', hal oal kyl, pol yhal oal kyl, ami noal kyl, diam noal kyl, al kenyl

cont ai ni E’g(}ﬁ]a jto 2 HaubiasRends preaénkmmwno@ artiied RG chmpourd of finpkle Lbonds,

het er oal cycl oal kyl, "cycl oal kyl al kyl, heterocyclyl, heterocyclyial kyl,
aryl, heteroaryl aralkyl ar al kenyl , aralkynyl heteroarylalkyl

trial kylsilyl, diaIkyIaryisinI;R%J yIdiaryIsinI, triarylsilyl

al kyl i dene, aryl al kylidene, alk nyl, aryl carbonyl,

het er oaryl car bonyl, het erogycl yi-c rbonyl alkoxycarbonyl

al koxycar bonyl alicyl, aryl caryo , | ox Qarbonylalkyl

ar al koxycar bonyl , aralkoxycarbonylalkyl ary a%bonylalkyl am nocar bonyl ,
al kyl am nocar bonyl, di al kyl am nocar bonyl | arylanlnocarbonyl
diarylaninocarbonyl arylalkylanlnocarboﬁ |, al koxy, aryloxy,

het er oar yl oxy, heteroaralkoxy, heterocyclyloxy, cycl oal koxy,
perfluoroalkoxy, n N | koxy, al kyl carbonyl oxy,

aryl car bonyi 0‘3{ ar af qu'[aﬂg)%ccﬁa%@é g‘lla% rgx%{élgr bonyl oxy,

aryIoxyCuaﬁhmnyk@ﬁwou%mﬁﬂmﬂy@ambdﬂykhmwnmahnmpwamb@ﬂybdx%ummmwmﬁ

al I cyl am nocar bo L al k rbonyl oxy,
al k-yl ar §¥'& ﬁ8¥§¥ﬁ%ﬁXPfg‘ng% ﬁ§h8§§%ﬁ% rlnr’%yloxy, al kynyl al koxycar bonyl ,

guani di no, is@g mh@lu,rp@tpusi@ilaiowpieflt@cfrom\m grewpl copsestipgpof ckpngy Hpogherdtelo,

Ncal kyl u Ky hddarekdQ 1'\leei=} 1Kyt rafa A A ERIERy MNP ar y1 ur ei do,
N—aryluré:ﬁ!cri'gé}w?\al’éI\E%I'%)r %*h¥6IdO &y & %ﬁ%furg%& SRR .
N-aryl - NzabkyLuc@DQbm-LM%@%Qfarylureldo N, N1-cl i al kyl - N -aryl urei do,

N-al kyl - N, N1- _di ary| urei do, N-ar N, N-di al kyl ur ei do

N, N1- di ar yI - NRa|Rk§!|1ch$ ArEIEReh lpaRpaRe g%r}ﬂafé? leqted Zqth gy aragRng kY ; aiswy IS no,

aryl am d'nQBalkﬁ”&ﬁE}EﬂR 0531, BaB¥bycip kyhgrhppt hi ocar bonyl,

aryl am not hi ocar on£ anm no, anlnoalkyl alkylanlnoalkyl
dlallcylamnoBH@yﬂ-O ary$%hrﬁ6@i%®WRlﬁneuy1an1noalkyI al kyl aryl am noal kyl ,
al kyl am no, dj y Ve (K14} LR

ol am o, Sk Y| ok Ak LE VAL Aty GEL A0 BT AT 0

ar al koxy@mibﬁkbghlm’hhmmcaﬂyi @éﬁlb@mm no, aryl carbonyl am noal kyl ,
aryloxycarbonﬁkQI{E_II{;%@E!gm,e ?g%mﬁ%yarylcarbonylanlno aryl oxycar bonyl am no,
al kyl sul f onyl am no, F onyl am no, heteroaryl sul fonyl am no,

het er ocycl yi sul f oriyl amRﬁ@pd Rearepmm}depmdmﬂyeszi oled nommgro@sm53 P(R50) 2,
P(=0) ( R5( = gj on

al kyl aryl%% alk%(l a{ﬂ)y&@i ?833% ,Jgﬁﬁg l Qﬁﬁ?%%i? ﬁosp%g%;é/ aI kyI t hi o,
arylthio pr@.ed‘SﬂlthnDatdedskqdetoﬁR or R dn@kyé@gdmomyl al kyl t hi o, t hi ocyano,

i sot hi ocyano, alk Isulh|q¥#oé¥ *thﬁ¥£%ﬂﬁ£ } x&iwﬁkxhgglflnyloxy,

aryl sul f onyl oxy, H droxysu oxy, of%% ony1 oxy, rnlnosulfonyloxy,
al | cyl ar rshhsmsxddffmyd BAYy medxoaipkydbammtccbsumfsmbm&im:temnydl:dm' nosul f onyl oxy,

di aryl am.nosul fon X nlnq§ulfon allc i sul fnyl,

alicyl sthFtc?hoyTyﬁ ng?%’é}nf ?ﬁﬂ X“tﬁcrxlxg%n r’en"zrft %m xysu %nmiore

al koxysul@'onyl , anlnosulfonyl, alkylanlnosulfonyl dlalkylarnlnosulfonyl,
arylanlnosulfon%b ,.di-aryl am nosul fonyl or alicylarylaninosulfonyl; or two
@ groups STUbstitute atoms ina 1,2 or 1,3 arrangenent, together
forn1a|kyienedmﬁmysm&@mn&mﬂyoﬁiﬂ)) -0-), thioal kyi enoxy (Le.,

too L o b B BRE Pt R Y R WP%@%%%WF&WS&O%%% ;

each B ipheduaglependent|y sel ected from hal o, pseudohal o sel ected fromthe

greup consi st yang,s t hi oc | enocyanat f | uar onet hoxy and
277 db, hydr oxi o, Y RRE ST oI Rl PRP RO E pufbnd 98

hydr oxy C afdQR¥dnity Mé&l{e@&\é&a@b%hﬂe&hlkﬁ|halo§ib§év)doha1@ a&iaﬁddkxydm tHROdryuh ado ity b,

anm noal kyl, di am noal K alkeﬁg nta g % %_ bIe ponds al i cynyi
cont ai ni (Y29 thipFyenate, SRy B HEIS R °5§ el ?’S’a? fa’ B¢t oal I cyl ali cyl |
het er ocycl yi, heterocyclylal kyl, aryl, heteroaryl aralkyl ar al kenyl ,

aral kynyl, heteroaryi al kyl trialkyisilyl, diallcylarylsilyl,

al kyldiarylsilyl, triaryisilyl, alkylidene, aryl al kylidene, alkyl carbonyl,
aryl carbonyl, heteroaryl carbonyl, heterogyclylcarbonyl, alkoxycarbonyl,

al | coxycar bonyi al | cyl, aryl oxycarbonyl, aryl oxycarbonyi al kyl ,

ar al koxycar bonyi, aralicoxycarbonyl al kyl, aryl car' oonyi al kyl

am nocar bonyl , al kyl am nocar bonyl, di al kyl am nocar bonyl, aryl am nocarbom |,
dlarylanlnocarbonyl aryi al kyl am nocar bonyt al koxy, aryl oxy, heteroaryl oxy,
heteroaralkoxy, heterocyclyloxy, cycl oal koxy, perfluoroal koxy, al kenyl oxy,



conposition conprising a conpound of the present invention and a
phar maceutically acceptable carrier. [0006c]ln a third aspect, the present

invention is directed to the use of a conpound of Foiula l: O or a
pharmaceutical |y acceptable derivative thereof, wherein is a 5-10
mei nber ey i/@t?fFéP‘S?=1hY8F°Xh‘@f‘¥9PHa?3S¢F°WF¥B°%@HWEég%'dh"tlﬁa“ﬂlre be, nzoxazi ne

core by gGaRLBRNY, AhiaMikyl BariSodldl, AikeRs RidARRAL 9 (S BhAGIadnds AWnyhe goup

consi sting of cyano, thiocyanate, selenocyanate, trifl uoronet hoxy and

azi de, atdnigjling IathZéWP borgg, Rwywwalkyhgx%wwcycw!@ﬂ%ﬂ Kgterockglvle, - C(0) R or

h?g?égsnheter?% ryialkg‘ ﬁ.lgp h@t@t@a@ﬁ a@ﬂ@l @ﬁﬁ@nﬁrgﬁﬁﬁﬂ'ﬂ%gt%%)étyﬁgéy?%a%@lsﬁlg'pm

het er ocydlbi}(ylamsilﬂealb)rldla!ryisl vl mwééylhglwl@g@m ary’ﬁ?éliy jdeng aklgmlcarbomﬂe -SW, -Noe
or NR. 4R5arﬁic?rbor‘ye<%?1%ggx§fba}b§ Fj! qgfé%g&ﬁ?ﬁ:h%ﬁ%lk%ﬁcgﬂow jom al kyl, al kenyl '

al kynyl ero heterocyclyl or
het er oar ylkoxyba?benzgla&mtj aﬁ&xamad:oseu afﬁ:io&ﬂamnjldkyiomlkoxyyarmwnd R5 are each

independen sel e f g , kynyl , hal oal kyl
cycl oal ky Far Onyﬁ%li er 8@%0%19%?1 %@P %%)%ﬁ&}lr alﬁ%éﬁf\?}%ﬁ eb(?_g_lflhat at | east one of
R4 or i t&aikglammbcdnmybg@mmmarbwny) RitrdardinRGirtongle triplkylamidecarbamyhi t r ogen at om

meuibst | BLRRT REPEY BEGRY £ bR a ey CuheriSThe Substi Luents when

pr esent perflugediest atkehyion, Glﬂiw)dm(ymﬁlbm@Zﬂkylmrbmymxy,%rylcmrhosyl@xﬁ o 6;
3 or 4

ar e O tiona t ut

substl tué"ﬁﬁ‘g ng%%x?ﬁg@ﬁé‘f‘?ﬁbé) ey g‘é’}o&f OXW?%PEYIW i s hal o,
psleudohahmma@kmyiegz Eﬂc?lﬁ]nid@&arﬁcﬁx@lbﬂy&,(ﬂiﬂh@éﬁﬁmﬁ@mﬁy ayano, th|h ocyanat e, |
sel enocyan te, tri and az e, A 0xQ, thi nitri e,
oo T B Ry e b, J BB DaIT SRy oy FHBT ol kyi
galjoalbryh%cylﬂ%lcwhalla%&h&lﬁb SN alkyfeadd N‘-cdhlhﬂhﬂ&ﬂial zk’»dtljky 8- k@mﬁ:hdognn]a'il Inl ng 1 to

ou e ponas al Kyny cont,a tl’ e Ppo e roal Ky
oyl onl kgronegie Brnieins sny ik disdsabyly R o ghu ey R SRy
het er oar yind-@udéib, N & R dﬁam?nhm@r HINCARIMy]-NR @y RiF s, wtaa&ym N'
dlalkylary|5|tyl al k Idlary silyl. tria

aryl al kyKizadgdo A-gy-Y Y teaikpiureid. Na#l%ﬁ§|-aikﬂ@'9@98‘i‘§ NC‘HWUWO

het er ocyg#nyd;&amgqmmoa&mmr enBhioodhis9Y WAL Ahisyhy, aryl oxycar bony!
aryl oxycar bonyl , aral koxycar bon aralkox car bony IaIk

aryl car béﬁ%%*%@?cafb&ﬁi’ln@%‘a? b‘ﬁ?ﬁﬂa‘kylali%%P@fﬁoﬁlgﬂaﬁh%ﬁwm"ﬂkﬁi kyl am nocar bonyl ,
aryl am nQealRoRWyl, dBhMnihediiyl QaaPamhoaligf YiahdathadianeeanRony! , al koxy,

aryl oxy, heteroarylox heteroaralkoxy, heterocyclyloxy, cycloalkoxy,

per f | uor dalorlisdgming awéﬁyun@»@ary lamipg Afiydicyiamine sal kdsegbongrmiP c ar bony! oxy,

aryl carb Qﬁ%y lch)BMnylzﬂﬁlﬂé: iﬁYJil&ﬁ?&%ﬁ&l&%%o, é&ik&@d&ﬁ&%ﬁ&? Wic%bfnylammoalkyl
aryl oxycarbonyl oXy, ar'al koxycar bonyl oxg at ni nocar bonyl oXy,

al kyl ami rodetytrobapylesynoaliiyia ik sy sy  aipxyaarieyYiarippani nocar bonyl oxy,

arary 3Tan@&a&ﬁszmﬁ}@xﬁls&mga%&ohem&ymf&{gﬁh% heir&dyBPrsul PR by ei do,

N al fﬁy| Nicroptyitrie] SONNECR Ra;gzkm}ze&(a@)mﬁm @P@?IQ)GRen)xdd‘IRmC("O)R@

N, N -di aldka\m))fyhgépqgnﬁ\," aﬁ{yﬂwlgﬁosﬁlohﬁ Mﬁr’?ipﬁlbs‘ﬁhonyl, hydroxyphosphonyl, alkylthio,
arylthio, perﬂuoroalkylthio, hydroxycarbonylalkylthio, thiocyano, isothiocyano,
alkylsulfinyloxy, alkylsulfonyloxy, arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy,
atkoxysulfonyloxy, aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, alkylsulfinyl,
alkyisulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysuifonyl, aminosulfonyl,
a[kylar‘ninosulfonyi, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl or

alkylarylaminosulfonyl; or two Qi groups, which substitute atoms ina 1,2 or 1,3

2b



N, N -diarylureido, N,NL,Nl-trial kylureido, N, N-dialkyl-N -arylureido,
N-al kyl - N, N1- di aryl urei do,

N-aryl - WNL-di al kyl ureido, NN, Nl-triarylureido, amdino, alkylam dino,
aryl am di no, am not hi ocar bonyl, al kyl at ni not hi ocar bonyl ,

aryl am pRifh-Rea ngér foraqrﬂu@%necﬁmjzr(@al J@@cazglck.xltﬁaa;maiok (ie., -S-

di al kyl ami noal ky %{%I am noal ky %‘S | arni noal kyl kyl aryl.am noal kyl ,
al kyl ani®d;)-8ial %W HBOXYH B8 .o-§1(@§ira>a ere iy | ands ﬁatwq;l@asryvpérwel

al kyl ar ¥ut%ﬂLu'EE0th @A%k&@&@emwfemm e ky car bonyl ani no,
ar al koxycar onyf am no, ryl car bon am no, arijll car bonyl am noal kyl ,

aryl oxycar bomphé)nmo@lpw}ﬂlenﬂyam?‘!b@&‘%lﬁﬁﬂ BB wilbrPato tWagryiiesy car bonyl ami no,

al kyl sul f L ARLA het er oar yl sul fonyl am no,
het er ocyct?sg?d ’fcg%ylfl@g%&{d%& hsg{%r oar y@[ hi o, azido, -1\1+R51R5212.53,

P(11552, P( r ea0h) (R55 znde@maﬂy (HRIS5 studth@oe(m@q F638, the ciraurk yinpNGE phfomnyo,
al kyl aryl §JQ Dyl gm,r&neﬁ&p UWiide WY ELAXYRNAS f,hem hitro &hdo)A t i O,
perfluor gmi‘ aky hi

arylthlo hi o, hydroxycar bonyl al kyl't hi o, thiocyano,
i sot hi o&ggmpt,o, ﬁjdkwywhdmynyycbmwpm“hbwalkuﬂ ﬁbyiyhadoaykyi @pthiualkrlnyl OXYy,

aryl sul fon dr n n onyl oxy,
al Kyl ;nﬁﬁgg’ﬁﬁcf’%ﬁmﬁxly? ﬂé@ aé}r‘ar'u % ? ?éjbonﬁs,X %%%O%ggu gé’nil oiy Y
di aryl ammeswdﬁdﬁw@wl cﬁdlmyﬁyarcydﬁaaikﬁaﬁw] heiwbymiw,,hewh‘cbwbishlkm Ay,

al kyl sul fort syl fln quo X

al k)c/)xysgf* 1 M%@fﬁ“?%%wk ’%?’H%‘B%&?%&Sq yaékkﬁ'%{%/ﬂfigm nosul f onyl ,
aryl am raﬂ{wﬂfrﬂam trighyRTiyl Sk yHdens bﬂyiaﬁtmidcw axayllearydn@t,;abammm fonyl; or two
Q groups, which subtltuteao al 2 rr pent, together
form al RSIEETBHTEPYY ﬁgow@y@ﬁ%‘@@) ?lgo’jyca’?”ﬂ?fg’a‘iiWV‘@ﬁW ag‘y *(CH2) y- 0-) or

al kyl en%@&;x&yc%un}(ﬂarﬁexycar&r(y@i&l Jar@aaxy&ﬁwm@imransoxy @ponglaliot, two Q groups,

whi ch substitute t sane ato tocet her for | kyl ene; and each QL
is i ndeﬁ@ﬁ@?é?ﬁqywlﬂ’hs‘mf’?rmﬁyé& {anERRseERopYly %‘8‘ woaeggony Wwo or three

subst | tgs‘?-yrlﬂuﬁmoga@%hyl RERRendaas Hoﬂylsﬁbﬁﬁ&awmﬁédﬁﬂo@ag alkoxy, aryRRgh Q2 is
o selecte

i ndependent |y hal o, ps€éudohal omth consi sting of cyano,
t hi ocyaﬁ@t@afﬁeﬂf}eh@i@yﬁﬁ%P@’ Dt pTOpYHBP ShEY AP x&r waii%axéw oxo, thia,

trile, M bonyi al kyl ,
iyl oy, AL X%f%%‘“%%”%ﬁﬁﬁ% oAtk alkenyl
P

cont ai nlahlg!xycm‘bcrﬂlqztmle‘cmh@m’b’% A NECT G o ﬁfgmsecﬁtrbﬂnz ®¥i pl e bonds,
hetefoa'e{i lami§¥ t%p%ﬁﬁr i aﬁéceﬂgem am;ﬁmswwny;owterocycl ylalkyl,

aryl roary kenyl”, aral , eteroaryl al kyl ,

trial ky|cgmiygamxncdmézbmmglkmyiay@xyeﬁrwmga leq, F%?FNUUF‘T'I QMg Ny |
al kyl i de aﬁﬁ ax%Lc%'ﬁ' xﬁlcl?i@r?@am }dﬁ(&&@f N %myiurél&a/ heand gpﬂyiwlurmdo NN

het er oar’yl*car bohyl et erocy¢l yl carbon car

al koxy c afiyhytids, RHaryueige, &% cdialispreide, ér?hd %@ﬁ?ﬁll‘a'lﬂ%’iri‘"-alky}uf“ldo,
aral koxygag %%}glmq%fﬂ Rodd, Ayl £a6RREVK Aoy vam nocar bonyl,

R*¥a a?f}
al I cyl ani hoca %lyl m nocar bonyl am nocar onyI

di aryl andmmybambmd#hryi-ﬁﬂ%@&imtraﬁpnﬁéhﬁmﬁﬂ ~aii%zluz@d@N Niyowylureido,

het er oar X t eroaral .k

perfi uor%ﬁg XaIQ?%IP :lgimﬁy?rgla%?@fnq Eﬁn%Fh%%o}{#d %%8% ﬁmﬁ:%r:ﬁ g‘gxbonyl oxy,

ar y: Ear bmgahﬁnqzhxomiaink.ymmnmwa&w,,aﬂaﬂmnmﬂ Bigatigiarnipoaliarly | oxycar bonyl oxy,
ara oxyca bonyl.o m no Qc Y,

di al kyl a?‘ﬁy %ﬁé* %&/’I a %ﬁ%‘%&géﬂr}@ e ﬁgﬂgl%x%)f(n nocar bonyl oxy,
al kynyl ah&@ﬁ&ﬂmhom&kamgu,adn@mmo Rl piatyilogning iatky) canbpwld‘m,nel\lal kyl urei do,

N i ol RYPOEERaS b et onehrp it At e ey Ko B,

NX- di ar yhtytesdyetobonyabdiddaliayi, aﬂykyywbaﬁbonyimpmachrﬂbwm%hylmbur ei do,

S ot hi G S EBHnG, W&P@%ﬁ%‘%ﬁ b sEasRR e & ng%%%%%"? SR no.
ani_nbal kyharoa&ykyioamdmom YRIRH| mmé@u amaﬁaﬁ m(—oma N FQ}R

dlaryla a al k nlnoa | k.

hal oal kyp‘éﬁﬁyﬁy %’P ’a%lfyﬁ%% gﬂsgk?mly 1%§F%o€%gb§£%xr¥%h&p§¥r{ K{;{}Q&l 4onyl ani no,
al koxycaehodig, gm’lmpal@rlaiokhmrmamb\bnwmkyimimJ:hi@uyyrhoc-&pmme no,

aryl car bonyl am noal kyl , aryl oxycar bonyl am noal kyl ,

aryl oxyaryl car bonyl am no, aryl oxycarbonyl am no, allcyl sul fonyl am no,
aryi sul fonyl am no, heteroaryl sul fonyl am fe, heterocycl yl sul fonyl arni no,
het eroaryl thi o, azido, -1\i4Rst R22-Rs3, P(R552, Pe=0)(R552,

013(---0) (R552,, -NR60C(=0)R6), dialkyiphosphonyl, alkyl aryi phosphonyl,
di aryl phosphonyl , hydroxyphosphonyl, al kylthio, arylthio,

per fl uoroal kyl t hi o, hydroxycarbonyl al k-yl thi o, thiocyane, isothiocyano,
al kyi sul fi nyl oxy, al kyl sul fonyl oxy, aryl sul finyl oxy, arylsul fonyl oxy,




12.." is hydroxy, al koxy, aral koxy, alkyl, heteroaryl, heterocyclyl, aryl
or -NR'R 23, where P1 and 12.71 are each independently hydrogen, alkyl,
aral kyl, aryl, heteroaryl, heteroaral kyl or heter;;zclyl, or | e andtoget her

form aam&yéu&ﬁ@xoxﬁ,z@@w&b@m, pyadfisyidonervsulfohylesl, kydreryeglfonyloxy, Rs', P..52
and R52 "are éach i ndependentl dr oge al kvl .. .aryl . het er oar yl ,
het er cdifcxyRylonyinst Wﬁi%%g’f}%’ﬁgai%ﬁﬁ’%@%?rw%r %@%ihmoﬁifgkﬁkx, s hydr oge% ,
al kyl ,K@Eﬁ)ﬁlmsﬁo@}'}lﬁﬂ, ,dééaﬁaﬁh@@mﬂyloﬂwﬂ&&wﬁhﬁmfanﬂmwembﬂyﬂfwﬂs or

ocyc yI'; an

het er yla 3 is al koxy, aral koxy.li.etero |y hmerocycl yl,
aryl MmmwlmlwﬂfthW%¥ia%wm¥°%ir@iﬂ"'ﬁs e Efrﬁ?osfa’#f%ngtl’i ng a serine
hydr ol fefagRdhitor, BhRgRSRAELAA! LAkERIUITI dagyiatpostivsyist | ng of

pul m)na% enphysema, acute Jespi r\-g,[itg)l{y di.stress .Sﬁq;ro , adult respiratory
di st r eglbylayluhingsulfonydios pi @ BOUPRt PUOSHMS AR i ,°“g§’sti ¢ pul nonary
fibrosis. chronjg i A el s U MENCHA,-OCN eYRike1R68NG A 1S-S,- Ci ironic s
i no pﬁ‘fmﬁ%!ﬁ‘én(rz{}bgeﬁﬁ#gctl 0 én%ﬁ)@ﬁ{ie pgﬂ%r%ﬁghﬁi ol ron}gtr;(l ect as}i?_s},h ast hma.
pancr egli-G-ondiphenetitsoxyepati EHDaSHAVESE ¥iY befi % oF WO oies Withriti s.
joint Sciero usl eoar, 4 l.asis. periodontitis. atherosclerosis.
rejectf %f&gg%?fmorgaﬁ&%@gxtn% gn igﬁégr en%tiurq a ioglrtﬁ%ﬁﬁp% sght_,[ ous

der nat osi sqaC@BE)@kf.id%eéﬁ)‘élﬂ%%dc?f/gff%‘fﬁ%"’ T &P amat Osus © %Elro s di Sease,
di ssenmi pated i dM e ARlehdo P e, GfRGohathboMnd biids higirdn o yhiaitde, i schen a-

reperfusi‘on. formation of cornea cicaticial tjss n litis. [0006d]In

a f our mircqépmet, merdﬂetﬂph!}@%mafhoﬁ%?ﬁ‘%’@ﬁ’@éb%?‘?j&lt égylfkf?qaﬂé’ﬁuse of a conpound

of the Pﬁ g,g,g]ag o &Xi%gédcgnd‘&ﬁln&dn%i,mﬁrl&%tﬁ:ﬁn@f 1o doRbieGan@nilifryt treating a
{yro S8 hed: at ed e

senile _ di sease sel ected c&r@g‘g’l@gﬁﬁro%@d@onsi sting of

g_ul rmnédbytaﬂirrmyts@napie_&%ﬁséWWk5?%?§1kﬂf£;£l Y hArGiney du}:at 1yglgspi ratory
I stress, synadr I ekt U ABEHo &y trithoyhsd nary

fibr 0g‘§?‘%ﬁ¥%§%ﬁ§“=ﬁh§@@%ﬁaﬁl’ai Ep}neurn)ér%_,ihﬂzli, cﬁ)?!gni_c b?gﬁﬂ%ﬁti S chronic

si nopul gElkgiyisilpl elkyidonisil, friandslyp alyHdens ?&W@mﬁr%&ﬁ@ Easi sh ast hna,

pancreati ti nephriti paLk pbdokieumatoid arthritis,

j oi nt sﬂlé?’%mﬁ%gfceaﬁ%{?ﬁogﬁf %&8&%};{%’%@? erl odgn}{!’i tis, atherosclerosis,

r ej ect i ARn3gabsstaliongayictycahopl, anioxyprdaeial  ERNPYFERERLs, bul | ous

T Bt O oSk BOPEL S SRRl 1R800l MiREAR Ry, O 0N’ s di sease,

di ssem dl-ation, tissue | n{ ur?;ma ter
i scheni amnoRenidisioonyl, aemmbdadronyf disoiarinoerecayh Falaky BEAROBAd nmyel i tis.

. [0006e] I n anot her exanple, the ¢ @gﬁ aphidyvel ast ase, including
human né‘éi?’i‘ibﬁﬁ"lquye‘l‘%g%%lgx)i’h;lfrg?rglgrgwgg ei%%ﬁpﬁ?ﬁ%gs ar_éiy‘g?en%oxazi nones and
phar mac euieahikxa eeniian dkdenky atalikey, el nyidxs, ERPATENYIYanpl es, the
corrpoungs for use in he%ﬁ%%g}égsi ti 0{3? ang, gﬁ%o@k%%m,gﬁgy:her ein are of
For mul am?kwrbom’iﬁ?%ﬁhﬂﬁ et APy T AC C ept g ewri vafi ve thereof,
wher ei n  hhe ¥8bhakhealsttinehaayiosy dielkfianinpbabowirl.t i ng conpounds show
activity as elastase iphibitqgrs. 100071Pha Gt SR REPGSiah I 1ens
cont ai niaﬂﬁiaﬁlﬁﬁ%%myg’?‘y 'Iiibafﬁﬁrp&%ag%o%a}%gb#ayaﬁg@é%@ﬁggﬁa% ai%cel’?p;égbl e
carrier des at-badeibe nekkyludidoNiesdinikbmeidr, &7 -aEyiddsyltsidot Ndt i ng,
prevent iar_l , or aneli orlati g&wo‘ ggmﬁorﬁﬁ “ongm,ggo %Erklgt@‘-alk' ureide
hydr ol askaryitside; ey ieess 6{)]“%8’ Prsttie WFW corrpounds A conposi tions
provi ded Rekfhyiureidh, WKF, Neklkytureido, N.N'-dialkyl-N-aryhureido, N-alkyl-N'N-

diaryiureido, N-aryi-N',N'-dialkyhmeide, NN'-diaryl-N'-alkytureide, N.N' N'-riaryiureido,

amidino, alkylamidine, arylamidino, aminothiocarbonyl, alkylaminothiocarbonyl,
arylaminothiocarbonyl, amine, aminoalkyl, alicylaminoalkyl, dialkylaminoalicyl,
arylaminoalkyl, disryiaminoalkyl, alkyl_arylmninoalkyi, alkylamino, dialkylmine,

W haioalkylamino, arylemino, diarylamine, alkylarylamine, alkylcarbonylamine,
alkoxycarbony‘iamino, aralkoxycarbonylamine, aryicarbonylaming, aryicarbonylaminoalkyl,
aryloxycarbonylaminoalkyl, alkynoxycarbonylaminoaikyl, aryloxyarylcarbonylamino,
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exanpl es, the serine hydrolase is a neutrophil elastase, such as hunman
neut rophi|l el astase. [0008] In certain exanples, described herein are

met hods for inhibiting an action of a serine hydrolase 'including but not
limted to neu

h| j h‘?é | ITII ni eri ngo! 1s
conposi ti”éﬁlﬁ‘s’y"ﬁ 5 “yiaﬁmiﬁ fe “é%ﬁ?ﬁi"éos ?fB%rX i‘ aﬂ‘g'lpm n are
met hods ﬁ@gxogyaggmmpiamum[ B(QBdriieio, afido, ANELT ORI PR TP(EmER By, MOr e Syrmt ons

of diseases or .conditions . nclu limte ndj ti
associ at 8H( \@&Rh(%qadﬁrd?fapg}"e g"@ﬂ%’h r&’iﬂl@i)wgttﬂs?@ﬂgl é‘a‘a&’g?ﬁp Uy ’syndr one,
adul t r eﬁﬁ!ré@b&rsﬂnoggsé kB, wm@la QR ot HIKOREb NHyBrok fafos ¥ ihikyidho, Pneunoni a,

cystic pul nonar rosis, chronic interstitial pneunmonia, chronic

br onchi tﬂ%ocy?@lﬁlf‘éﬂ’ii“éc}’éi*%élﬁﬁ S‘#ﬁﬁﬁ?’?’ plkyl ‘é‘éf‘)i%‘ﬁxysai’yfsiulf@él%bﬁﬁ’ﬂ%‘if%‘}ﬂ%ﬁ tis,
bronchi eﬁ%ﬁéﬁfy%foﬁyﬁ&%koﬁ@xﬂ%m%ﬂ bainfhosIRRNGLS, Ia&yzaﬁ%w&yifo@ lure, chronic
r heurmat ol thritis, joi'nt scleromn, osteoarthfitis, psoriasis,

per i odongialkyleminasubepierst aplsgiinpsulfosylaet idswiemarndendeyan transpl ant
premtur@g@@@h&é E'ﬁfsh?io quikkgﬁiﬁn,qeﬂmm%m,arﬁmﬁ&» SRSy, Systeni ¢ | upus

eryt hema I'sease, di ssem nated int acapi | I ary coagul ation,
tissue i hycinmvsufoméralkmwéﬁwﬁr mnlﬂ@p@@@h@ilﬁhmﬂmﬂfmlﬂ Bilkymewpiieayici catri ci al

her ei . 0 B B B A B R R O e wi e,

al | t echsibstthicamecsscs bhor | BGITMiarn@ﬁuw@iwhmmkyha%@#yHee s@rfeHpeéning as is

comonl y, yn .0 nts,

appl i cat g}r’igﬁkﬁéng%dg? c?o Qﬁ{ﬁf %ﬁ%ﬁtg%k“ﬂ tckb}r cai iw}(l)érbig( gﬁ?y?

i ncor poratmbcﬁ)grduaﬁ &me:lh(sebsntmtetthesame@m taegeher ﬂormalhﬂemem that there are a
plurality of d nitions f I th i ection prevail
unl ess st at edeagm mdg%end‘fngéfﬁﬁuks niEPgJ(; fc’asrmemfiii\gﬁ‘ %"eqwua ?%e%an ani mal , such
as a narrw—adsntuerns;hatﬁurmgpdndmN selsuahfrasQy pati ent . [0011] The terns "serine
hydr ol ase- medj at ise i at.ed itiOnTM as
used herein, ﬁ‘yg"ﬁ?y’&&g@,a?g “8?‘3“8&%36‘8%?%?@? oG goaﬁ%iiofi ﬁ}gr‘ state in

whi ch a S\eléﬂ-ﬁrméo dny @'k el indepehdiailn Bydneehratipiiakaliel, as:,tlaﬁaeercmyl,pr oteinase-3 is

known to pla role. ey seas C ition ncl u W t hout
T tat | SR bR A B RS St B o e G A B O P SNt Porme. - adul
respirat Qf mlgdikgtelﬁ@ss syndrone, idiopathic interstitial pneunonia, cystic
pul nonary fibrgsis, I]{OI’IIC i.nferstitial roni.c bronchitis,
chroni ¢ si nopil bné e gachiinslpengpatly hydro g‘ﬁ‘ngpgn‘fﬁr "Eff’it‘]‘i'lrg B ¥nchi ect asi s,
ast hma, m@%@&@i hét&gcy&@pb{hddr&yclpﬁm@gl c failure, chroni c r heunmat oi d

arthritis, joipt sclero ritis sori dontitis,
atherosclerosﬁgiswgrﬁﬁ%ggﬁ‘ g@ﬁ o gﬂ@ﬁﬁYFPtﬁ§ﬁF Lﬁmﬁg ﬁﬁe
anniorrhq%kﬁxyﬁymkﬁuﬁﬁdernatOS|s shock, sepsis, system c |upus
erythenatosus .Crohn' s dj sease, di sseminated intr k% ary coagul ation,
tissue injury aﬂ%@éioxv&ﬂ@wail@ﬂéﬁwme SFO5Y e 1Y rgﬁ rnea cicatricial
tissue and nyelitis. [0012] As used herein, biological activity refers to
the in V|Wmmmpt|V|ﬂhesamhd&$@nnbUMﬁ@MDnW@hv$ﬁdh@gﬁGahPh@@ﬁ@ﬁ@@% that result
upon in vivo adm nistration o [ m xt ure.

Bl ol ot oA REL M1 EYP b R RRE i AATRAS s bR Rl AlEr
pharnacohda@m%&cbehaV|our of such conpounds conp05|t|ons and m xtures.

Bi ol ogi cal activities can be observed in in vitro systens designed to test
for such activities. [0013] As used herein, pharmaceutically acceptable
derivatives of a conpound include salts, esters, enol ethers, enol esters,
acetal s, ketals, orthoesters, hem acetads, hem ketals, acids, bases,

sol vates, hydrates, N oxides or prodrugs thereof. Such derivatives nmay be
readily prepared by those of skill in this art using known nethods for such
WO 2008/ 036379PCT/ US2007/ 020427 derivati zati on. The conpounds produced may
be adm nistered to aninmals or humans w t hout substantial toxic effects and
either are pharnmaceutically active or are prodrugs. Pharnmaceutically
acceptable salts include, but are not Iimted to, amne salts, such as but
not limted to N,IT-di benzyl et hyl enedi am ne, chl oroprocai ne, choli ne,
amoni a, di et hanol am ne and ot her hydr ox3tal kyl at ni nes, et hyl enedi arni ne,

N- et hyl gl ucam ne, procai ne, Nbenzyl phenet hyl am ne, |

- par a- chl or obenzyl1- 2- pyrrolidin-11-yl met hyl benzi m dfi zol e, di et hyl am neand
ot her al kyl am nes, piperazine and tris(hydroxynmethypam nonet hane; al kal
metal salts, such as but not limted to lithium potassium and sodi um

al kali earth netal salts, such as but not Iimted to barium calcium and
magnesi um transition netal salts, such as but not limted to zinc; and
inorganic salts, such as but not Iimted to, sodium hydrogen phosphate and
disodiuniphosphate and al so including, but not limted to, salts of



synptons of a di sease or disorder are aneliorated or otherwi se beneficially
altered. Treatnent al so enconpasses any pharmaceutical use of the
conpositions herein, such as use for treating a respiratory disease.

[ 0015] As used herein, anelioration of the synptons of a particul ar disorder
by adm nistration of a particular conpound or pharnmaceutical conposition
refers to any | essening, whether permanent or tenporary, lasting or

transi ent[ﬂﬂh@@t canppemah Tai;ﬂe&%‘h@ cdcBt iVenBSSR Girad@o Wetube sdrdofbsindati on of

t he conpound or conposition. 100161As used herein, and unless otherw se

i ndi cat eformid: t er s "manage, " "managi ng" and "nmanagenent " enconpass
preventing the recurrence of the specified disease or disorder in a patient
who. has al ready suffered fromther2digease or disorder, and/or - 4 - WO
2008/ 036379PCT1US2007/ 020427 |.engt hehjng the tine that a patient who has
suffered fromthe disease or di )r der ’enalns inremssion. The terns
‘enconpass nodul ating the thigs En ent and/or duration of the

di sease or disorder, or. changlng t he way : éaéatlent responds to the

di sease or disorder. [0017] As used herein,| the 1Cso refers to an anount,
concentration or dosage of a particular téﬁt compaund t hat achi eves a 50%)
inhibition of a maxi mal response in an assay t.hat neasures such response.
[0018] 1t is to be under st ood that the conpounds provi ded herein nmay contain
chiral centers. Such chiral centers nmay be of either the (R) or (5) ‘
configuration, <mapmaywb@ﬂﬁﬂhﬁ%WEP%kFﬁ@ﬁéﬁ?ﬁmfﬁ t he conpounds provi ded

- herein may be enantionerically pure, or be stere0|soner|c or dlastereonerlc
mxtures. AS SUGkbci@R8s afs-kididbeien httecaely! anibbleronet tgmeonpedadde the

adm ni stration_of its (R) formis eqU|vaIent for conpounds

t hat underﬁﬁﬂgﬁ?ﬁ%%FgafpgﬁggﬁheFv o admi ni stratio he..conpound i n
its (9 forn1 ﬁ@o&@@%sﬁﬁ§§ﬁ°ﬁ&?@?%ﬂnﬁhémﬁﬁﬁgﬁgwgture %VMF 1 koxy,

car bonyl , QEq§§gxﬁ§mh§ug@ﬂﬁkambya&&ﬂQM§&m@ﬁmb¢kﬂhU§Gm0@ skill in this
art. [0026 As use herei.n, ! X al kenyl and al kynyl carbon chains, if not
speci fied, Barakn ?WB%lPE&ﬁ ‘arbons, or 1 to 16 carbons, and are :

str ?i ght (r)rtr) gr ap! c d,md'ﬂ Ig‘perm& 1ﬁ§é’pg;§llantfbh§didt&£dfoaﬁ E)&lmggn Eaﬁcﬁ(ﬂikﬁwl,bldhsﬁylﬂb n
certain e oﬂggi % 1% a ﬂaan Bodeubl g bonds, an e al kenyl carbon
YEat bn"‘” r

chains of %% arn enbodlnents contain | to 5 double
bonds. Al'kynyl carbon chalns of from2 to Q in certain

enbodi nent s, ~ coRt ailydioges bglop #ipisY) Bonaé h@kgrkynyl carbon chai ns of
2 to 16 carbons in certain enbodi ments, contain | to 5 triple bonds.

Exenpl ary al kyl m@@qmgdp@gmg Iyl fgmosins], Risei,mliyng] bedes/kyb betespaiivhot
limted to, opropyl, isobutyl, n-butyl, sec-butyl,
tert- butylC‘5%@8&2?9%5ta%%b@%&g%c“?gﬁt pentyl |sohexyl et hene, propene,
but ene, pent ene, acetyl ene and hex er wer
al kenyl , amd abdiiare aglkyeras pieer ) o a‘@&? HoRE Cﬁél?‘{r;rgv ﬁ%’@‘*’yﬁele‘\#g‘{”g‘h%b’“*‘p
about " 2 camb@ﬂi&wmﬂiﬂkﬁmbm@bﬁkﬁanﬁbﬁ%yl¢@4&§@H“H§ﬂéVhﬂm“§W PEES 1 §§I |
refers to gnalkyk robOoTs @oMnkaiontmer at | east one doubl e bond and at | east
one triple bond. [0021] As used herein, "heteroal kyr refers to a straight,
branched or cyclic, in certain enbodlnents straight or branched, aliphatic
hydr ocar bon group having, inserted in the hydrocarbon chain one or nore
oxygen, sulfur, including S(=0) and S(=0)2 groups, or substituted or
unsubstituted nitrogen atons, including NR and NRR groups, where the
nitrogen substituent(s) is(are) alkyl, aryl, aral kyl, heteroaryl,

het er oaral kyl or COR, where 12' is alkyl, aryl, aral kyl, heteroaryl,

het eroaral kyl, OY or -NYY', where Y and Y' are each independently hydrogen,
al kyl, aryl, heteroaryl, cycloal kyl or heterocyclyl, inone - 5 - WO
2008/ 036379PCT/ US2007/ 020427 enbodi ment having from1 to about 20 atons, in
anot her enbodi mrent having fromlto 12 atons in the chain. 100221As used
herein, "cycloal kyl" refers to a saturated nono- or nmulticyclic ring
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system in certain enbodinents of 3 to 10 carbon atons, in other

enbodi nents of 3 to 6 carbon atons; cycloal kenyl and cycl oal kynyl refer to
nono- or nulticyclic ring systens that respectively include at |east one
doubl e bond and at | east one triple bond. Cycloal kenyl- and cycl oal kynyl

Or oS ey 10 cetal RGAR RLTBRL Sy CAR Y ernb ohdufial Rt oms, with

cycl oal kenyl grou S, urth od I ment contai ni ng to 7 carbon atons
and cyclsobdtivysi/fornge 6dﬁsnsmb¢rﬁduuh5he¢edmmmmbmcdsb tonchii i ng 8 to 10 carbon
atore . MR % XAIERP 1 2lubdiRiiy ShaRbIHn w£YALAR) KERKD. AihgYC! 02 kyny
groups may ose one rin two or nore rings which may be joined
.toget herQin a fused, bri dged or spiroconnected fashion.

"Cycl oal k(en}l(é yl n refers to a cycloal kyl group containing at |east one
doubl e bond an Ieast one triple bond. 100231As used herein, .

"substit ut ednrad MDI substr tuted al kenyl "substituted al kynyI

"substitut ed | pakkyl ;r;ﬁ liken, i tued
cycl oal kynyl )rﬁe:fgr’ 0 a Kk ]’?HR&%‘E nyl, lvﬁ%l F )yé:rléosalﬁ%qfena gﬁt‘oal kenyl
and ciuddpesikdty rykctgr SupL’, Wle%ﬁp@ctlﬂ Yadel, ySGUﬂ@a saterteds Trpys tthe %IP‘&UCW%W%(? e or

f
gﬁ [)gt i utézhliotd?!ﬁvr,%]§$leﬂopﬁﬁzﬁg L BrofERAG AP, k@’%xst Sxd, MLy, four

subst i tuent s ar he n, generally
sel ectid® frarh CFRap,GOOWK AR P E T HEPYE %Of’ﬁrigﬁ& &lpﬁd@] ]iyha aromatic
Monocy gl hfodF dvr rﬂ%&daﬁéy@ldra@mgmwa %zﬁcahﬂainng If 6@rachble ®odd, diaydppn at ons. Aryl

groups inclu but are not Iim gr oup, ch as fluorenyl,
subst r:rrxmxemﬁ|tm%ﬁmw¢0ﬂd§;rlré‘ﬁpqai% 4*@(&%&105@&1&%? hﬁé’ﬁﬂﬁ&@ and substi t ut ed

napht R%keocELEH Narbh Bot SRS, intl@N afalkeMIE Bralkiy B Sitisro @ RIKON ialiylSiPY, € -
subst Pt u"é’ﬁ % ar%r ned B%r ““@ gene)ragl ly se| ect ed&?r om QL. 10025] As used

her ei ﬁ:alkyﬁpéy eh’baﬂyld*mﬂélﬁlér %‘afyéf”a AbHistepe ardalbytidens. @fka{faI0™ \ar omat i ¢ ri ng
syst eggy]dapbogﬁrﬁ@ér&rﬂ@mg,\mtéocy&%lcébgwl ﬁkdx@ceﬁt&ﬁm 15 nenbers where one or

nore, I'n one di rent the atoms in. errng systemis a
het er eféwwrbphsé%lWlsﬂfﬂaﬁyfer%ﬁﬂFYW}‘F@FE’OPHEWY&é’f*’lﬁ‘%ym’i’?ﬂf‘ﬁ’ di ng but not

lim t@&ﬁ%@! camohﬁrgﬂ?rnarymmaﬁm ﬁymiyéﬁrbon}haii@a&xﬁﬁ@aﬁmyrgr oup may be
optiona fused to a"benzene ring. Hetero ps_include but are not

ry
|i ni t eulkyirminqsrippnyli Wld@mcwbonybﬁ“’i’}ﬂFW%?&“W)WXWFHFWPM}?W; azol yl,

t hi en | |heteMNaPmBoRY | HeYEr&atiyt Rpelkby! and isoqui noI i nyI
[0026%&3“5%%%&%?%%%@,r?grceraoar ?Ir umr d?/rlg(»{"yrqisi"ba he}tﬂ:M a%/ group that is
posi t pedgroghanyy el 8Ky IoRg ‘éalb‘l’xﬁ’tr ﬁ@yﬁ?g’é’r‘%%ﬁyeﬁ? learbogyloky, wo

2008/ Qr’%ﬁééﬂc%ﬁ%%k&%zQ%&Q%%%}roLPQ@de&&rua@%)@eﬁerkaxycmmr;ﬁﬁmycI y1" refers to

a nonocyclic or ticyclic non- arqQmati F% stem in one enbodi nent of .
3 to eummskberdoxyi Hkdpainerd @ﬁ%&r%}rﬂla@fmﬁ” Y#¥renbers, in a further :

enbodl fﬁsﬁg%&t‘amécatr%n?ioﬁrmﬁgrﬁxmﬁ@feﬁ'é&iym% Ql’anm{nemoﬁﬁbtﬁ@ﬁd @tamo?NbOdl ment s,

e atons in the rin K} mils a eteoaom anelerrent
n

ot her atldxamcidar?\b@)'mlmilﬁémIT‘{nail’bler%@R Yrdipiiriurdep. Noatkyi- Nr%@ﬁlf}%&’yﬁén or

sul fury, lureaa@bﬂdﬂr chﬁ) Wrcﬁa&}nﬁreﬂa@tﬁ%ﬂﬁﬁ %ﬁ)uréx@& H.- ?n)y R Elf AR/, he -

nltroge I's optio stbstituted W th é‘i] al kKynyl, “aryl,

het er o0& ydiaryamatid yd, ' nremehkmlamdokw‘ dea}lexié‘éramrmdﬁerﬂ kYN |

cycl oal kyl al ky. M. W @1 didol rogen nmay be

quat e%’ %Hmfc}é )TLJ ”Yh(ﬁaﬁ{ gnn@r‘r‘%%?ﬁ!} H\rﬂc%m%yg\r e%ﬁ%@d@t |’]?utreln @r are selected as

abovewﬁd]ﬁ@&]l@rﬁmu@emi dnegreidmo, arsmb@tomrb@erd iaiﬁ)g}&mmofhw@f@w}thut ed heteroaryl"
strt ted, hetero , and heterocyclyl

gr oup§ ?’8@8 '“f“"\l?(eeytt a“t“ %r?“l%‘%"é‘ @Fgﬁﬁaﬁﬁne Nt oﬁ%‘ggélwrmre substi tuents,

in cerat)amﬁmeﬁmﬂdmm@mtuwﬁef tadicydalnzrleelnerrikf’bﬁli’yismblet dislifshatmine, wher e t he

subst it ts are a defl e rej - fromQ@QL. [0029]As
used H‘éiﬂg{%ﬁﬁammor AV R ?g?lgﬁltob‘h@rirm ?’E’;‘f&gi}’ %ﬁ%ﬁkﬁq%ﬁﬁgh one of the
hydr ongata@iﬁrszykaﬁarrtoheraadokydmﬁcmympioa%ma@yn}dmm yrylgubogylanfigg80}.As used
herein, ," het raI K I h one of the -
hydr 0gof O}gcar T HML)aII T{g Ggfﬁy Eé}b dh% ﬂr}g&ﬁgfprg!r)@’a%#}gr oup. [0031] As
used hé«yﬁuﬁfpn)"hhmho, aryl$ i &dnplgevirio, b«ricmmllswdewkrneﬁ@ﬁxstprqwrﬂylseranylemtm l,

10032 her Seu @ﬁﬁt@ 5 r apexsgr oups t hat
behavé’%ﬂ%"g}f g‘n a ?yNslerEI]g?h}fdc;o% (Rpﬁguc (ggrp[)%u c(agﬁtg usgd in the

sane manner and treat ed in the sane manner as hali des. Pseudohal i des
i nclude, but are not limted to, cyang, t hi ocyanate, sel enocyanate,
trifluoremethoxy, and azide. g - '



10033] As used herein, "haloal kyl" refers to an al kyl group in which one or
nore of the hydrogen atons are replaced by hal ogen. Such groups include,
but are not limted to, chioronmethyl, trifiuoronethyl and 1 chloro 2
quoroethyI 10034] As used herein, "haloalkoxy" refers to ROin which Ris

a hal ogyl, wg}ﬁE&Hl@yL 110935 Asphest drmyigmmphﬂrn’ammwphmh@% afigithicgi val ent

radi cal 0)0-, 100361As, used, her, i nocark efers to C(0)NH2.
[ 0037] #wltbisenerAugrag!iyithics PYdFPRITRRADA %@Wﬁ’ Perer m%gﬂy NHR in which Ris

al kyl lé(gg %%y a%gm mﬁgum Rﬁdxﬁan&swifpnylmyahwé}amﬁm@bm,bony! "

{3&3Saﬂkm%immmm&%?w@?ﬂyw?rgq‘i eRET. B ain® wﬁﬁ%ﬂ“ﬂk?gh R
R ; alifyt

5008 035 rRETREBIGD) ¥ 427“%%%%’%“£d§2§‘0fﬁp'yme *é‘.’sﬁ‘“"""“’“” Sk an riocar bonyl

r ef er s aliglsulBoQ) NRESU FnMATd L GRY: BIAreRYER kg’{)éfﬂ;‘f 'Tos hj%g' | over aryl,

such as; yehyiRr raﬂnl% iisond, Kiakyl amm@dulfdmyrhgr | ower al kyl .
0030; ALSREM puBH SO Ak eIl Tt

aryl qmnocar refers to 2 NHR in which Ris
aryl, inhoylagdiaminobwioeyl: ar o, Q ieuns é‘f}i’ﬁ’t [Wd‘i% her ei n,
" hydr oxk_/rcar boné&’%"‘&’%{,\ﬁm aﬁ%em ([pO@I@Sz)y@qokhimeﬂkgﬂemxy"(ad k—6xycar bonyl "

f I Kyl | 'ud 1As d
her oi (CHa0 mmwm i 0B SOH SOLUERY Frl BhA R Stopy PRISEL LS 1o

| ower ar e - AiAs dsg4l herein, "al koxy" and "al kylthio"
ref er ISBXW%% atBQl{% f]fQ%ﬁ S all]k |, .incluydi gé‘lﬁg\éeﬁ%mal kyl . 100441As

used here| n cabia(ﬂ&/llsmdyﬁenglq:;ﬂy't@p%@m fed or plgqsgwt g1 ¥ ,a in which Ris
aryl, gstl'tl rslasgeAGRWepg{d&lt}y sSKebs asmiteny!l . :

each Q* is independently halo, psendohalo selected from the group consisting of cyano, thiocyanate,

selenocyanate, trifluoromethoxy and azide, hydroxy, oxo, thia, nitrile, nitro, formyl, )
mercapto, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalkyl,
aminoalkyi, disminoalkyl, alkenyl containing 1 to 2 double bonds, alkynyl containing | to 2

~ tripie bonds, heteroaliyl, cycloalkyl, cycloalkylaikyl, he,tcrccyc&y[, heterocyciylalkyl, aryi,
heteroaryl, aralkyl, aralkenyl, aralkynyl, heteroarylalkyl, trialkylsilyl, dialkylarylsilyl,
alkyldiarylsilyl, triarylsityl, alkylidene, arylalkylidene, alkylcarbonyl, arylecarbonyl,
heteraarylicarbonyl, heterocyclylcarbonyl, alkoxycarbonyl, alkoxycarbdnyialkyi,
aryluxycérbonyl, aryloxycarbonylalkyl, aralkoxycarbonyl, aralkoxycarbonylalkyl,
arylcarbonylalkyl, aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, -
arylaminocarbonyl, diarytaminocarbonyl, arylalkylaminocarbonyl, alkoxy, aryla:»c},
heteroaryloxy, hetercaralkoxy, heterocyclyloxy, cycloalkoxy, perfiuoroalkoxy, alkcenyloxy,
alkynyloxy, eralkoxy, alkyicarbonyloxy, arylearbonyloxy, aralkyicarbonyloxy, ‘
alkoxycarbonyloxy, Aryloxycarbony]cxy, aralkoxycarbonyloxy, aminocarbonyloxy,
alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy,
diarylaminocarbonyloxy, alkynylalkoxycarbonyl, guanidino, isothioureido, ureido, N-
alkylureido, N-arylureido, N'-aikylureido, N*,N'adialkyiureido,‘N’walkyi—N'—ary!ureido, NN

~ diarylureido, N'-arylureido, N,N'-dialkytureido, N_aalkyl-N‘-arylurcido, N-aryl-N'-alkylureido,
N,N'-diarytureido, N,N',N'-trialkytureide, N,N'-dialkyl-N'-aryiureide, N-alkyl-N',N'-
diaryiureido, N-aryl-N',N'-dialkylureido, N,Ni-diaryl-N'-alkylureido, NN N'-triaryiureido,
amidino, alkylamidino, arylamiding, aminothiocarbonyl, alkylaminothiocarbonyl,

arylaminothiccarbonyl, aming, aminoalicyl, alkylaminoalkyl, dielkylaminoalkyl,

2h



[ 0045] Wher e t he nunber of any given substituent is not specified (e.qg.,
"hal oal kyl "), there may be one or nore substituents present. For exanple,
"hal oal kyl " may include one or nore of the. sane or different hal ogens.
100461As anot her exanple, "Cl..3al koxypheny|" rray i ncl ude one or nore of
the sane or different al koxy roups con&(y nLg\ I% or three carbons.
10047] Asy amakﬂr@mlmlh@aua‘;h é"lﬁfﬁﬁli“ﬁ‘ﬁ ol ?V”}Sr@f‘ 'groups, anino
aci ds er. drd¥eH, 6RLREHLOR Qﬁ%se | n accord with
their 3‘()&?3?@ 3 s'IIége %gggiﬁugaﬁmu%%}gﬁgt i ons, S;or th)]g IUPA nm ssi on
on Bi oahlemycabonb&m&mtcMWEC%@QE‘W(@QW)W@P%H@WP aﬂ"@ﬁ?‘f g’ﬁ'ﬁ‘pounds

1004811 N cert s pel 1@,{ M Enyidinihble corrp03|t|ons and
1%@& hpﬂg%ﬁaxﬁi’?@w &(?P@M Sar} ye idini

met hods % e On ormula h9@)049 or. a
phar rraoemlmfahylgmmowmsamwtadm bﬁ@fpwiwﬁ@wé%mo' ocyclylsulfonylamine,
2008/ 0363 79PCI/ US2007/ 820427 5] W;@y 5 SO Lomtenberéd
heterogﬁFg qgtf' hegergg}%yﬁQ Irzl hﬁﬁgglnnect)gidm’@wheﬂ%gﬁzoxaz| n " ore by a
car bon cahmmpbdspmdwl hikyerophospiynylodiandnhosrhenyl bydravyPhyspoey) Y Ong) o,
pseudohal q, I | keny. a ¥e&lRadkyl, NRaRb, -OR,
- C(0). \f‘réﬁﬁhm é‘g(mk\?ﬁ(yl}@85?’f@y§¥%gmﬁ€éhgr {ehlug:g%:“r?’ i%ndepgér?d)éntly sel ect ed
from hyﬂppgﬁﬁ;yicadykg&ky salfdoglopy,, aasukfmydxy, tralseldoniaxy, yexgalieyyioxyar y| |

hetNOSr 8?‘}/ Kﬂ}éﬁ‘gﬁm}%"%’e a?mnosui\fbdyiclrgoa%%]i&mbﬁi ﬁxﬂ&%%&ikﬂiﬁl:%uﬁé&)ﬂx}r - 0R3 - SF?;

arylaminosulfonyloxy, diarylaminosulfonyioxy, alkylarylaminosulfonyloxy, alkylsulfinyl,
alkylsulfonyl, arylsulfiny!, aryisulfonyl, hydroxysulfonyl, alkoxysulfonyl, ammcsu.ifonyl
alkylaminosulfonyl, diatkylaminosulfonyl, erylaminosulfonyl, diarylaminosuifonyl or
alicylarylaminosulfonyl; or two Q? groups, which substitute atoms ina 1,2 or 1,3
arrangement, together form alkylenedioxy (l.e., -O-(CH;)};—O-)', thioaelkylenoxy (le., -5
(CHa)y-O-)or alkylenedithioxy (i.e., -S-{CHa)~S-) where y is 1 or 2; or two Q? groups, which

substltutﬁ the same atom, together form alkylene; _
each Q3 is independently selected from halo, pseudohalo selected from the group consisting

of cyano, thiocyanate, selenocyanate, rifluoromethoxy and azide, hydroxy, oxo, thia, nitrile,
nitro, formyl, mercapto, hydfoxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl,
polyheioalky!, aminoalkyl, diaminoalkyl, alkenyl containing } 1o 2 double bonds, alkynyl
containing | to 2 triple bonds, heteroalkyl, cycloalkyl, 'cycioalk'y}alkyl, heterocyclyl,

. heterocyclylalkyl, aryl, heteroaryl, aralkyl, aralkenyl, aralicynyl, heteroarylalkyl, tr'salkyisilyl,
dialkylarylsilyl, alkyidiaryisilyl, triarylsilyl, alkylidene, mvlalkylndene alkylcarbonyl,
arylcarbonyl, heteroarylcarbonyl, heterocyclylcarbenyl, alkoxycarbonyl,
alkoxycarbonyialkyl, ary]oxycarbonyl aryloxycarbonylalkyl, araikoxycarbonyi
aralkaxycarbonylalkyl, aryicarbonylalkyl, aminocarbonyl, alkylaminocarbonyl,
dialicylaminocarbonyl, arylaminocarbonyl, diarylaminocarbonyl, arylalkylaminocarbonyl,
alkoxy, aryloxy, heteroaryloxy, heteroaralkoxy, heterocyclyloxy, cycloalkoxy, '
perfiuoroalkoxy, alkenyloxy, alkynyloxy, aralkoxy, alkylcarbonyloxy, arylcarbonyloxy,
aralkyicarbonyloxy, alkoxycarbonyloxy, arylox yoarbonyloxy, aralkoxycarbonyloxy,
aminocarbonyloxy, alkylaminocarbonyloxy, dialkylaminocarbanyloxy,

L alkylaryiaminocarbonyloxy, diarylaminocarbonyiexy, guanidino, isothioureide, ureido, MN-
alicyiureido, N-arylureido, N'-atkylureide, N’ N'~dialkylureido, N'-alkyl-N'-arytureido, D', IN'-
diarylurside, N-arylureide, N,N'-dialkylureido, N-alkyl-N'-arviureide, N-aryl-N'-alkylureido,

21



[ 0054] each R3 is independently selected from al kyl, al kenyl, alkynyl,
hal oal kyl , heteroal kyl,” cycl oal kyl, aryl, heterocyclyl and heteroaryl;
10055] R4 and R5 are selected as follows: [0056]i)R4 and R5 are. each

i ndependent |y sel ected. from hydr.o alkyl Yl < LgiaRabaad kyl
cycl oal R}N-di W‘?g{hgt@%ﬁyﬁﬁigﬂ’gs’%tag?%Iaahgfg%%(/i%g &{(%gf at "l east one
of R4 oni-B5I-NsNhdinltiyeidoddh -disry pUeEa el Ra Ay -Re it Bgee et h th
ni t r ogen;atHikan, ishin heyin@hiecsodstl sligtisdinptbiorarhos, Boy prirpBioegy ooyl
substit uatzg.g% gg%ﬁyawbawlwﬁgﬂbﬁ,t GrIRGMedivbalgl, ekeihearyl diuyhgiodhelei n the

bstit r t . .Select ed vlak@58] mis 0-2;
[ 0089] ectlf e AGLERERE Ty D I%ﬁél-%’f%@ R %}%ﬁﬁfﬁggd e are
Ssu

opt i onal dlyiawiseine ghagr iy e, skogearog St PEGRHEE  U®ach 'ndependent |y
sel ect edarficatvry2iyinyhwicerb@lyipsinkalk s, a@é}%’i}’(ﬁlﬁﬁ‘éﬁy&mﬁf&?%xy,. oxo, thia,

nitrile, a@ﬁok@aﬁaﬁﬁmﬁhmaufm,rmptmitgbp@yégmiapamiymwﬁy@ﬂM%,ar bonyl al kyl ,
al kyl, hﬁlcﬁ?hf%}éham&&' a1 08 kitlno, Bevtroaaldebaylahinaibeeaickyib sulbinkiemyto
cént ai ni ng 1 t@rgz, daub 5"%9”!19'5,’13( kol PF@LOK@%%F‘IEOQR@ L QUE'CEOR®E, bonds,
het er oal RYF P2 éyEPoal kyl', cycldallcylal oyl 19@5%8%35 Mlonohat ereeys! vl al kyl
aryl , heé@%@hwp}‘o%}’éﬁf&‘ﬁﬁ ’QFFQ’I"%ny af)r(1 ar Y] 17 e‘ﬁ roar ) lf%(hﬁn loxy
trial kyl siyltib, pecileidely ity hygiopycarpiniAl BYIHRS, agqyeno. ‘Sf’?‘i“’é’ﬁ %5 3 TR

al kyl i denmyisarstyRkiuhidEmgioxa) doyibe fmbvbony) hydspybeppeRy pIKoxysu OpyIo%S,

heter oar,gﬁﬁ@ggﬂﬁﬂoxy’ heliehaeyatatl Ray hnaydylamalckdiopgarhamypincsulfonyloxy,

al koxycarbonyl ai S'LXilonyI%}q YSALRARMIfon ABY, exyieatiba aikatdiphyl, arylsuliinyl,

ral Kox ﬁ’gaﬁr%%%gydl%@ Y lami 69 BeRYhalkMonylam nocar bonyl ,

R koxy(ggtigffgéﬂﬁﬁméwsa
al kyl am ;o ) carponyl,. arylamn r
di aryl aMdmnmgwlfpnyé@w‘WLR%ugﬁilﬂo %%W?S,M%YM&%E}%?%%?HO?L oriwe
het er oar y'oxyhps vetier oesiakdnmys itvet,@ P0EYHATFREREL, we%fafpﬁ%ﬁ ylepedioxy (e, -
per }‘ I uo[) Qf‘%fﬁf} %@_ ﬁl[ﬂgfa%)’(,llﬁ:gg,w a8l ks;(@[k@;&fg)oaaiayi&gﬁﬁow g, e%\;;ﬁbm&b%g%f@ Y,l
aryl carbqnyl oxy,  ar e XY A6 Reded K «dityyenepapaar bonyl oxy,
ar al koxyc Bbﬁﬁ 8&%@ gfg"é’%’%g%wi’g%% 5%6379PCT1US"2007/ 020427
am nocar bonyl oxy, al kyl.am _nocar bqnyl o di al kyl am noc . ituents,
al kyl aryl anmi nowek @gﬁyd}déWFimHﬁydﬂ“ﬁ‘ﬁ‘&ﬁﬁ”ﬁ%g rSB{%SﬁlW%ixv,m %ngatniog]?%%e%sm
i sot hi ourekdodepenéindpseidied Kypnuei do, N-aryl urei do, N-al kyl ureido,
N, N-di al kyl urei do, N-al kyl-Marylureido, N, Mliarylureido, N -arylureido,
N, N-di al kyl ur e dg kﬁg&@y,mmw ardlkiytyy By H dpteidag ey dy kgvupreNBo R+ where
N e ar vt 80l b kil ) i, ool et rursiodor
al Kyl - NN, ar yl ur el al-aryvl =N N -ala e or thiaalkylene;

NN - 8 ar Y erResikE e ehub RS K?fl"“tarlﬂi‘yalrg‘%’ e, e e o e S di o,
aryl am di no, am not hi ocarbonyl, al kyl am not hi ocar_bogél Lol heteroaryl
aryl ani not hi oc&F'baRyhd RAmicrech mirproaeniy hydsery REor AGZI2RYFY s heteroarys
di al kyl am,neakiyk) haeytan somtdyptychdilaylyl ami noal kyl , al kyl aryl ami noal kyl ,
al kyl am no, di al kyl am no, hal oal kyl am no, aryl am no, diaryl am no, '
al kyl aryl am no,_,.al car bonyl am %ﬁqﬁm 1] Ni&terocyelyl or
ar al koxycar bonget af w‘%%%maiﬁw’ca lb%%i/kiygl%gno, aryl car%?nyl am noal kyl ,
aryl oxycahpsgraneisdat®y| , ~ al kynoxycar bonyl anmi noal kyl |
aryl oxyaryl carbonyl am no, aryl oxycarbonyl am no, al kyl sul fgnyl am no,
aryl sul f onyl anigfdis sheke kadoy skl oreyareary h beletiecBl.oey oF PS uR f éfhg?am’ no,
het er oaryl E thmmﬁgfq cdtoh L IARSARS2RE 3 scrR(cRE 0 se-Redit)( R56)s2, ss@PeLlyT R50) 2,
-NR60C() Ros, i al kyl phosphonyl . ai Kyl aryl.phosphonyl.. . di.aryl.Rhosgeny!
hydr oxy phgrsyshesmsiitinz £ RYyFEHRo S BETA PR PYY P& doroalkyithio, | . -
 hydr oxycauakesy halidyk.t Hibphit hicogjanmmeioast RSt paneal kyts t&\"‘i"?‘h)‘/’]‘fi)? “‘,‘f"
al kyl sul f gyheny, cabyd Setbidnyl axynic asybsihdiany lidscyion. hyidinex yati fahiplitixy
g! kf”ﬁyfu' E%Q%Ee?\;éé@. a%mnpqﬁgg,gap@gjyllemm?,f@bk?é I iamg-@g:whif: QR Tntln'itisg joint

i al kyl am’nosul T onyl oxy, aryl am nosul.f qr . dl, M RO SHLL @ayd-oxy
al kyl ar y| & e (PSR Gx O A kT ‘s"ﬁ‘f‘,’#ﬁ‘sh 1 '0%?%‘?\5‘5{}? %%Ar]i%ﬁ ”mﬁ?ﬁ”sg?pf Mi{ ,
aryl sul f omematutsyaimgxysin Loty ,‘*“Eﬂf*%ﬁ%qf%%’ f FRVY ,SF'SE%HH‘“n‘S-%%l %’%h“i}% st
al kyl am nasttkd. anyhinedd abrkoppibary restitfopniptue ibEy MsrisHes i Feaf{pfion formation of
di aryl ani nggulfamyb mese aldaykatsyl am nosul fonyl; or two QL groups, which
substitute atonms in a 1,2 or 1,3 arrangenent, together form al kyl enedi oxy
), thioal kyl enoxy (i.e., -S-(Cl32)y-0-)or al kylenedithioxy (i.e.,
-SKCH2)y-S-) where y is 1 or 2; or two QL groups, which substitute the sane
atom together form al kyl ene; and 1%2611each Ql is independently C
unsubstituted or substituted wth one, two or three substituents, each
i ndependently selected from @; 10062leach @ is independently halo,
pseudohal o, hydroxy, oxo, thia, nitrile, nitro, fornyl, nercapto,
hydr oxycar bonyl , 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



di arylureido, N-arylureido, N Mdiaikylureido, N-alkyl-N-arylureido,
N-aryl -Mal kylureido, N,N -diarylureido, N,N,N -trial kyl ureido,

N, 1\ 11-di al kyl - N-aryl urei do, N-al kyl-14"',6 Ndi aryl urei do,
N—aryl-thVdiaIkyIureido N, N—diaryl-N—aIkyIureido

N, N1, 1\ | yIure aIk am_ di no | am di nq,

ar ni not hi ocg‘r]%{) nyl , hlldcﬁfb?msﬁec CAr %%Wﬁmond? 9‘1‘65?# HOERTS AR BOARAund ani no,
am noal ky| of thg m&eammaﬁﬂ@llthe mhnafaktweamam&aickryént far yl am noal kyl ,
dlarylanlngal aIk cﬁ%glanlnoalkyl al kyl am no, dlalkylanlno

hal oal kyl ahii RS difero selaptddy from \eamrbwmo soraiktogl afar bony! ani no,

al koxycar bp)ﬁtydaram Etfmhy&h:aJ ie@rxy&@faklﬁmdks&ﬂ@s AOndr@ey ls &f?tﬁ@s%ﬂ%ln‘}%mess

aryl carbon car bonyl am noal k

aryloxyary%% %E@'éﬁ%ﬂ%m%ﬁ¥v1 Clr 65 ‘%%Wﬁ%*ﬁ§3%y@§mPﬁ@ﬂwhdnlno

aryl sul fonmemwmm chriygt browitiy lchtiif sinyuamtnag, mﬂaﬁﬁ)@rd%ﬂ& Mbrsdkdi ‘a%g)l am no,

het er oar yl §:H e R53 P( <) P(=0),(12. 30) 2, (=0) ( R50) 2,
- NR60C( 0) R63, dtlésggl %émﬁ%%%%g% n?fnﬁy E@%“ﬁh%g‘%ﬁoﬂwmc dheamgtpishosphor t yi |
hydr oxypho¥HH ywﬁsa1@?&Uﬁ?@MEHﬁy¢$MMmap@ﬂﬁ&hﬂ@@ﬂ@&kﬁhﬁ@u@eﬂmn

hydr oxycar feny @bdeyidHiise, C al k ul fi nyl oxy,
alkylsquJ% | ox t y%gulﬁ%%hﬁgiéﬁﬁg?g P?gﬁ§ %&@m$%f%P§x§§ﬁ?fonyloxy

al koxysul f%“%‘giwlfii‘ﬁ?”s PANABRQTES Broyy bﬁveaswd%wamzmmca‘pawl @aghlation,

di al kyl am isaguinfon ykeX chedkh YdparsRAS Wik-0mAl 8% Yo g'%%xk fmmFUIfonyIOXy,
aIkylarylanlyosulfonyloxy, al ky) sul finyl, aIk sul fony ary %ulflnyl
arylsulfonyx ydroxysulfonyl alkoxysulfonyl aninosulfonyl

al kyl am nosul f onyl , dlalkylanlnosulfonyl arylaninosulfonyl,
diarylaninosulfonyl or alkylarylaninosulfonyl; or two @ groups, which
substitute atonms in a 1,2 or 1,3 arrangenent, together form al kyl enedi oxy
(Le., -0-(C1-12)y-0-), thioal kyl enoxy (i.e., -S(CH2)r0-)or alkyl enedithioxy
(i.e., -SS(CH2)y-S-) where y is 1 or 2; or two Q@2 groups, which substitute
the sanme atom together form al kyl ene; 10063] each B is independently

sel ected from hal o, pseudohal o, hydroxy, oxo, thia, nitrile, nitro, fornyl,
nmer 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 double
bonds, al kynyl WD 2008/ 036379PCT/ US2007/ 020427 containing 1 to 2 triple
bonds, heteroal kyl, cycloal kyl, cycl oal kyl al kyl, heterocyclyl,

het erocycl yl al kyl, aryl, heteroaryl, aralkyl, aral kenyl, aral kynyl,

het eroaryl al kyl, trial kylsilyl, dialkylarylsilyl, alkyldiarylsilyl,
triarylsilyl, alkylidene, arylal kylidene, alkyl carbonyl, aryl carbonyl,

het er oaryl car bonyl , heterocycl yl carbonyl, al koxycarbonyl,

al koxycar bonyl al kyl , aryl oxycar bonyl, aryl oxycarbonyl al kyl,

ar al koxycar bonyl , aral koxycarbonyl alkyl, 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,

het er oaryl oxy, heteroaral koxy, heterocyclyl oxy, cycl oal koxy,

per f 1 uor oal 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 oxycarbonyl 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, i sothioureido, ureido, Nalkylureido, Narylureido,

N -al kylureido, N, Nl-dial kylureido, N, N diarylureido, N -arylureido,

N, N-di al kyl urei do, N-al kyl-N -arylureido, Naryl-N -al kyl ureido,

N, N1- di aryl ureido, N, N1, 1Wtrial kylureido, N, N -dialkyl-N -aryl ureido,
N-al kyl -N , N1- diarylureido, Naryl-N,Nl-dial kyl ureido,

N, Wdi aryl -N al kylureido, NN ,N -triarylureido, am dino, alkylamdino,
aryl am di no, am not hi ocar bonyl, al kyl am not hi ocar bonyl

aryt am not hi ocar bonyl, am no, am noal kyl, al kyl am noal kyl

di al kyl am noal kyl , aryl am noal kyl, di aryl am noal kyl, al kyl aryl am noal kyl
al kyl am no, di al kyl am no, hal oal kyl am no, aryl am no, diaryl am no,

al kyl aryl ami no, al kyl car bonyl ami no, al Roxycar bonyl ani no,

ar al koxycar bonyl am no, aryl carbonyl 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 oxycarbonyl am no, al kyl sul fonyl am no,

aryl sul fonyl am no, heteroaryl sul fonyl am no, heterocyclyl sul fonyl am no,

het eroaryl thi o, azido, -1\1+12.51R52R53, P(R552, P(=0)(R552, OP(=0)(R50z,
- NR60C( =0) R63, di al kyl phosphonyl, al kyl aryl phosphonyl, di aryl phosphonyl,
hydr oxyphosphonyl , al kylthio, arylthio, perfluoroalkylthio,

hydr oxycar bonyl al kyl t hi o, thi ocyano, isothiocyano, alkyl sul finyl oxy,



proviso that when Ais 3-pyridinyi and R2 is halo or nmethyl, then Rl is not
2- phenoxy. I n one enbodi nent, the conpounds of forrmula | are selected with
a proviso that when Ais 3- pyridinyl and R2 is halo or al koxy, then Rl is
not 2-phenoxy. In one embodinent, the conpounds of fornula | are selected
Wth a pighso thal MAER Rahse, 30D bt aRNbukaRill Gashil, ndidind kengs, t hen
Rl is not 2- aryl oxy. In one enbodi ment, the conp oundsfg% formula I, are

sel ect eatewqphﬂ aclptooy iinlgbitdrat Theh €PIPOYIES (35 | REPFFIZIRgREs FRERASPRCEP al koxy,
then RL ﬂgﬁe gﬁwaa(réé Q¥or, inocglzgll lRrON&, BRROMLFBIAL for e inCRePaRRERioff

Formul a T 8re se ecte such that Ais a 5-10 nenbered heterocyclyl or
heteroaraydimpihn@icbmhethee@nﬁréof%mﬁelﬁzoxam ne core by a carbon atom of the
het erocyclyl or heteroaryl ring; [0071]R2 is hal o, pseudohal o, alkyl,

al kenyl, al kynyl, hal oal kyl, cycRoaPkyl, NRaRb, -0124, -C(0) 124 or

-S(0) m2. 4; [0072] Rb and 12 ar i ndependently sel ected from hydrogen,
al kyl, al kenyl, al kynyl, QngyI, cl oal kyl, aryl, heterocyclyl and
heteroaryl [0073]R’ is aI N™- r NR4R5 [0074] each R3 is

i ndependent |y sel ected from al kyl, al kendl7 &%ynyl, hal oal kyl

het er oal kyl , cycl oal kyl, aryl, het erocycliyi and heteroaryl; [0075] R4 and R5
are sel ect ed as follows: - 13 - WD 2008R036379PCT/ US20071020427 [0076]i) R4
.and R5 are each independently selected from hydrogen, alkyl, alkenyl,

al kynyl , orapramideyltcalyyctapableyderivativg theréadt wheotly Bie yhriablag ateechesepar yl , provi ded
that at | east 124 or 00771lii)R4 and R5

t oget hersﬁfﬁ?rf?tﬁ’ﬁecsﬁ%f’ mm mm?%ﬁ#%ﬁ&%?%q %@gq%}?g{ SSl]J-bStI tuted forma 5-10
menber edjesonst i tuﬂ’hﬂnﬂtcuum u@spusttmdcm:emgaymhgdun@pf Fremeledand/é ring;
wherein the substituents when resent are selected, fromo or nore QI;
[0078] m p@mm@“@ﬁ&ﬂ[@@*@%}%?f e esedb aﬁﬁ&r&‘ﬁe‘h]a%ﬁis‘f it BEHOU t he. of her

vari avl e e a el b BydSigscantipgddrent, ring
Ais a. 5%%“1 rprgveg&r?‘%é ere %égmﬁ&yiﬁgﬁemg?’eﬁérgm ring. Exenplary

het er ocy disydsesinchdmitiserigrtyd compoysdsiand FRRIBOSINRE PRVECHEREIR 1T $EE™ o

rrolidinyl i peri t hi.o hol i n era2|n I
P%dol i ny PR y p f netq’e‘ilryg?ﬁ}ﬁ?%ﬂsi é %Stésf @H‘g%]trﬁ}m%%}l} ?’i}gsy t hi o%yranyl ,

furanyl, {6(%53{ %X&t‘fa(ﬂf ?(qnﬁﬁetsyciescn%«m}ﬁﬁﬁ)l ate ﬁ%&@k&llnhxkﬁk@é@ﬁdﬁbm i soxazol yl,
t hi azonI P dazol , pyndinyl, pyrimdinyl razinyl, pyrazinyl,

tetrazol y:lf R saweawduio;alsq, inchvdigydut ng) s &e mPhi » 9 é mstcrmg

dlhydrobenzofuranyl di hydr obe L en ben 0 benzothlazolyl
benzi soxaC?B‘IPSH“ Ti‘éﬁ?‘fl%‘)é’tt‘ﬁ?sa{’%’ ‘{7]%5) ra’ﬁﬁiﬁé PP Ef‘c’reT%m HORG e(r)é(ﬁnual hol i nyl ,

i soqui nol l.gyhq saf'axdtrcg&%{ %ré@&ﬁm $ranRnerafbn §dech|or h'xBrctsElﬁpt%ﬁmfs of dizeR8eor
enbodi nent, ring A a menbered_heterocyclyl ring such as pyrrolidi nyI

or tet rahseadisiony appludmm bam hefteema@ﬁeﬁ% essqciaing WAt rRuimongry £ ERe d

het eroaryl.,fd n@%nrm% Istfdss s?)f&rbﬁlxb rﬁﬂlﬂt ris?ir@cﬂbﬁ dﬁess@%dr%&’ |1d1oﬂazﬂu@ﬁ1%*§1'ﬁ@l0dl ment,
rlngAlspyrllny1 I'n one enbodi nen Ais 3- i di %
BRIHY

enbodi menpnetmonie, cystisypuiramamy] fibress, ghranis e ﬁﬂemra&niasc@rﬁ#m
anot her eghodi Eﬁﬁ&]:tuimd%a}ysinfzcﬁd?ﬂ &P¥Le panbronchiolits, bronchiectasis, asthma,

pencreatitis, nephritis, hepatic failure, chronic rhewmnatoid erthritis, joint scleroma,

In

osteoarthritis, psoriasis, periodontitis, atherosclerosis, rejection against organ transplant,
premature amniorrhexis, bullous dermatosis, shock, sepsis, systemic lupus erythematosus,

Crohn's disease, disseminated intracepillary coagutlation, tissue injury after ischemia-

2l



[0081] I n one enbodinent, R2 is halo, alkyl, haloalkyl or alkoxy. In one
enbodi nent, R2 is chloro, fluoro, bronmo, nethyl, ethyl, trifluronmethyl or
nmet hoxy. In one enbodinent, R2 is butyl, propyl, isobutyl or cycl opropyl.
[0082] I n one enbodinment, R is alkyl, such as nethyl. In one enbodinent, R
is -OR3 or -NR4R5. [0083]In one enbodinent, R3 is al kyl, hal oal kyl,

het eroal kyl, aryl, haloaryl, al koxyal kyl, al kylaryl or aryisulfonyl al kyl.
I'n anot her Eﬁ?‘{;q £ clith 8P ¥drindteiid SUngolieny| |

4-f | uor ?ﬁ?ﬂﬁ%% an%heﬂf/%g%%lbsosgyﬁ%h{/l . 3, 4- net hb% erzllgjgi oxybenzyl or
di met hoxyddsimpagionydescribedlikrein. WO 2008/ 036379PCT/ US2007/ 020427 [0084] I n one
enbodi nent, R4 is hydrogen, |ower al kyl or alkoxyal kyl. In one enbodi nent,
R4 is hydrog% AHF'EP sEripaiibaxyet hyl . [0085] I n one enbodi ment, RS is

ar al kyl oxycarbon di al kyl am noal I cyl, heterocyclylal kyl,

al kyl heter ocmhylgmgsr aI koxyal kyl. In one enbodi ment, RS is

benzyl oxycar bonyTmet hyl , di net hyl am noet hyl, 4-nor phoI i noet hyl,

N- et hylppygegol i di DnlBss\ibfigid otihiss yib tebiytical BODSBhif omes wrbpdinkave, R4 and R5
together with the nitrogen on i ch ma 5 or 6
menber edhhEERFENSE 8 156 mﬁ’?@@@l’% PP I 3B’f]n %%zglélrﬁm“g%g %‘ﬁg i, and R5
toget hery, ;&hoﬂsh}@ublngﬁaaqg;ﬂmam mmmubmﬁmweammmhﬂmiewcmr m ab5

merrbered et erocycl or het eroar ertal 1 the ring
i s pyrrdhsi efﬁ*tfﬂ%yﬁn ‘f"ﬂ?"ﬁ ﬁl‘fﬁ%%ﬁ“l Hgoé g?%ﬁtc fops &5 d%l nﬁ%?&% %ET i
[ 0088] whgf;&kdhofy %V&lﬁuﬁ@ﬂte@bﬁl%e R 6 i s hydrogen, al kyI al kenyl

al kynyl , henyl heteroaryl, "al koxyal k cl oal kyl xyalkyl
cyanoal kfﬁﬂlﬁ ar al ks LS@é‘F’é’F’oéPWF‘&I‘RW m%’@% é‘?‘% Wéﬂiqc}ﬁding WAL

am nocar E %Jﬁ? di al kyl am noal kyl , al koxycar bonyl al kyl,

hydr oxycarbon heterocycl C l.al kyl dr.o Ikox yI

al koxycajbHyl ami tapm 'serielly i;ﬁ‘?f ‘g‘Sﬁ% ’é‘?ﬁs%(%lsﬁ hyg ° a%c R7is

hydr ogen_or. ﬁ%b'kgg Ls,i@&crbﬁ ;{:}Léﬁ% d@ééﬁ@éfr&ﬁl@d’r B&B&hausl&bﬁit}dn,or chaah:kwh:am no

al koxycarqoony dia am noal aral kyl , hydroxycarhb hydr oxyal kyl ,
hydr oxyakdmxyﬁlrdadysle mmydnmxwaplﬁgﬂ%tﬁé? Rrywmwﬁéﬁtve?r%%w Pﬁéf%‘rocym yl al kyl ,
- N412. 51 52R ;%Lééé’éér% dnlﬁtiﬁ' s alokodk GAmBaNhitai6, Gubinkycaphyrenklapht: hal o,

di (hydr oX§f am no, | am noal kyl car bonyl het er.ocycl %I car bonyl ,
- SO3H or rajnkgtd"s distrmai@romn, ItrespIraDEy GRFFSSRYTTEmp. igjopate Certain
enbodi ment g, R, st?c rqg ﬁbroﬁ?rc@éhlc nftbiidal pﬁ*&@x@ﬁ@,&&ﬁ}amc%r@fcmﬁﬁn)"

2- propyn??“uh? bu , cycl ogropyl nmet hy ¥drox¥’et hyl ,
hydroxycahbmnyﬂnepdﬁybnarhy@cw@ SHRBOPARPIOPERH fr?bééy'e% et hyl .

met hoxymet h et hoxy L AReEHN é’deaYtﬁﬁ@dO cﬂwé} oma,

di met hyl EFH%&H%SC A", %}%Y‘ ﬁr%yn?ﬂgetlhé:m4 1rmr phol { noet hyl 11oyrl m di nyl ,
3- pyri m ditaydrthride, pscmlam demydontis, etheraseETesis; ropcHon ASRB L8R éﬁ’é‘ipﬁ'i)

4- et hOXéFhen | et %;'EX spylkl[o% &éﬂnﬁ‘toszg- sﬁé@kné%}zﬂé’ lystdn@t LiphyyBéhanes,2- yl met hyl,
1, 3-di ox 1 perldln 4-vy|

hyl pi |
et hoxycamﬁﬁmldimﬁdaydxssamyﬂwény@aquﬂfé@ﬁwn; s IBRE] 4715T Echeiﬂl% ar bo nyl met hyl ,

t-butlyox bon %Icg%% aliele) ULy iﬁallﬁﬁél am nocar bonyl net hyl ,
2- propyn 7 & bBHY hr o %%
[0012] As used herein, b:oiogx.al activity refers to the in vivo activities of a

compound or physiological responses that result upon in vive administration of a compound,
composition or other mixture. Biological activity, thus, encompasses therapeutic effects and
pharmacokinetic behaviour of such compounds, compositions and mixtures. Biological
activities can be observed in in vitro systems designed to test for such activities.

[0013] As used-hcrein, pharmaceutically acceptable derivatives of a compound
include salts, esters, enol ethers, eno! esters, acetals, ketals, orthoesters, hemiacetals,
hemiketals, acids, bases, solvates, hydrates, N-oxides or prodrugs thereof. Such derivatives

may be readily prepared by those of skill in this art using known methods for such

-3-



[ 009011 n certain enbodinents, QL is nethyl, ethyl, propyl, isopr
phenyl, di met hyl am no, diethylam no, din%thylan?nongthsr, Propyl
di met hyl am noet hyl , di et hyl am nonet hyl , hydroxy, hydroxycarbonyl,

met hoxycar bonyl , et hoxycarbonyl, phenyl nethyl, hydroxycarbonyl propyl,
hydroxyalKyézmQM@ﬁpxyalkoxyalkyl, 1-im dazol yl, 4- necplieionmos27

nor phol i n-4-yl met hyl , norpholin-4-ylethyl, -N CH3) 3+,

et hyI S lﬂlexfwarﬁ#ti%ﬁ iy Ic&ﬁﬁaﬁﬂy bmd&)i@ln%é%hﬂtﬂbt&@@ kkatimalé brufanans without

di (hydroxyethypam no, dial kyl am noal kyl carbonyl, pyrrolidin-I-ylneth
pyrrol | dibstantiglitexiqrfiects ey pithsr spyramrcsiiralingative of %%BmBﬁ'“ﬁ%ram n- )4/ yl, Y

1,1-di O)fﬂartrﬂl:é?ﬂparliﬁ Qgéebﬁbf& %\Its indNideBSun ek nN(IRER QX Vi Kbyda ) Bilch @s but not

N- net hyl - pi perazi car
N, Ndi rretihyteém Nﬂeﬂxhwza}ﬁhyaﬁ@ﬁfbmv FRlaToBBIgiRe, chadings anmejyia, dicapyaens
10091] ! %g%&%&&%&%&m&g Sthy Blediahine(RHRalNIlARIR] waesR, N-A2 i s CH or N,

are as’ descri bed el sewhere herein. [0093]1n one
errbodl mehetzy ifRenethy eyt égaewchﬂm@wyl-zwrrw&t@rmimq YiSenzEgidrmstsy opyl et hy!l ;

12,2 is J' laon%ﬁ&hggbthétsallggﬁinh%é’ pi érgﬁﬁet%h rox%ﬁ%ﬁggﬂﬁﬁ%lﬁéiﬂaﬁl@rfﬁl&ﬂw or

nethoxy ony n2 | 941In certajn
enbodi rmmts salR| supls astbus ngtdin)iteg to {bivm) prassing anééodl%wk%e Rty 1) n2

CN P SI (Izr {0 s(bQ! Qo?éyxté@&%ﬁi%%ﬂ%hﬁfﬁ@rﬁa%ngm . Q@RdHionFhii¥salt2bdeR¥YRI Kyl Or
cycl oa | am no or al koxycarbonyl; and n2 is
0-5. - erﬁ)t I-imlted to zinc; and inorganic salts, such as but not limited to, soditm hydrogen

phosphate and disodium phosphate; and also including, but not limited to, salts of mineral
acids, such as but not limited to hydrochlorides and sulfates; and salts of organic acids, such
as but not limited to acetates, lactates, malates, tartrates, citrates, ascorbates, succinates,
butyrates, valerates, mesylates, and fumarates. Pharmaceutically acceptable esters include,
but are not limited to, alkyl, alkenyl, alkynyl, aryl, aralkyl, and cycloalkyl esters of acidic
groups, including, but not limited to, carboxylic acids, phosphoric acids, phosphinic acids,
sulfonic acids, sulfinic acids and boronic acids, Pharmaceutically acceptable enol ethers
include, but are not limited to, derivatives of formula C=C(OR) where R is hydrogen, alkyl,
alkenyl, alkynyl, aryl, aralkyl and cycloalkyl. Pharmaceutically acceptable enol esters
include, but are not limited to, derivatives of formula C=C(OC(O)R) where R is hydrogen,
alkyl, alkenyl, alkynyl, aryl, aralkyi and cycloalkyl. Pharmaceutically acceptable soivates
and hydrates are complexes of a compound with one or more solvent or water molecules, or [
to about 100, or 1 to about 10, or one to about 2, 3 or 4, solvent or water molecules,

{0014} As used herein, treatment means any manner in which one or more of the
symptoms of a disease or disorder are ameliorated or otherwise beneficially altered.
Treatment also encompasses any pharmaceutical uss of the compositions herein, such as use
for treating a respiratory disease.

[0015] As used herein, amelioration of the symptoms of 2 particular disorder by
administration of a particular compound or pharmaceutical compoasition refers to any
lessening, whether permanent or temporary, lasting or transient that can be attributed to or
associated with administration of the compound or composition.

{6016} As used herein, and unless otherwise indicated, the terms “manage,”
“managing” and “management” encompass preventing the recurrence of the specified

disease or disorder in a patient who has already suffered from the disease or disorder, and/or

w4
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WO 2008/ 036379PCT1US20071020427 [0096] I n anot her enbodinment, R6 is

hydrogen, methyl, methoxyethyl or cyclopropylmethyl. In another enbodiment,
n2 is |1 and QL is nethyl, dinethylam no, tertbutyl oxycarbonyl or
met hoxycar bonyl . [0097]1n certain enbodinents, RL is N (Q n2 10098]wherein

Q is al kylygddegbdsybanm no or al koxycarbonyl; and n2 i sscia200300891I n certain
enbodi nents, the conpound is: R2 OR2 0 100100] or a pharmaceutically

accept at?%rggl%glli.% fh% a8 n R?MEE{) Ol'uf‘ha% bSrerad 4@k ltl@iim%ﬁs% of§issiedririghahsewhe re

hereln n certail diments, the conmpound is:. R2 Q. Q0 N , 1"
, - " remission. Thgerms encompass modulating tmjhpgghold development gngl/or P%tlm

phar mac algegé]'&f dR %PBPJ%F% ¢ wémaneaogauemgsb@dda & N6 aMasd &tum%ﬁdear e as
defined e ere herel I'n certain enbodi nents, the conpound is:
[0017] As used herein, the IC;G refers to an amount, concentration or dosage of 2

particular test compound that achieves a 50% inhibition of a maximal response in an assay
that measures such response.
[06018] It is to be understood that the compounds provided herein may contain chiral
centers. Such chiral centers may be of either the (R) or (8) configuration, or may be a
mixture thereof, Thus, the compounds provided herein may be enantiomerically pure, or be
stereoisomeric or diastereomeric mixtures. As such, one of skill in the art will recognize that
administration of a compound in its (R) form is equivalent, for compounds that undergo
epimerization iz vivo, to administration of the compound in its (S) form.
[6619%] As used herein, the nomenciature alkyl, alkoxy, carbonyl, etc. is used as is
generally understood by those of skill in this art.
[0020] As used herein, alkyl, alkenyl and alkynyl carbon chains, if not specified,
contain from 1 to 20 carbons, or | to 16 carbons, and are straight or branched. Alkenyl
carbon chains of from 2 to 20 carbons, in certain embodiments, contain 1 to § double bonds,
and the alkenyl carbon chains of 2 to 16 carbons, in certain embodiments, contain 1 to 5
double bonds. Alkynyl carbon chains of from 2 to 20 carbons, in certain embodiments,
contain | to § triple bonds, and the alkynyl carbon chains of 2 to 16 carbons, in certain
embodiments, contain 1 to 5 triple bonds. Exemplary alkyl, alkenyl and alkyny] groups
herein include, but are not limited to, methyl, ethyl, propyl, isopropyl, isobutyl, n-butyl, sec-
butyl, tert-butyl, isopenty!, neopentyl, tert-pentyl, isohexyl, ethene, propene, butene, pentene,
acetylene and hexyne. As used herein, lower alkyl, lower alkenyl, and Jower alkynyl refer to
carbon chains having from about | or about 2 carbons up to about 6 carbons, As used herein,
*alk(en)(ym)yl" refers to an alkyl group containing at least one double bond and at least one
triple bond.
{0621} As used herein, "heteroalkyl" refers to a straight, branched or cyclic, in certain
embodiments straight or branched, aliphatic hydrocarbon group having, inserted in the
hydrocarbon chain one or more oxygen, sulfur, including 8(=0} and S(=0);, groups, or
substituted or unsubstituted nitrogen atoms, inciuding NR and N'RR groups, where the

s nitrogen substituent(s) is(are) alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl or COR', where R’
is alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, OY or -NYY", where Y and Y’ are each
independently hydrogen, alkyl, aryl, heteroaryl, cycloalkyl or heterocyclyl, in one

-5.
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- 17 - WD 2008/ 036379PCT1US20071020427 [ 00104] or a pharmaceutically
acceptable salt thereof, wherein X is a halogen and the other variables are
as defined el sewhere herein. In one enbodinent, X is fluor or chloro.

[ 00105] I n certain enbodi nents, the conpound is: R2 R2 0 0 [00106] or

phar maceutywgabdsizaaecept abl e salt thereof, wherein thercrars2edslomg27ar e as
defined el sewhere herein. [00107]1n certain enbodi nents, the conpound is:

R2 0 R2 emeo&Mﬁ%hﬁh 8lfm1aﬂ d@mbomo bRk, in LARAHShbodimet having Semads nent s, the
conmpound is . [ 00109] or phar maceutical ly acceptabl e salt ther eof ,
wher ei n #45es ’\‘?é‘i“ﬁ“&ﬁ‘l“es are as defined el sewhere herein.

[0022] As used herein, “cycloalkyl" refers io a saturated mono- or multicyclic ring
system, in certain embodiments of 3 to 10 carbon atoms, in other embodiments of 3 to 6
carbon atoms; cycloalkenyl and cycloalkynyl refer to mono- or multicyclic ring systems that
respectively include at least one double bond and at least one tripie bond. Cycloalkenyl and
cycloalkynyl groups may, in certain embodiments, contain 3 to 10 carbon atoms, with
cveloalkenyl groups, in further embodiments, containing 4 to 7 carbon atoms and
cycloalkyny! groups, in further embodiments, containing 8 to 10 carbon atoms. The ring
systems of the cycloalkyl, cycloalkeny! and cycloalkyny! groups may be composed of one
ring or two or more rings which may be joined together in a fused, bridged or spiro-
connected fashion. "Cycloalk{en)(yn)yl" refers to a cycloalkyl group containing at least one
double bond and at least one triple bond.
[0023] As used herein, "substituted alkyl," "substituted alkenyl," "substituted
alkynyl," “substituted cycloalkyl,” "substituted cycioalkenyl,” and "substitued cycloalkyny!"
refer to alkyl, alkenyl, alkynyl, cycloalkyl, cycloaikeny! and cycloalkynyl groups,
respectively, that are substituted with one or more substituents, in certain embodiments one to
three or four substituents, where the substituents are as defined herein, generally selected
from Q.
{0024} As used herein, “ary!" refers to aromatic monocyclic or multicyclic groups
containing from 6 to 19 carbon atoms, Aryl groups include, but are not limited to groups
such as fluorenyl, substituted fluorenyl, phenyl, substituted phenyl, naphthyl and substituted
naphthy!, wherein the substituents, when present, are one or more substituents as defined
herein, generally selected from Q.
[6025] As used herein, "heteroaryl” refers to a monocyclic or multicyclic aromatic
ring system, in certain embodiments, of about 5 to about 15 members where one or more, in
one embodiment, 1 to 3 of the atoms in the ring system is a heteroatom, that is, an element
other than carbon, including but not limited to, nitrogen, oxygen or sulfur, The heteroaryl
group may be optionaily fused to & benzene ring. Heteroaryl groups include, but are not
limited to, furyl, imidazolyl, pyrrolidinyl, pyrimidinyl, tetrazolyl, thienyl, pyridyl, pyrrolyl,
N-methylpyrrolyl, quinoliny] and isoquinolinyl.

S [0026] As used herein, a "heteroarylium" group is a heieroary! group that is positively

charged on one or more of the heteroatoms.
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[00110] I n certain enbodi nents, the conpound is: - 18- 8- WD

2008/ 036379PCT1US20071020427 100111)or a pharmaceutically acceptable
salt thereof, wherein the variables are as defined el sewhere herein.
1001121In certain enbodi nents, the conpound is: R ORR O O NI " O

(01)112*Thy lor a pharmaceutically acceptable , Wherein
the vari abWésng&Lﬁ% s defined el sewhere herein. [00114 r?gsczgdr:}tﬁg)?%;

S i, L QTP e 0510 HRAERGE oAbl 3ot a0l s

certain aeaimamhrmg nysem, tihenceorodinedt ¢fsh:to 10 members, in another embodiment of 4 to
7 members, in a further embodiment of 5 to 6 members, where one or more, in certain
embodiments, 1 to 3 of the atoms in the ring systemn is a heteroatom, that is, an element other
than carbon, including but not limited to, nitrogen, oxygen or sulfur. In embodiments where
the heteroatom(s) is(are) nitrogen, the nitrogen is optionally substituted with alkyl, alkenyl,
alkynyl, aryl, heteroaryl, aralkyl, heteroaralkyl, cycloalkyl, heterocyclyl, cycloalkylalkyi,
heterocyclylalkyl, acyl, guanidino, or the nitrogen may be quaternized to form an ammonium
group where the substituents are selected as above,
[0028] As used herein, "substituted aryl," "substituted heteroaryl" and "substituted
heterocyclyl" refer to aryl, heteroary! and heterocyclyl groups, respectively, that are
substituted with one or more substituents, in certain embodiments one to three or four

substituents, where the substituents are as defined herein, generally selected from Q.

[0029] As used herein, "aralkyl" refers to an alkyl group in which one of the hydrogen
atoms of the alkyl is replaced by an ary! group.

[0030] As used herein, "heteroaralky!l” refers to an alkyl group in which one of the
hydrogen atoms of the alky! is replaced by a heteroaryl group.

[00631] As used herein, "halo", "halogen" or "halide" refers to F, Cl, Bror L,

10032} ~ As used herein, pseudohalides or pseudohalo groups are groups that behave

substantially similar to halides. Such compounds can be used in the same manner and treated
in the same manner as halides. Pseudohalides include, but are not limited to, cyano,
thiocyanate, selenocyanate, trifluoromethoxy, and azide.

[0033] As used herein, "haloalkyl" refers to an alkyl group in which one or more of
the hydrogen atoms are repiaced by halogen. Such groups include, but are not limited to,

chioromethyl, trifluoromethyl and 1 chloro 2 fluoroethyl,

10034) As used herein, "haloalkoxy" refers to RO in which R is a haloatky! group.
{0635] As used herein, "carboxy" refers to a divalent radical, -C(O)O-.

[0636] As used herein, "aminocarbonyl” refers to C(O)NHa.

[06037] 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 atkyl, including lower alkyl.
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[00117] or a pharmaceutically acceptable salt thereof, wherein the variables
are as defined el sewhere herein. [00118]In certain enbodi nents, the
conmpound is: - 19 - 100119l1or a pharmaceutically acceptable salt thereof,
wherein the variables are as defined el sewhere herein. 1001201In certain
enmbodi nent g4 shfRsGgRMPound i s: 1001211or a phar macepdsicsabdp2agcept abl e
salt thereof, wherein the variables are as defined el sewhere herein.

10012211 fhosg" tainsg née@qkbﬂzﬁln%ylamﬁ%nﬁeémw réfefs tBZ:(@)NRIN if RQtR3IOr a
pharmaceut i cal |y acceptabl e salt’ thereof, wherein th varlablﬁs are as

defi ned & Psmﬁéﬁsarﬁem@lpﬁng iowebaﬁbl b apivayl andrbe ?téeféef Ryppd Rijs pikeh ky | |
al koxy, ﬁgh (ﬁ@{g 1alky|carbony| or alkylsulfenyl In one enbodlnent R2
i's methy rop trifiuoronethyl, t hoxy, Xy, . .am no, chloro,

acyl or Wﬂ%ﬁﬁyl suI ﬁenwdheqﬁm CAdaraigpReEio #E‘ﬁfefefRBO 1%0§1'ﬁ%%%yw1 RisAyh |
pyrrolldingmhxnﬁ e?ﬁ%i&hha&ﬂ%ﬂ zolyl, triazolyl or tetrazolyl. 1001241l n one
e

enbodi nmen ound ornul a
[0040 As used herein, "hydroxycarbonyl" refers to COOH.
[0041] As used herein, "alkoxycarbonyl" refers to C({O)OR in which R is alkyl,

including lower alkyl,

10042) As used herein, "aryloxycarbonyl" refers to ~-C{O)OR in which R is aryl,
including lower aryl, such as phenyl.

10043} As used herein, "alkoxy" and "alkylthio" refer to RO and RS, in which R is
alkyl, including lower alkyl.

[0044] As used herein, "aryloxy" and "arylthic" refer to RO- and RS-, in which R is
aryl, including lower aryl, such as phenyl.

[0045] Where the number of any given substituent is not specified {e.g., "haloalkyl™),
there may be one or more substituents present. For example, "haloalkyl" may include one or
more of the same or different halogens.

[0646] As almother example, "C.3alkoxyphenyl” may include one or more of the same
or different alkoxy groups containing one, two or three carbons.

[0047] As used herein, the abbreviations for any protective groups, amino acids and
other compounds, are, unless indicated otherwise, in accord with their common usage,
recognized abbreviations, or the TUPAC-IUB Commission on Biochemical Nomenclature
(see, (1972) Biochem. 11:942-944).

Compounds

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

methods provided herein are of formula I:

R O
LY
(@7
QY
y ’ R’
[604%) or a pharmaceutically acceptable derivative thereof,
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- 20 - WD 2008/ 036379PCT/ US2007/ 020427 [00125]or a pharmaceutically
acceptabl e salt thereof, wherein |le and RY are each i ndependently sel ected
from hydrogen, al kyl, alkenyl, alkynyl, haloal kyl, cycloal kyl, aryl,

het erocycl yl and heteroaryl; and the other variables are as defined

el sev\,herevt;;ggd%b{gl3 3Jon certain enbodiments, |e and RY aggaaghodopgependent |y
sel ected from 3r ogen and Iovver al kyl . [00126] I n one enbodi nent, the

Conpoung JB@£ for Wﬂé’?emazl l?rfel'n@éreg hgg&%@ 1%r hetero lnng conrfébtedto the
pharmaceutical |y accepta e salt thereof erein e vari abl es are as
def i ned benmmrc@reﬁyraeqarbon[amw}qmtwcléh%mcwéﬁ'ﬂ m%he conmpound has
fornmul a: g\.x%ﬂeﬁ% I I bl

d P LikenRNALAREC RMbAIGAl b oARAaRRRb] e sal t
t her eof , [ [ﬁgrel n'\%9IS dro e% 0 ﬁnngst ﬁigt ed olf%@scgbgt%ut eeg al kyl ,
al kenyl »-@Rky—n@((}) Rfa:lroaS@lnR cycloal kyl, aryl, heterocyclyl or heteroaryl

; _
B T L0 R RER PRI Dol ol o b BRI 1

enbodi neifityayl, hdh&qu@,mpduﬂklyl; ®vl, heterocyciyi and heteroaryl;

[0053] R' is hydrogen, halo, alkyl, —OR®, —SR?; —NO; or NR'R’;

[0054)] each R® is independently selected from alkyl, alkenyl, alkynyl, haloalkyl,
heteroalkyl, cycloalkyl, aryl, heterocyclyl and heteroaryl;

{0055] R* and R? are selected as follows:

[0056] i) R* and R® are each independently selected from hydrogen,

alkyl, alkenyl, alkynyi, haloalkyl, cycloalkyl, aryl, heterocyclyl and heteroaryl,
provided that at jeast one of R* or R® is not hydrogen; or

[0057] i) R? and R’ together with the nitrogen atom on which they are
substituted form a 5-10 membered substituted or unsubstitued heterocycly! or

heteroaryl ring; wherein the substituents when present are selected from one or

more Q';
{0058} mis 0- 2;
[0059] each n is independently 0 to 6,
{0060] R', RZ, R, R® and R® are optionally substituted with 1, 2, 3 or 4 substituents,

each independently selected from Q', where Ql is halo, pseudohalo, hydroxy, oxo, thia,
nitrile, nitro, formyl, mercapto, hydroxycarbonyl, hydroxycarbonyialkyl, alky!, haloalkyl,
polyhaloalkyl, aminoalkyl, diaminoalkyl, alkeny! containing 1 to 2 double bonds, alkynyl
containing 1 to 2 triple bonds, heteroalkyl, cycloalkyl, cycloalkylalkyl, heterocyelyl,
heterocyclylalkyl, aryl, heteroaryl, aralkyl, aralkenyl, aralkynyl, heteroarylalkyl, trialkyisilyl,
dialkylarylsilyl, alkyldiarylsiiyl, triarylsilyl, alkylidene, arylalkylidene, alkylcarbonyl,
arylcarbonyl, heteroarylcarbonyl, heterocyclylcarbonyl, alkoxycarbonyl,
alkoxycarbonylalkyl, aryloxycarbonyl, aryloxycarbonylalkyl, aralkoxycarbonyl,
araikoxycarbonylalkyl, aryicarbonylalkyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, arylaminocarbonyl, dia;ylaminocarbonyl, arylalkylaminocarbonyl,
alkoxy, aryloxy, heteroaryloxy, heteroaralkoxy, heterocyclyloxy, cycloalkoxy,
perfluoroatkoxy, alkenyloxy, alkynyloxy, aralkoxy, alkylcarbonyloxy, arylcarbonyloxy,
aralkylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, aralkoxycarbonyloxy,

.0.
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[ 00130] or a pharmaceutically acceptable salt thereof, wherein L is a |linker
and the other variables are as defined el sewhere herein. - 21 - WO

2008/ 036379PCT/ 1 | S2007/ 020427 [00131] I n certain enbodi ments, the linker is

characterized by a first coval ent bond or a chem cal functional group that

connects ORE HRRHZINAZI none noiety to a first end of t#werbdketesznd a second
coval ent bond or chem cal functional group that connects the second end of

t he IInKﬁﬁin&darb@nﬁ@@omylaan@@af%ymylqlmza@moca%@ymxyr st and second

ftnctionality not be i ndependent I¥ (gr ea}? 1001 (%ZMhe i nker,

L can |n%‘l‘ﬂ%féla{nirﬁeiéaébo%'lox&%?%‘“ﬁ%ﬂ?q lpxy, auaniding IHBFRUEAG U tic rings

or conbi @iefas N-BEReQke, N'BIkGRFS R N‘Nﬂ@ﬂ@iﬁﬁem Sﬁ'-amye-N* ar@li@aidd;amNhave from1l

to 100 mai'n chain atons othef than hydr o e;}& {ﬁ d fro C N, O,
Eraﬁip 5‘@

S, P andigylurgigp, ﬁéWb‘Fﬁﬁ%ﬁ%cﬁ*W@ﬁ‘!’%‘d? Hsaliy! yalk¥lUEHiOnpi 0 chai n

at ons ot QQp. dtaﬂaa}eihmt ﬂgﬁ*%m@&@%ﬁw -'dﬁi}@yPNBQ-K}ukH?dot N-264-Nym-to 15, up to
10, up to 5, main chain atons ot her t

t
enbodi neﬁ@%’lu{fﬂ@ Nrfﬁkléﬁ N -siafieiueie NN ebargs) rakdwpide Néﬁﬁ%‘ﬂ’iy h’é‘ﬂ 5 ? Ihg
linker cophiah nﬁk%x@lﬁﬂrﬁmﬁfdxr@t Qﬁﬁhﬁ%cﬁbd{ﬁp |alk9famﬁioh§%'aﬂ>@ﬁyic hai ns or

m xtures thereof. In certain enbodi ment S, benzoxazi none nvi eti es
are at t a¥Mesinogtiqcagonyl aano, W%W}’la#kﬂémm@ﬂmlo‘i‘i%HWIB‘EWH’FY et her connecti on.

(001341l g, ﬂf%’élk Qrgr'léﬁﬁﬁﬁaikyﬂa iaf ﬁoz!n&ita ia%QzEH Eiel ﬁ:ﬁm&f ovi ded herein
cont ai ns a po ne gl yco chai’n, The PEGs use herein can

contain ﬂﬂ‘i)’i@@nqm%ﬁn@hfal M@@ﬁﬁs a&yfﬁéh‘laff“i‘?&r?} h?ﬁé‘ﬁmmf’n certain
embodi ”Eél&éw %B& fahoC QANBk rbanylaling, iy lcatbny Rl ardRarBBi larihciiy, At omre
ot her than hy

ro en. I'n cer |n e |nents contains 5, 11, 13 or

29 mai n yhkekreagooyiemisokyl, aimxm@p@@;@wnoa[lbéa@éwﬁwm&oay ATERbodi nents, the

conpound, rg CQFWDIQIOOHH(}’I Ef% l"1ﬁ6, a?yiSu‘if“oﬁflammn,_hafe?dafy'%mfbﬁyl%me L 1001361or
a pharnmac acceptabl e 'sa her eof’, ﬁgdﬁﬁ the vari ables are as

defi ned hﬂtﬁewffb’ifseifwe'iamiw, hﬁf@@mﬂﬂprﬁztﬁér PRRARE nPEO)@Ae: conpound i s:
OP(=0)R™),, -NR¥C(=0)R®, dialkylphosphonyl, alkylarylphosphonyl, diarylphosphonyl,
hydroxyphosphonyl, alkylthio, arylthio, perflucroalkylthio, hydroxyéarbonylalkylmio,
thiocyano, isothiocyano, alkylsulfinyloxy, alkylsulfonyloxy, arylsulfinyloxy, arylsulfonyloxy,
hydroxysulfonyloxy, alkoxysulfonyloxy, aminosulfonyloxy, alkylaminosulfonyloxy,
dialkylaminosulfonyloxy, arylaminosuifonyloxy, diarylaminosulfonyloxy,
alkylarylaminosulfonyloxy, alkyisulfinyl, alkylsulfonyl, arylsulfinyl, arylsulfonyl,
hydroxysutfony!, alkoxysulfonyl, aminosulfonyl, alkylaminosulfonyl, dialkylaminosulfonyl,
arylaminosulfonyl, diarylaminosulfony! or alkylarylaminosulfonyl; or two Q' groups, which
substitute atoms in a 1,2 or 1,3 amrangement, together form alkylenedioxy (i.e., -O-(CH)y-O-
), thioalkylenoxy (i.e., -S-(CHa)y~O-)or alkylenedithioxy (i.e., -8-(CHz)y-8-) where yis 1 or 2;
or two Q' groups, which substitute the same atom, together form alkylene; and
[0061] each Q' is independently unsubstituted or substituted with one, two or three
substituents, each independently selected from Qz;

[0062] each Q7 is independently halo, pseudohalo, hydroxy, oxo, thia, nitrile, nitro,
formyl, mercapto, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl, polyhaloalkyl,
aminoalkyl, diaminoalkyl, alkeny! containing 1 to 2 double bonds, alkyny! containing i to 2
triple bonds, heteroalkyl, cycloalkyl, cycloalkyialkyl, heterocyclyl, heterocyclylalkyl, aryl,
b heteroaryl, aralkyl, aralkenyl, aralkynyl, heteroarylatkyl, triatkylsiiyl, dialkylarylsilyl,
alkyldiarvisilyl, triarylsilyl, alkylidene, arylalkylidene, alkylcarbonyl, aryicarbonyl,
heteroaryicarbonyl, heterocyclylcarbonyl, alkoxycarbonyl, alkoxycarbonylalkyl,

-10 -
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1-20 and the other variables are as defined el sewhere herein.
enbodi ment, n4 is 4. [00139]In certain enbodi nents, the conpound is

or a pharmaceutically acceptable salt thereof.
nmbodi nents, the conpound is sel ectgd fhQPhiFH3 Oi Pr 00OVE

selected from -23 -
1001401i n @B

0

22 -

[ 00138] or a pharmaceutically acceptable salt thereof, wherein n4 is

26 - B%gkig’ow 036379PCT1US20071020427 e

aryloxycarbonyl, aryloxycarbonylalkyl, aralkoxycarbonyl, aralkoxycarbonylalkyl,
arylcarbonyvlalkyl, aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl,
arylaminocarbonyl, diarylaminocarbonyl, arylalkylaminocarbonyl, alkoxy, aryloxy,
heteroaryloxy, heteroaralkoxy, heterocyclyloxy, cycloalkoxy, perfluoroalkoxy, alkenyloxy,
alkynyloxy, aralkoxy, alkylcarbonyloxy, arylcarbonyloxy, aratkylcarbonyioxy,
alkoxvearbonyloxy, aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy,
aikylaminocarbonyloxy, dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy,
diarylaminocarbonyloxy, alkynylalkexycarbonyl, guanidino, isothioureido, ureido, N-
alkylureido, N-arylureido, N'-alkylureido, N',N'-dialkylureido, N'-alkyl-N'-arylureide, 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'-diaiky!-N'-arylureido, N-alkyl-N',N'-
diarylureide, 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, diarylaminoaikyl, alkylaryiaminoalkyl, alkylamino, dialkylaminc,
haloalkylamino, arylamine, diarylamine, alkylarylamino, alkylcarbonylamino,
alkoxycarbonylamino, aralkoxycarbonylamino, aryicarbonylamino, arylcarbonylaminoalkyl,
aryloxycarbonylaminoalkyl, aryloxyarylcarbonylamino, aryloxycarbonylamino,
alkylsulfonylamino, arylsuifonylamino, heteroaryisulfonylamino, heterocyclylsulfonylamino,
heteroarylthio, azido, -N'R*'RZR®, PR, P(=O}R™),, OP=0)R ™), -NROC(=0)R®,
dialkylphosphonyl, alkylarylphosphonyl, diarylphosphonyl, hydroxyphosphonyl, alkylthic,
arylthi, perfluoroalkylthio, hydroxycarbonylatkylthio, thiocyane, isothiocyane,
alkylsulfinyloxy, alkytsulfonyloxy, arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy,
alkoxysulfonyloxy, aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyloxy, diarylaminosulfonyloxy, alkylarylaminosulfonyloxy, alkylsulfinyl,
alkylsulfonyl, arylsulfinyl, arylsulfonyl, hydroxysulfonyl, alkoxysulfonyi, aminosulfonyl,
alkvlaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl or
alkylarylaminosuifonyl; or two Q? groups, which substitute atoms ina 1,2 or 1,3
arrangement, together form alkylenedioxy {i.e., ~O-(CHz)y-O-), thicalkylenoxy {i.e., -S-
(CHg)y-O-)or alkylenedithioxy (i.e., -S-(CHy)y-5-) where y is 1 or 2; or two Q? groups, which
substitute the same atom, together form alkylene;

[G063] each Q is independently selected from halo, pseudohalo, hydroxy, oxo, thia,
nitrile, nitro, formyl, mercapto, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl,
polyhaloalkyl, aminoalkyl, diaminoalky!, alkenyl containing 1 to 2 double bonds, alkynyl

-11 -
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or a pharmaceutically acceptable salt thereof Preparation of conpounds
1001411The conpounds provi ded herein can be prepared by nethods known to

one of skill in the art and foll ow ng procedures simlar to those described

in the Exanpl es section herein and routine nodifications thereof.

1001421 Cerahthsisefpl ary reaction schemes for the prepaviszeoonoess conpounds
are illustrated below - 27 - WD 2008/ 036379PCT/ US2007/ 020427

100143] Fehemmglito Zﬁlpirbdxﬂa,\ﬂef&ﬂ)aﬁtyl?w&ioakikyﬂ\l cy€lediipdaipt metemcgaziol e (CA)
O S NBeol] S, A0k LG 12U AR O oK1

dialkylarylsilyl, alkyldiarylsilyl, triarylsilyl, alkylidene, arylalkylidene, alkylcarbonyl,
arylcarbonyl, heteroarylcarbonyl, heterocyclylcarbonyl, alkoxycarbonyl,
alkoxycarbonylalkyl, aryioxycarbonyl, aryloxycarbonylalkyl, aralkoxycarbonyl,
aralkoxycarbonylalkyl, arylcarbonylalkyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, arylaminocarbonyl, diarylaminocarbonyl, arylalkylaminocarbonyl,
alkoxy, aryloxy, heteroaryloxy, heteroaralkoxy, heterocyclyloxy, cycioalkoxy,
perfluoroalkoxy, alkenyloxy, alkynyloxy, aralkoxy, alkylcarbonyloxy, arylcarbonyloxy,
aralkylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, aralkoxycarbonyloxy,
aminocarbonyloxy, alkylaminocarbonyloxy, dialkylaminocarbonyloxy,
alkylarylaminocarbonyloxy, diarylaminocarbonyloxy, guanidino, isothioureide, ureido, N-
alkylureido, N-arylureido, N'-aikytureido, 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'-
diarylureide, N-aryl-N',N'~dialkylureido, N?Nldiaryt-N'-alkylureide, N,N',N'-triarylureido,
amidino, alkylamidino, arylamidine, aminothiocarbonyl, alkylaminothiocarbonyl,
arylaminothiocarbonyl, amino, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl,
arylaminoalkyl, diarylaminoalkyl, alkylarylaminoaliyl, alkylamino, dialkylamino,
haloalkylamino, arylamino, diarylamino, alkylarylamino, alkylcarbonylamino,
alkoxycarbonylamino, aralkoxycarbonylamino, arylcarbonylamino, arylcarbonylaminoalky!,
aryloxycarbonylaminoalkyl, alkynoxycarbonylaminoalkyl, aryloxyarylcarbonylamino,
aryloxycarbonylamino, alkylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino,
heterocyelylsulfonylaminoe, heteroarylthio, azido, NRYRIRT PR, P(EO)(RSG)L
OP(=O)R "), -NR¥C(=0)R®, dialkyiphosphonyl, alkylarylphosphonyi, diarylphosphonyl,
hydroxyphosphonyl, alkylthic, arylthic, perfluoroalkylthio, hydroxycarbonylalkylthio,
thiocyano, isothiocyano, atkyisulfinyloxy, alkylsulfonyloxy, arylsulfinyloxy, arylsuifonyloxy,
hydroxysulfonyloxy, alkoxysulfonyloxy, aminosulfonyloxy, alkylaminosulfonyloxy,
dialkylaminosulfonyloxy, arylaminosulfonyloxy, diarylaminosulfonyloxy,
alkylarylaminosulfonyloxy, alkylsulfinyl, alkylsulfonyl, aryisulfinyl, arylsulfonyl,
hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl, alkylaminosulfonyl, dialkylaminosuifonyl,

v arylaminosulfonyl, diarylaminosulfony! or alkylaryiaminosulfonyl; or two Q' groups, which

substitute atoms in a 1,2 or 1,3 arrangement, together form alkylenedioxy (i.e., -O-(CHg)y-O-
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ar-OHresin /le Xi = leaving group coupling reagent RARSNH crg H

RARSN"

resin cl eavage base 0

WO 2008/036379 PCT/US2007/620427

), thicalkylenoxy (i.e., -S-(CHay)y,-O-)or alkylenedithioxy (i.e., -S-(CHy)y-S-) where yis | or 2;
or two Q° groups, which substitute the same atom, together form alkylene; and

{0064} each Q* is independently unsubstituted or substituted with one, two or three
substituents, each independently sslected from Q%

|06065] R™ is hydroxy, alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or -
NR™R”, where R” and R7' are each independently hydrogen, alkyl, aralkyl, aryl, heteroaryl,
heteroaralkyl or heterocyclyl, or R7 and R" together form alkylens, azaalkylene, oxaalkylene

or thiaalkylene;

{0066) R®, R® and R are each independently hydrogen, alkyl, aryl, aralkyl,
heteroaryl, heteroaralkyl, heterocyclyl or heterocyelylalkyl;

{8667] R¥ is hydroger, alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl, heterocycly! or
heterocyciylalkyl; and

[0068] R¥ is alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryt or -NR™R".
[0069] In certain embodiments, the compounds of formula | are selected with a

proviso that when A is 3-pyridinyt and R is halo or methyl, then R' is not 2-phenoxy. In one
embodiment, the compounds of formuia I are selected with a proviso that when A is 3-
pyridiny! and R? is halo or alkoxy, then R' is not 2-phenoxy. In one embodiment, the
compounds of formula I are selected with a proviso that when A is 3-pyridinyl and R? is halo
or alkoxy, then R’ is not 2-aryloxy. In one embodiment, the compounds of formula I are
selected with a proviso that when A is pyridinyl and R? is halo or alkoxy, then R is not 2-
aryloxy.

[8070] In one embodiment, the compounds of Formula [ are selected such that A isa
5-10 membered hetefocyclyi or heteroary! ring connected to the benzoxazine core by a

carbon atom of the heterocyclyl or heteroaryl ring;

j6071) R? is halo, pseudohalo, alkyl, alkenyl, alkynyl, haloalkyl, cycloalkyl, NRR®,
—OR", —C(0) R° or —S(O)mR5;

[0672] R¥ R® and R° are each independently selected from hydrogen, alkyl, alkenyl,
alkynyl, haloalkyl, cycloalkyl, aryl, heterocyclyl and heteroaryl,

[0073] R! is alkyl, —OR®, —SR® or NR*R’,

[06074] each R’ is independently selected from alkyl, alkenyl, alkynyl, haloalkyl,

heteroalkyl, cycloalkyl, aryl, heterocyclyl and heteroaryl;
[0075] R* and R’ are selected as follows:

« 13-
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1001461Exenpl ary coupling agent for use in the reaction include, but are
not limted to HBTU (2-(1H Benzotriazole-1-y1)-1,1, 3, 3-tetranet hyl am ni um
hexaf | uorophosphate), DCC (N, Nt -di cycl ohexyl carbodiim de), BOP
(Benzotriazol e-1-yl-oxy-tris-(dimethylam no) -

phosphoni ugbaxabiseer ophosphat €) and ot hers known to B(E/EROERINI7 in the
art. Any base known to known to one of skill in the art can be used,
exenpl arypfgpses ar e (dRéleﬁilRS(hY@éa@ﬁ ddpeffantigl eddectbddirve) hydRige)

Eﬂll-lafﬁslroﬁyl\l-egry: T%gth&t‘?ﬁﬁgm 03‘%@?%{3}333?0@ an{l}\%% b one of

skill in the art gsfaMd@dtﬁaab@asﬂsﬁaofxémewamﬂﬁatogwdydroxybenzotr| azol e
-28 - WD 2008/ 036379PCT/ U200, 5020427 CDL._0 ' KMaro L? OLN or .
RARSN t 408 hrani lic 48id an tpgrther with the nitrogen atom on wh;cht gy are

substituted form a 5-10 membered substituted or unsubstitued heterocyclyl or

heteroaryl ring; wherein the substituents when present are selected from one or

more Q';
[0078] m is 0- 2; and
{0079} each n is independently 0 to 6 and the other variavies are as described

elsewhere herein.

[0080] In one embodiment, ring A is a 5-10 or 5-7 membered heterocyclyl or
heteroaryl ring. Exemplary heterocyctyl and heteroaryl rings include, but are not limited to
pyrrolidinyl, piperidinyl, morphoiinyl, thiomorpholinyl, piperazinyl, indolinyl, pyranyl,
tetrahydropyranyl, tetrahydrothiopyranyl, thiopyranyl, furanyl, tetrahydrofuranyl, thienyl,
pyrrolyl, oxazolyl, isoxazolyl, thiazoly!, imidazolyl, pyndinyl, pyrimidinyl, pyrazinyl,
pyrazinyl, tetrazolyl, pyrazolyl, indotyl, benzofuranyl, benzothienyl, dihydrobenzofuranyl,
dihydrobenzothieny!, benzimidazolyl, benzothiazolyl, benzisoxazolyl, benzisothiazolyl,
quineliny}, tetrahydroquinolinyl, isoquinoliny! and others known to one of skill in the art, In
one embodiment, ring A is a 5-7 membered heterocycly! ring such as pyrrolidiny! or
tetrahydrofuryl. In another embodiment, ring A isa 5-7 membered heteroaryl ring, such as
pyridinyl, thieny! or pyrrolyl. In one embodiment, ring A is pyridinyl. In one embodiment,
A is 3-pyridinyl. In one embodiment, A is 2-pyridinyl. In one embodirent, A is 4-pyridinyl.
In another embodiment, A is 2-thienyl.

[0681) In one embodiment, R? is halo, aikyl, haloalky! or alkoxy. In one
embodiment, R? is chloro, fluoro, bromo, methyl, ethyl, trifluromethyl or methoxy. In one

embodiment, R* is butyl, propyl, isobutyl or cyclopropyl.

[0082] In one embodiment, R' is alkyl, such as methyl. In one embodiment, R'is
—OR? or —NR*R’.
[0083] In one embodiment, R is alkyl, haloalkyl, heteroalkyl, aryl, haloaryl,

alkoxyalkyl, alkylary! or aryisulfonylalkyl. In another embodiment, R? is methyl, ethyl,
phenyl, 4-chlorophenyl, 4-fluorophenyl, 4-toly!, phenylsulfonylethyl, 3,4-

i methylenedioxybenzyl or dimethoxyaminoethyl.
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[00148] I n anot her enbodi nent, the benzoxazi none conpounds provi ded herein
can be prepared by the follow ng nethods. 1001491Schene 4 R2R2 .-000H

various starting nmaterials S. (03)n-4 NH2
WO 2008/036379 | PCT/US2007/020427
[0084] In one embodiment, R* is hydrogen, lower alkyl or alkoxyalkyl. In one

embodiment, R* is hydrogen, methyl or methoxyethyl.

{6085] In one embodiment, R® is aralkyloxycarbonylalkyl, diaikylaminoalkyl,
heterocyclylalkyl, alkylheterocyclyl or alkoxyalkyl. In one embodiment, Ris
benzyloxycarbonylmethyl, dimethylaminoethyl, 4-morpholinosthy!, N-methyipyrrolidin-3-yl
or methoxyethyl.

[0086] In one embodiment, R* and R® together with the nitrogen atom on which they
are substituted form a 5 or 6 membered heterocyclyl or heteroaryl ring. In one embodiment,
R? and R? together with the nitropen atom on which they are substituted form a 5 membered

heterocyclyl or hetercaryl ring. In certain embodiments, the ring is pyrroiyl or pyrrolidinyl.

[0087] In certain embodiments, R is:
/
i
. N
/ﬁ\wAl
{Qhn,
[0088] wherein A' is CR®R or NR%; R® is hydrogen, alkyl, alkenyl, alkynyl, phenyl,

heteroaryl, alkoxyalky!, cycloalkylaikyl, 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, hydroxycarbony!, hydroxyalkyl, hydroxyalkoxyalkyl, hydroxycarbonylalkyl,
heterocyclyl, heterocyclylalkyl, NRYR¥RY, alkylsulfinylalkyicarbonyt,
cycloalkylaminoalkyl, halo, di(hydroxyalkyl)amino, dialkylaminoalkylcarbonyl,
heterocyclylcarbonyl, -SO3H 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-morpholinoethyi, 2-pyrimidinyi,
3-pyrimidinyl, 4~-pyrimidinyl, 2-thiazolyl, 4-fluorophenylmethyl, 4-methoxyphenylmethyl,
pyrrolidin-1-ylmethyl, tetrahydrofunan-2-ylmethyl, 1,3-dioxolan-2-yimethyl, N-

-15.
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2-pyrone anthranilic acid H COOHOOC (03)n-4 .NH2 A = heterocyclic or
het eroaromatic ring 1001501The 2-pyrones of the nethod of schene 4 may be
pur chased or prepared by nethods known to one of skill in the art. Certain
exenpl ary syntheses for the preparation of 2-pyrones are illustrated bel ow.
[ 00151] SyngHesismss@fo 4- hydr oxy-2-pyrones from di oxanoresus2@7020RZ , - - 1-0
methylpiperidin-4-yl, ethoxycarbonylmethy!, hydroxycarbonylmethyl, morpholin-4-
yicarbonylmethyl, s-butlyoxycarbonylaminoethyl, hydroxyethoxyethyl,
aminocarbonylmethyl, 2-propynyloxycarbonylaminoethyl, or ~-C(NH)NH,.
{0050} In certain embodiments, Q' is methyl, ethyl, propyl, isopropyl, phenyl,
dimethylamino, diethylamino, dimethylaminomethyl, dimethylaminoethyl,
diethylaminomethyl, hydroxy, hydroxycarbonyl, methoxycarbonyl, ethoxycarbonyl,
phenylmethy!, hydroxycarbonylpropyl, hydroxyalkyl, hydroxyalkoxyalkyl, 1-imidazolyl, 4~
morpholino, morpholin-4-ylmethyl, morpholin-4-ylethyl, -N(CHa3)",
methylsulfinylmethylcarbonyl, cycloalkylaminoalkyl, fiuoro, di(hydroxyethyl)amino,
dialkylaminoatkylcarbonyl, pyrrolidin-1-yimethyl, pyrrolidin-1-ylethyl,
cyclopropylaminomethyl, 2-oxo-piperazin-4-yl, 1,1-dioxo-thiomorpholin-4-yl, N-methyl-N-
{methoxyethyl)amino, N-methyl-piperazin-4-yicarbonyl, N,N-
dimethylaminoethylamino{methyl)carbony!, -SOsH or -(CH;):50;H.

10051} In certain embodiments, R' is:
/
i iie
N _
/r > )111
H\ﬂAz
(@%n, \R5
10092) wherein A% is CH or N; and R®, Q', n;, and n, are as described elsewhere
herein.
[6093] In one embodiment, R® is hydrogen, methy!, methoxymethyl or

cyclopropylmethyl; R’ is hydrogen;Q' is methyl, dimethylamino, tert-butyloxycarbony! or

methoxycarbonyl; n; is 1 or 2, and ny is 1 or 2.

10094) In certain embodiments, R' is
Wy ~
N N NG N %
SRR SANS Oy
e G N X
@y QO Rg @y, @m T 9 gy
{0095] wherein R® is hydrogen, alkyl, alkoxyalkyl or cycloalkylalkyl; Q' is alkyl,

dialkylamino or alkoxycarbonyl; and ny is 0-5.

-16 -
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1) base "---02) ..L.A R0 a r-zkA HOQO - 29 - WD 2008/036379 00
100153) Synt hesi s of 4-am no-2-pyrones from 4-hydroxy-2-pyrones: R2 R2
1) TsCl, base\ 7k-7 00 O HO LO2) RARS5NH

WO 2008/036379 PCT/US2007/020427

[0696] In another embodiment, R® is hydrogen, methyl, methoxyethy! or
cyclopropyimethyl. In another embodiment, np is 1 and Q' is methyl, dimethylamino, tert-
butyloxycarbonyi or methoxycarbonyl..

[0097] In certain embodiments, R' is

(@40,
[0098] wherein Q' is alkyl, dialkylamino or alkoxycarbonyl; and n; is 0-3.
j0099] In certain embodiments, the compound is:

R? 0
(@™ LA (@) AN
I ""““‘“'{Q‘)n N ‘ \. ""'"""(Q1)
b S n
N 1 \'1
R , R or
(@ ""&

/

M _.__(Q‘l
> N
\
{00100) or a pharmaceutically accepiable salt thereof, wherein the variables are as
defined elsewhere herein.
{06101} In certain embodiments, the compound is:
[60102] or a pharmaceutically acceptable salt thereof, wherein the variables are as
defined eisewhere herein.
j00103] In certain embodiments, the compound is:
NES
-17 -
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100154] Certai n exenpl ary syntheses for the preparation of anthranilic acids
are illustrated in Schenes 8 and 9 bel ow [ 00155] Schene 5 RRR2 | 0 -7 O
<C7A- OMe H3CO2C= CO CH 2 3RO 0 100156) Schemre 6 WO

2008/ 036379PCT/ US2007/ 020427 (00157] Certai n benzoxazi none conmpounds

provi ded hgpeimnizey be prepared fromanthranilic aci dsrasemr/oisrg to the
foll ow ng nmet hods: 100158] Scherre 7 1)0DI
X 0

S S S

i

P

[60104) or a pharmaceutically acceptable salt thereof, wherein X is a halogen and the

other variables are as defined clsewhere herein, In one embodiment, X is fluoro or chioro.

[060105] In certain embodiments, the compound is:
R2 O RZ O RZ O
= o
% 3 f’gzi:I:ﬂ\ N 1 C

(Qa)nf"@ S (Q )n = N/)Ij (Qa)ﬂfﬂ-@r‘i’ e

_ | 2 o L
N ' P

[00106) or a pharmaceutically accepiable salt thereof, wherein the variables are as

defined elsewhere herein.

[60107] In certain embodiments, the compound is:

2
RZ O R® 9 R2 O
0
o)
'N/ . or 2N

=

where R? is alky! or halo.

[06108] In certain embodiments, the compound is
R O
Mo &b &5
el *TJ .e
N or R"«-,iq | =
Rs

[00169) or a pharmaceutically acceptable salt thereof, wherein the variables are as
defined elsewhere herein. '

[00110] {n certain embodiments, the compound is:

- 18 -
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1) LOA, THF, -75C 2) dry ice R2 2) CORH R2 0  (0312,4 3) WSC 4) 1)
F N

WO 2008/636379 PCT/US2007/020427
R O RZ O RZ O
N/ =% N/ R N/ i N\
i | P
N/ /\N =N N
(Q1 14 n“l ' (Q’)”z"AHj)m or (01)!’12/}\1‘('/)“1
00111} or a pharmaceutically acceptable salt thereof, wherein the variables are as

defined elsewhere herein.

[00112] In certain embodiments, the compound is:
R O R O R?
i~ ., O3
/ P N
N = N RS N [
N N/ (/\ [ _N N P
N -
(@M1 @i or (QYny"y
{00113] or a pharmaceutically acceptabie salt thereof, wherein the variables are as
defined elsewhere herein.
[00114] In certain embodiments, the compound is:
(@Y, ”\,—j ‘ Q1)n2/ or
[066115] or a pharmaceutically acceptable salt thereof, wherein the variables are as
defined elsewhere herein.
j00116] In certain embodiments, the compound is:
R2 RZ O ' R2 9]
|
-~ - N
NN a (N N -~
N
(@"n " R or  (@Yny "
! / /
= RE RE
i [60117] or a pharmaceutically acceptable salt thereof, wherein the variables are as

defined eisewhere herein.

i60118] In certain embodiments, the compound is:

-19-
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31 - WO 2008/ 036379PCT/ US2007/ 020427 [ 00159] Schene 8 \R2 0 --N,

-\ NH.--0 ----.21(0)77 e.C..,..... ., N--- TEA . |
WO 20084036379 PCT/US2007/020427
2
RO R O
= &
Ey g Rs"gt)\r ﬁt
= N/ : N N l i
/ - / N / N \/N
FNTON Qhng J 1 ._.
(Q )ﬂz”"‘N'-’J ( 2 N (Q )ﬁz
{60119] or a pharmaceutically acceptable salt thereof, wherein the variables are as

defined elsewhere herein.

[66120] In certain embodiments, the compound is:
2
R O R? O R® 9
X
RE—L oS Q f o RE—— 9

00121} or a pharmaceutically acceptable salt thereof, wherein the variables are as
defined eisewhere herein.
100122] In certain embodiments, the compound is:

R? O

7 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, haio,
alkylcarbony! or alkylsulfenyl. In one embodiment, R? is methyl, isoprapyl, triflucromethyl,
methoxy, hydroxy, amino, chloro, acyl or methylsulfenyl. In one embodiment, R® is alkoxy,
pyrroiyl, pyrrolidinyl, pyrazolyl, imidazolyl, triazolyl or tetrazolyl.

[06124) In one embodiment, the compound has formula:

R RZ O
Q ¢
e RS HeN — [
x H i N = o
& R {Q In or H N
RX Q"
R1

R1

¥
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di oxane,

rt HCl -dioxane (@B 100160] Schene 9 - 32 -

2008/ 036379PCT/ US20071020427 [00161] Schenme 10 R2 O

WO 2008/036379 PCT/US2007/020427

[060125] or a pharmaceutically acceptable salt thereof, wherein R” and R” are each
independently selected from hydrogen, alkyl, alkenyl, alkynyl, haloalkyl, cycloalkyl, aryl,
heterocycly! and heteroaryl; and the other variables are as defined elsewhere herein. In

certain embodiments, R* and RY are each independently selected from hydrogen and lower

atkyl.
[00126] In one embodiment, the compound has formula;
R? R O
H ¢ ’J:i:[%\o 0 l[i:l?ko
RY N ol RN

or a pharmaceutically acceptable salt thereof, wherein the variables are ag
defined elsewhere herein,

[00127] In one embodiment, the compound has formula:

RZ O
[:i::ﬂ:%i\c} .
ng O\/j\n? N |

[08128] or a pharmaceutically acceptable salt thereof, wherein R® is hydrogen or
unsubstituted or substituted alkyl, alkenyl, alkynyl, haloalkyl, cycloalkyl, aryl, heterocycly!
or heteroary! and n; is 1-20. In one embodiment, ny is 3 or 4. Inone embodiment, R’is

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

{06129] In certain embodiments, the compound is:
2
R2 O Qo R
SN0 O)ﬁ“—‘ (@3,
(@) AP 1 SN
(@) (@
! !
L )
[60130] or a pharmaceutically acceptable salt thereof, wherein L is a linker and the

other variables are as defined elsewhere hersin,
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NH2 R2 0 RARS5NH |'s base (03)n , RARSN

[ 001621 Chrial amno pyrrolidines to be used in Schenes 7, 8 and 9 may be
prepared by the followi ng nmethod, adapted fromJ. Med Chem 35: 4205
(1992): 10016311 n anot her enbodi ment, benzoxazi nones containing tertiary
am ti es maycheshssher nodified, for exanple, to yielRETHEEWEEHWATY am nes by
reaction with R-X, wherein Ris selected from al kyl, al kenyl, al kynyl,

ar al kyl ,joense] oal Kiylcertdimémibddieyéntsatid linkdréy chasaclesited byndirX cowmlat badwr ng gr oup,

O X g 2P M B0t BOLRD oL TS B
HOOCRS CHi&)Ginb a sz oiBébvhiest bodd bicheninhifenctiendd gehiupgint conneatd the sectxerendxazi none
compou ndo%tl%rlgﬂéfi:rqg g sc@grgdeéegzoxazinone moiety. The first and second functionality, may or
may not be independently 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, §, 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 13, 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.
[60134] 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 5, 11, 13

or 29 main chain atoms other than hydrogen.

[00135] In certain embodiments, the compound is:
R? O
o
N/ =
|
N
[00136] or a pharmaceutically acceptable salt thereof, wherein the variables are as

defined elsewhere herein.

{00137] In certain embodiments, the compound is:

S22
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may be prepared according to the follow ng "one-pot" nethod: - 34 - W
2008/ 036379PCT/ US2007/ 020427 [ 0016511 n anot her enbodi ment,

al koxy-substituted benzoxazi nones nay be prepared by the foll ow ng nethod:
HOOCR3CHHOOC base R2 0 1. N, 11-carbonyl dlim dazole (CD) 2. R2 COOH R30 NH2

[ 00166] Sal benzoxazi none conpounds provi ded pefei.-HBMPe Prepared
by the fol ov%n&ﬁgggrég% hods: R 0 .HO R2 O 7Bty Tibi

0 RE RZ O
~ ] ] 3
N (3///\\\\~/>// N
Ry
[00138] ‘or a pharmaceutically acceptable salt thereof, wherein ny is 1-20 and the other

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

{60139} In certain embodiments, the compound is selected from:

-23.
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<L). (03)ili -N [00167] I n anot her enbodi nent, nethanesul f onat e,
trifluoroacetate, tartrate, and other salts nmay be prepared by simlar
nmet hods. Fornul ati on of pharnmaceuti cal conpositions 100168] The
pharmaceutical conpositions provided herein contain therapeutically

ef fecti ve @gusisss@f one or nore of conpounds provi depctiesedreztsbrat are
useful in the - 35 - WD 2008/ 036379PCT/ US2007/ 020427 prevention

treatnment, or anelioration of\one or nore of; t@e synptons of serine
hydrolasenedlated di seases, ingl udi but o mted to, neutrophi

el ast ase- nedi at pd 9di seases, 1 694 The co J contain one or nore
conpounds pro%fgii&herein. The#C s can be forpul ated into suitable

phar maceut i cal ions such a utions, $usPensions, tablets,

di spersible tabl ets, lpi Is capsul S, powders, tai ned rel ease
formul ati ons or eld P’s “for’ oralm ni strati or in'sterile solutions or
suspensi ons for parenter adm ni stratign, as well casytransdernmal patch
preparation and dry powdel inhalers. al ly thelcodipounds descri bed
above are fornul ated 0 phar maceut M’ Sit Usi ng techni ques and
procedures well ‘known N t (see, e. | Ansel ction to

Phar maceuti cal Dosage Forn§ venth Editjon 1999). 17F] I n t he

conposi tions, effective cOncentrations o ne or nore npounds or
pharnaceutl ¥ acceptabl.e derivatives g (are) mxe ith a suitable

phar maceut i arrier or lvehicle. Th ounds may bé derivatized as the
correspondi ng gﬁpgg] est §nol e r esters, Flds, bases, sol vates,
hydrates or pro S prio desgTy above. The
concentrations t he conpoun@ the cop tio ective for
delivery of an unt, upon adnlnlstratlo , that eat ,L events, or
amel i orates onelor nore of the synptons serin dr 8l ase- medi at ed

di seases, including, but not limted to eut r ophi |&'el"ast ase- nedi at ed

di seases. 10( 7 Typlcal fthe conposifions are for | ated for single
dosage adm ion. T mulate i i
conpound is '

sel ected vef Ie

condition i

np05|t|on th wei ght fraction of
s r ot mxed in a
n effe /concent n suc ' e treated

e
véd or a \/jorated h rﬁﬁceutlcal g g#rs or vehicles

sui table for aﬁnlnlstrat|6n of the conpou rovi detiher ei n i ncl ude any
such carriers knomn to thoge gkilled in the t to be suitable for the
parti cul ar dej of adnlnls ,oN. 100172$Inoadd|t|oﬁb tbe conpounds nay be
f or mul at ed sol e ph Sut caIIy i |ngre- n t he

conposi tion conblne t othe lve |ng e ~ LI posonal
suspensi ons, m%ﬁgﬁﬁg tlssue\m IlposB such a§ t o - targeted

| i posones, nay a so be suitabl % nmace ak y acce MbNe carriers.
These may be pqepared accordigigd o net hods k Oto thos@iskﬁiled in the

as known in the

art. For exitﬁfe |poso gul ations may be @Efpareg g

art. Briefl | i posones s ltilanellar veStcleg (JLV s) may be
formed by dryi ng egg pho@%ﬁgﬁydyl chol i ne and b:ﬂ] hosphat i dyl
serine (7:3 nol io) onth fsi de of wa | ask. A 36Mtigi™of a conmpound
provi ded herein phosphat e fered sal Iacklng di valent#cati ons (PBS)
is added and th 36 - ﬁf]?t

-24.
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WD 2008/ 036379PCT1US20071020427 fl ask shaken until the lipid filmis

di spersed. The resulting vesicles are washed to renove unencapsul ated
conpound, pelleted by centrifugation, and then resuspended in PBS.
1001731The active conmpound is included in the pharmaceutically acceptable
carrier |qvg yat sufficient to exert a therapeutigaldeetienizdl effect in
t he absence Jt undeS|rabIe side effects on the patient treated. The

t herapeutically efgective congeq;ratlon iiyobe determ ned enpirically by

testing the co v Rds in in trh and i #Q sSystens| dg¢scri bed herein and

t hen extrapolat di t ber front dpsages ns 1 41The
concentration of atti e conpo- oNl e phaf ce t|c |t|on wi ||
depend on absorpt 0 Whacti v excr ON’ rat active
conpound, theg ochentcal‘bhgﬁacterlstl of, t he conpound t he dosage

schedul e, and anount administered as wel | -a5 other factors known to those

of skill in thg aft. For exarrpli the amount, that is dejivered is
sufficient to orate on ure of the isynpt ons.lofk seri ne

hydr ol ase- nedl ases t Iln{igék neut r ophi
el ast ase- ne aregﬁul ses. 100 75 I ce aivd odi ifren't's

/

t her apeut i calM9 ef fiecti ve dosage™shdul d pr g‘ entration of
active ingredient of from about~0.1 ng/m _& about 50 100 ggitnl. In one
enbodi ment, the pharnaceutical/@enpositions provi de a dosage of from about

0.001 ny to about 2000 ng ef conpound per ki | ogramj of® body wei ght per day.
Phar maceuti cal dosage i cprms are ared to Eﬁﬁdee fromabout 1 ng to
about 1000 ng and in c i odi S, Ofromab about 500 ny of
the essential active in redle tror az i on of S nti al ingredients
per dosage Ueit~"Tofe e acti i ent rfayYbé adninistered at

once, or may be divided into a nunber smal | er S to be adm ni stered
at intervals of time. It is understood that the preci se dosage and duration
of treatnent ijs function of the dlsease bei ng trea@eﬁ and may be

determ ned e |1y using known te tlng protocol by extrapol ati on
fromin vivo e ro test data. to be no concentratlons
and dosage vmd{;g X/al vary mnth r|ty o} 'he;condltlon to be
alleviated. It LS at for aﬁpr&rtlcular subj ect,
speci fic dosagé glnens should b adjusted over tlnﬁtaccordlng to the

i ndi vi dual need and t he professional judgnent of the person adm ni stering

or supervising the adnini §tration of the conpositjors, and that the
concentration ranges sﬁigﬁbgth herei ngare exenplﬁﬁ!

intended to limt the #of the chaim npositions. - 37 -
WO 2008/036379R§r/U$hL( }Rbagnageutmcaidv ccept abl e

N
derlvatlves°|ncIudé3aC|ds cba§es eno ethers and esters, salts, esters,
hydr at es, sol vates and prodrug forns The derlvatlve IS seIected such that

c

i ts pharmacoki negi c; propert:i eg are super .0 the c r fespondi ng neutr al
conpound. [0017, eff e concent ns.or s of one or nore
of the conpo r|be §r gharnabeu i ¢al abl e
derivatives ereof are Qi mn h a N pharnacvut carrier or
vehicle for §ysTﬁth ﬁbplcafﬁﬁr Focalza stratioh tdﬁform

phar maceuti cal conpositions. Conpounds are included in an anmount effective
for ameliorating one or nore synptonms of, or for treating or preventing
serine hydrol asenedi at ed di seases, including, but not limted to,

neut rophi| el astase-nedi ated di seases. The concentration of active conpound

in the conposition will depend on absorption, inactivation, excretion rates
of the active conpound, the dosage schedul e, anount adm ni stered,
particular fornulation as well as other factors known to those of ‘skill in

the art. [00179] The conpositions are intended to be adm nistered by a
suitable route, including but not limted to orally, parenterally,

rectally, topically and locally. For oral adm nistration, capsules and

tabl ets can be fornul ated. The conpositions are in liquid, sem!liquid or
solid formand are fornulated in a manner suitable for each route of

adm ni stration. 1001801Sol uti ons or suspensions used for parenteral,

i ntradermal , subcut aneous, or topical apptication can include any of the
foll owi ng conponents: a sterile diluent, such as water for injection,
saline solution, fixed oil, polyethylene glycol, glycerine, propylene
glycol, dinmethyl acetarnide or other synthetic solvent; antimcrobial
agents, such as benzyl al cohol and methyl parabens; antioxidants, sucl) 8s... o.:
ascorbic acid and sodium bisulfite; chelating agents, such as

et hyl enedi am netetraacetic acid (EDTA); buffers, such as acetates citrates



for solubilizing conpounds may be used. Such nethods are known to those of
skill in this art, and include, but are not limted to, using cosolvents,
such as di net hyl sul foxi de (DVMBO), using surfactants, such as TWEENO, or

di ssolution in aqueous sodi um bi carbonate. [00182] Upon m xi ng or addition
of the conpaupdisls the resulting m xture may be a sopargEerosepensi on,
emul sion or the like. The formof the resulting m xture depends upon a

nunber of fant@rs i ncl uding ¢ he intenged, node of ~adnigni stration and the
solublllty he conpou he sele't-o carrier_iQr vehlcle The
effective & cetr tion i ,lClent 38-

2008/ 036379F 7/ 020 N b-e di sease,

di sorder or COﬁ@ won treate caIIy ned 1001831The
pharnaceutlca~uéonp03|t|ons'%gé prOVIdedN r adnlnlsﬁggtlon to humans and
animals in unit dosage forms, such as tablets, capsules, p|1Is powder s,
granules, sterile parenteray’&plutlons @r suspensions, and oral solutions

or suspensi onsf and oil -r nuIS|on talnlng sumt.zle gquantities of

t he conpou oP pharnace ta bI d rlvatuii Phereof The

phar maceut rapeuti y ac-lve COoMp n s and vkt ves t her eof
dnlnlster /’nlt d orns or 'ale dosage

are fornulate
forms. Unit dgﬁ‘ fornms 'as usa@dhereln refReto phyS|caI&¥Jd|sGW@te units
suitable for man and ani mal subjects and packaged individually as is
known in the at s Each unit dose contains a predeterm ned quantity of the

t her apeuti cal | ctive conpound sufficient to produce the desired

t herapeutic %;iiﬁ? in association with the required pharmaceuti cal

carrier, vehicfenorydiy uent. Exanples of unit dose forms include anpules
and syringes and i f dual | y packaged tablets or capsules. Unit dose forns
may be adnlnlste{gﬂ in fractions or nultiples thereof. A nultiple dose form
is aplurality of identical unit dosage forms packaged in a single

cont ai ner atrbainacadad!lviaseeprably splhthswgh egat ed unit dose form Exanpl es of

mul ti pl e pRg fOrfiﬁcehal‘ﬁ'eu%dxmeﬁéihe&%bmﬁss efiectaalTtoat:s or capsul es or
bottl es of pints oré%: | ons. Hencq, gu tiple dose formis a multiple of
cle}

unit doses which ar segregat n packagCWE 1001841Sust ai ned-r el ease
e~gpr epar € Ut abl e Eﬁéﬂﬁkgs of sustained-rel ease
] [ ol

preparations can al=
preparations inclu jd dr ophobi ¢ pol yners

containing the conpo anr vitled fer ¥i nJj iC miiriare in the form of
shaped articles, e.g., N Z0r m g | e. Exappteg of

sust ai ned-r el ease natr ge i Nl ude %gyyesters, ﬁyggogels (for exanple,
pol y(2- hydr oxyet hyl - acryl ate), or poly(vinylalcohol)), polylactides,
copol yner.s of L- glutanlc acid and ethyl -L-glutamate, nondegradabl e
et hyl ene-vi nyl acet ayg, odegradabM@ l@ctic acidrglycolic acid copol yners
such as the LUPRON DEPOITm (i nje tagl e microsgherfes conposed of lactic
acid-glycolic acid aol r an uppollde ﬁiﬁg#? ), and
poly-D-(-)-3- hydro b y et hyl ene- vi nyl
acetate and |l actic acid- gI bol c aC|d e agJe rel ease of jmol ecul es for over
100 days, certain hydrgge¥s Neleas%ébNoteins fo&4§N0rNer time periods. Wen
encapsul at ed conpound ﬁeﬁhln in thexbédy for a Ibﬁﬁ tinme, they may denature
or aggregate as a result of exposure to noisture at 37 C, resulting in a

| oss of bi ol ogi cal q&tlglty and possi ble changes in their structure.
Rational strategies canfbe devised fog stabilization depending on the
mechani sm of actio olved. For exanpl e if the aggregation nmechanismis
di scovered to be i bod- i i i i
i nterchange, - 39 - 2008/ 36379PlﬁMS'OQ /020427 stabilization my be

achi eved by nodifyi ng sty yl residuesil ilizing fromacidic

so| uti ons, control | i ng\g®i sture content, i propriate additives, and
developlng specific polynmer matrix conpo§ tyons [00185] Dosage forns or
conpositions containing active ingredient Tn the range of 0.005%to 100%
wi th the bal ance nade up fromnon toxic carrier nmay be prepared. For oral
adm ni stration, a pharmaceutically acceptable non toxic conposition is
formed by the incorporation of any of the normally enpl oyed excipients,
such as, for exanple pharnaceuti cal graa%s of mannitol, |actose, starch,
nagnesiun1stearate tal cum cellul ose derivatives, sodlunlcrosscarnellose,
gl ucose, sucrose, nmagnesi um carbonate or sodiun1saccharin. Such
conpositions include solutions, suspensions, tablets, capsules, powders and
sustai ned rel ease formul ati ons, such as, but not limted to, inplants.andese o::
m croencapsul ated delivery systens, and bi odegradabl e, bi oconpati bl e
pol ymers, such as collagen, ethylene vinyl acetate, polyanhydrides,




known in the art and are listed, for exanple, in the U S. Pharnocopia (US?)
SP (X.XI)/NF (XVI). In general, |actose-free conpositions contain an active
ingredient, a binder/filler, and a lubricant in pharmaceutically conpatible
and pharmaceutically acceptabl e ambunts. Exenplary |actose-free dosage
forms contaiyn, %;3 s@gfive ingredient, mcrocrystall | ne ﬁﬁl/ﬂrééﬁo%ﬁmz'f

pre-g eIat|n|ze starch and nagnesruntstearate -
2008/036379PCT/U820@5k920427 10018Q1Fyrt her enconpassed are anhydrous
pharmaceutical co ptions and dodagé fornms containing a conmpound provided

herei n. For exanpl t h addrtronﬂjj gt er (e.g. M50 is widely accepted in
NS ating eterm storage in order
g i fe bility of

t he phar naceut i@ Vs 3
fornul ati ons over tirfe= See, e.g., J¥as T. C&;stensen Driig Stability:

to determ ne charact epgth@s sueh as

Principles & Practice, 2d. Ed., Marcel Dekker 1995, pp. 379-80. In
effect, water and heat accelerate t he deconposrtronvﬁ* sone conpounds.

Thus, the effect of er on a formulation can be of great significance
since noi sture and/ drtyM%r- céﬁ%nnl ncount ered during manufacture,

handl i ng, packaghny, stor a of fgehul ati ons.

100190] Anhydr ous phar éhtrc. ROSHt i hﬁhﬁ:ﬁﬁg e forns of the

i nvention can be prepatgd usi ng anhydrsus or 1o i st.ure contai ni ng
ingredients and | ow noisture or [ow humdity conditions. Pharnaceuti cal
conposi tions andwdogage forns that conprise |Httpse and at | east one active
i ngredi ent that ses a prjregy or seconisgv am ne are preferably

anhydrous if suljstangial. cont agt th nmoistu hum dity during
manuf act uri ng, packagi g, and*g orage i s expected. \1001911An anhydrous
phar maceut i cal conposrt" showf v "Prepared afdNstéred such that its
anhydrous nature is nmiMained. Acco Hyérous conpositions are
pref erably packaged usi mat eri al s kno 0 prevent exposure to water such
that they can be included in suitable fornulary kits. Exanples of suitable

packagi ng i nclude, but are not limted to, hernetrcally sealed foils,

pl astics, unit dose e&entai ners (e.g. Mga}s) blistgr jpacks and strip
packs. 4.1.1 O al oFor ns 10019 phar ma eu |caI dosage forns are
either solid, gel o id,. The solr wos ge for é’tablets capsul es,
granul es, and bul k powdérsli Types of O npressed,
chewabl e | ozenges and t abl iNch may be rb@ cqat N>sugar coated or
filmcoated. Capsul es may be hard or soft gelmtin caPsul es, while granul es
and powders nmay be provided in non effervesc or effervescent formwth

t he conbi nati on of other ingredients known to those skilled in the art.
[ 00193] | or ageetrasceutieathotcapiablesalt themof.or nul ati ons are solid dosage forns,
such as capsules or tablets. The tablets, pills, capsules, troches and the

| i ke can contﬁjeﬁgrgggngé h!&gmf“gl | ow ng i ngredients, or conpounds of a
simlar natu uent; a drsrntegratrng agent; a lubricant; a
gl i dant; rog1 et enhhg s, r&ﬂ“did@lerfein&.‘éﬁ)bé P@pBYEFY methodd known MBne of

2008/ 036379PCT/ US2007/ 042; 100194] Exanpl es of bi nders incl ude

mi cr ocr yBtthinthyat 2| Ptﬂvrrggepm@eemef rla’garctarm%e desprined Sethe BraseRiesFectiqBaci a

muci | ageperdf bt lobiimQhatifi@RonsShigdspse and starch paste. Lubricants include
talc, starch, nagnesium or cal cium stearate, |ycopodi um and stearic acid.

Di | uent /90K ude, Cegin é&@ar?bwreatfaétse}seéwsgmérwé@m 1prapfoRMPRUNF £, sal t,

mar m t ol jjaaekdierhei um phosphate. @ idants include, but are not Limted to,
colloidal silicon dioxide. D sintegrating agents include crosscarnell ose
sodi um sodium starch glycolate, alginic acid, corn starch, potato starch
bentonite, nethylcellul ose, agar and carboxynet hyl cel | ul ose. Col ori ng
agents include, for exanple, any of the approved certified water soluble FD
and C dyes, mixtures thereof; and water insoluble FD and C dyes suspended
on “al um na hydrate. Sweetening agents include sucrose, |actose, nmannitol
and artificial sweetening agents such as saccharin, and any nunber of spray
dried flavors. Flavoring agents include natural flavors extracted from

pl ants such as fruits and synthetic bl ends of conmpounds which produce a

pl easant sensation, such as, but not |limted to pepperm nt and nethyl
salicylate. Wetting agents i ncl ude propyl ene gl ycol nonostearate, sorbitan
nonool eat e, diethyl ene glycol nonol aurate and pol yoxyet hyl ene | aural ether.
Emetic coatings include fatty acids, fats, waxes, shellac, ammoni ated
shel l ac and cel |l ul ose acetate phthalates. Film coatings include

hydr oxyet hyl cel | ul ose, sodi um carboxynet hyl cel | ul ose, polyethylene gl ygoless o:

4000 and cellul ose acetate phthalate. [00195]1f oral adm nistration is
desired, the compound could be provided in a conposition that protects it



[ 00196] When t he dosage unit formis a capsule, it can contain, in addition
to material of the above type, a liquid carrier such as a fatty oil. In
addition, dosage unit forns can contain various other nmaterials which
nodi fy the physical formof the dosage unit, for exanple, coatings of sugar
and ot her waheklessspgent s. The conpounds can al so be astdwsistrerery as a
conponent of an elixir, suspension, syrup, wafer, sprinkle, chew ng gum or
the like. A syrup may contain, in addition to the active conmpounds, sucrose
as a sweeten agent and certain preservatives, dyes and col orings and

fl avor s.l“?‘déiw?] Tﬁ‘g‘eﬁ‘étll ve materials can also be mxed with other active
materials which do not inpair the desired action, g with materials that

suppl ement the degiged action, such as antacids, b ockers and
diuretics. The active r edi eﬂmthfﬁfﬂ!w@c@orrpou@,n [42
20081036379PCT/ US2007 427 ly ac | vative thereof

as described herein. XHi gher NIORSOGHy kinbidR8S, up to about %by wei ght of
the active ingredient may be incl (@@¥d. [00198] Phar mace mﬁ | y acceptabl e
carriers incl 00e8®"9%°4bi ets are binders, |ubricants, ,,uent s,

di sintegrating agents, coloring agents, fl avoring agent N and wetti ng

t t dt bl et f t t t th
act i on” dPOUFhmcn RFT A" S FeT) RRRe PPEGRARES bl FREN R o 1

al kal i neutiniss®t Ched F. Sugar coated tablets are conpressed tablets to which
differ egb 1Id,%i/ers gf E{ggr maceutical |y acceptabl e substances are appli ed.
Fi | m codP® abl eP®d conpressed tablets which have been coated with a
pol ymer or other sui tachg?}coati ng. Multiple conpressed tablt®ts are

e

corrpresse@ahl ts pad than .Qpe..capny essi on AL zi ng the
phar maceu al IOE accept abl e’i}s stances previously, nme onéd. |l llori ng
agents may al so be used inhe above dosage forns. Flavori qﬁ/acm?d sweet eni ng
agents are ysgd in coxpriessggotabl ets, sugar coated, nultipl'e conpressed
and chewabl e tablets. Flavoring and sweetening agents are especially useful
in the formation of chewable tablets andol ozenges. [00199]Liquid oral
dosage forns incl udgsagueous sol uti Sl ons, reSHSBRAg) ons, sol utions
and/ or suspensions reconstitujed f £ esc&m—g-r-anw;es and

ef fervescent preparati@ns reconstitut‘?% fmﬁn’effervescent granul es. Aqueous
solutions include, for exanple, elixi ind syrups. Emul sions are either

oil in-water or water in oil. [00200]Elixirs are clear, sweetened,

hydr oal cohol i ¢ preparations. Pharnaceutically acceptabbe carriers used in
elixirs include solvents. Sypyps.ates&engentrated gguesys solutions of a

sugar, for exanpl E‘\O ucrose and rayencont ai n g¥-§ vatfve. An enmulsion is
a two phase syste P 1 sper seo N m of snal |
gl obul es throughout a i qfﬂ(?éﬂvaﬁﬁ%? maceutically acce e carriers

used in enul si ons RAR® ndn aqueous I'iqui ds, emul sifyi ngepsgént's and
preservatives. Suspensions use pharmaceutically acceptable suspendl ng
agent s ajod14s] eser \Eairhpmsco@ihag ﬂmefdrmﬁaihltm reccti@pinelbiie bettdvspaiioeied Wsed i n

non ef f ran iwn (o} dosage
form 1 rEbOzatae e e atdonshors et ki Brorhfith il POEL, COFTY
accept aN}ENS&b;aﬂ@ag&&rwéﬁ:de}] M(@enmmmb Igpd@nultras[;hmmh}b@mne)eonst ituted
into ali |do osage for e anlc I rce of

car bon d‘?rg’ﬁ?}ﬁg'u TP °§ﬁlbat$]aré‘i/?qtg?rﬁgma entO;éle %frsg%use Anlysbg%f t he above
dosage flofolm to kRBA0D ohobRskiitis thernrl cadée gde;imanmpiﬁryéaasdsatedDBUet hyl al cohol and

;?ggsl pgqé% cycl?ﬁé@f@ %g\éeantegtggﬁ‘k\&% ﬁgg}é?&%g&{ "l cg% ! Eig(rjrpl es of non

aqueous {tétgbitgdsmtoniunzibride), DA §V-ethg!-NiNHidderoniyieeried) ami pipenitinec ot t onseed

oi | |.si fay ts Jjhcl gelatd ACci a, tragacanth,
benton|?anﬁiﬁgumﬁgyQﬁﬁgfbggggg%%f%ﬁ%%%&gﬂ%ﬁo%ﬁ@k%ﬁgsgﬁffactants such as
po1yoxyeﬁh¥bgﬂenmﬁn&mkhn nonool eate. Suspendi ng agents include sodi um

car boxymnet hyl cel | ul ose, pectin, tragacanth, Veegum and acacia. Diluents

i nclude | actose and sucrose. Sweetening agents include sucrose, syrups,
glycerin and artificial sweetening agents such as saccharin. Wetting agents
i ncl ude propyl ene gl ycol nonostearate, sorbitan nonool eate, diethylene

gl ycol nonol aurate and pol yoxyet hyl ene-P&uryl ether. Organic adds include
citric and tartaric acid. Sources of carbon dioxide include sodium

bi car bonat e and sodi um carbonate. Col ori ng agents include any of the
approved certified water soluble FD and C dyes, and m xtures thereof.
Flavoring agents include natural flavors extracted fromplants such frujits, ...
and synthetic blends of compounds which produce a pleasant taste sensation.
1002021For a solid dosage form the solution or suspension, in for exanple



di ssol ving or dispersing the active conpound or salt in vegetable oils,
glycols, triglycerides, propylene glycol esters (e.g., propyl ene carbonate)
and ot her such carriers, and encapsul ating these solutions or suspensions
in hard or soft gelatin capsule shells. OQher useful formulations include,
but are nofghiiied to, those containing a conpound pecvisdedaoferei n, a

di al kyl ated nono- or poly-al kylene glycol, including, but not limted to,
1,2- di g@é fRexymet fange 3di gl yme, triglyme, tetraglyne, polyethylene

gl ycol - 350-dl net hyl ether, polyethylene glycol -550-di nmet hyl ether,

pol yet hyl eH&0f _ 750- di nRPOhor RECHT mherele%ﬁi 50,art efer to

t he apprOX|nateﬂay r age—otecutrar—wetrght=of the p ¥ thylene ~and
one or nore anti®xi dants, suchbz butyl ated hydpwXy queneRBBHT¥ butylated

hydroxyaqlsggﬁtgﬁmg) propyl gallate, vitam n E, hydroqui none,
hydroxycounarlns et hanol am ne, | ecithin, cephalin, ascorbic acid, malic
acid, sorbitol, phosphoric acid, thiodipropionic acid and its esters, and
di t hi ocar banat es. [ 00204] O her fornulat ons i ncl ude, but Yare not limted
to, aqueous al coholic solutlons ?@_ ' a phar uEt Dy acceptabl e
acetal . Al cohol s_used®h these o k gﬁ? cally
accept abl e mater-nhﬁmmhkemsolvents havi ng d¥ nor e hydr oxyl. groups,

i ncl udi ng, but not Iqematfed to, propyl enB*ql ycol and et hairin r)h\cet al s

i nclude, but are not %§%§/036379PCT1US 07/ 0Q % 27. 11 ted to,
di (1 owerl00148) 1) alrcgire fiS‘?bOF‘WQP IPRYACX A PaR HUROUE cﬂﬁ""é £ ffigingen b fyde
dlethylIﬁ&g&@myﬂ%qg@Qﬁ;%ﬂmgbhsenbodlnents tabl ets and capsul es

formul ati ons may be coated as known by those of skill in the art in order
to nDdlf% ﬁ@ sust dlssolutlon of the active ingredient. Thus, for
exanpl e, [og } Médated with a conventional enterically digestible

coating, such as phenylsallcylate rtaxes and cel | ul oseracetate phthal ate.
4.1.2 Iniectables, solutions and e sions 1002061Pareqt ecak
adm ni st Wﬁg?sontenagseneem-l—y-aehaera ed “by-+npect i(Qmm@ﬁer
subcut ané&8l y, Intranmuscul arly ors avenously is al aont enpl at ed

her ei n. Injectables can be preparggﬂh@ conventional f@tAReciei ther as liquid
solutions or suspensions, solid forns suitable for solution or suspension
inliquid prigr to injection, or as emnulsions. Suitable excipients are, for
exanpl e, water, & ne, d&¥Crose, gl ycerol or etha g addition, if

desi red, da)m{iﬁ‘r}zaceuti cal @p@ﬂ@w ons—-t-a-be red may al so
contain m no nts of non floxic auxiliary s éta ce§ sn ttlng or
emul si fyi ng agents, pH bufferRhg agents, stabilizers, sol |t& énhancers,
and ot her such agents, such as for exanple, sodlun1acetate,wsorb|tan

nonol aur at e, trlethanolanlne ol edtehemrdcic pdicodestatic ing. Inplantatlon of a

sl ow rel tained r Ieas Y. evel of
dosage i @afél nt ai ﬁi ? PR th(?onh T O?E%%%e %g%g gﬁ%hﬁe Wépgggokpound

pr ovi dedmbkodiknows tothing pésidie th thoart @Malrx:bxcmplexry sptheskexfor the greparation of

pol ynet hyl net hacr, | ybut yl met hacryl ate, plasticized or unplasticized

pol yvi n BHPgﬁﬁﬁiﬁ“ F59P98|2ed nyl on, plasticized
pol yet hyjperss er epBithbsid of 4-ai-enyel-pyrobédrom dolxyneepr ene, pol yi sobut yl ene,

pol ybut adi ene,s pol yet hyl ene, ethyl ene-\4 nyl acetate copol yneg silicone
rubbers, pol ydi net hyl gjiz@sanes, |I| co car bonat e copoly hydr ophi lic
polyners suc ydregets—ep-est yHe—and®met hagfyld ¢ aci d,
col l agen, c |nked pd@yV|nyI@d é?). cro8s-1ink ,g:iLh Iy
hydr ol yzed pol yvi nyl acgt , that is surrounded by an ‘Outer Iyneric

menbr ane 0 | en ol ypr e opylene copol yners,
ethyleneFEFWgﬁﬁH@'V%§F2%53p§¥§ﬁﬂﬂ%f’bfﬁ&$gﬁ%7vpﬁ‘#gggﬁg e copol yners,

si |'i conegppidpper s, spathydl sretindrogi-1-py@nesirom difptemers: ubber, chl orinated
polyethy ene, polyvinylchloride, vinylchloride copolymers with vinyl
acétate, vinylidene chloride, ethylene and propyl ene, iononer polyethylene
terepht hal ate, butyl rubber epichlorohydrin rubbers, ethylene/vinyl alcohol
copol yner, ethyl ene/vinyl acetate/vinyl alcohol terpolyner, and

et hyl ene/ vi nyl oxyet hanol copolymer, that is insoluble in body fluids. The
conpound di ffuses through the outer polgnerlc menbrane in a rel ease rate
controlling step. The percentage of act#%e conpound contained in such
parenteral conmpositions is highly - 45 - WD 2008/ 036379PCTI US2007/ 020427
dependent on the specific nature thereof, as well as the activity of the
conpound and the needs of the subject. [00207] Parenteral adm nistration of
the conpositions includes intravenous, subcutaneous and intramuscular_ ... ..
adm ni strations. Preparations for parenteral adm nistration include sterile
solutions ready for injection, sterlle dry soluble products such as



[ 00211] The concentration of the pharmaceutically active conpound is

adj usted so that an injection provides an effective anount to produce the
desi red pharnacol ogi cal effect. The - 46 - WD 2008/ 036379PCT/ US2007/ 020427
exact dose depends on the age, weight and condition of the patient or

ani mal as 9 JkdaRw3+d N the art. [00212] The unit dose paretidei7abepr epar ati ons
are packaged in an anpule, a vial or a syringe with a needle. A
preparations for parenteral adm nistration nust be sterile, a8 is known and
practiced Pn ﬁhe art. ﬂ®§2¥%|lllust ti%ely, intragehous or jtraarterial

i nfusion serl | e ueqys sol i ybi.ng an active coﬂpound is an
effective node of adm rfi'strjati on. Anot her enbodi nent is ay T¥g aqueous
or oily solution or suspeRfSI"OB containing an active material injected as
necessarjgisd) Pr 0d4¢enkdCordeihingd- P IRoR L81&ky-8fpffles: [00214] I nj ectabl es
are designed for local and systemc admnistration, "Typically a

t herapeutical |y effectivertlosage is fornul ated tofcontain a concentration

of at |east about 0.1% w W up to H&LPE80% W w re, such as nore than
| % w w of the active confpoupd to The tredtedgdi sguels). The active
i ngredi ent may be adnjgi at? 8" or mayWbe™di @i ded i nto a nunber of

smal | er doses to be adnministered at intervals ®f tinme. It is understood
that thejoprRgi se desagexsnphrfnilek forahe f:ER24088 BE artigamlid 4istzicon of t he
tissue being treated and may be determ ned enpirically using known testing
pr ot ocol Hugategyn eshermandpat I B°¥romin vivo or in vitro test data. It is to
be not edighfat congeminfead i ons and dosage val ues may also vary with the age
of the individual treat;d. It is to be further understood that for any
particul ar subject, sp®cific dosage regi nens shoul adj usted over tine
according to the indiyrdual HiEnd-aFd-Ahetpr of essi, igidanment of the
person adninisteﬂﬂﬂg-ql upéTVT§Tﬁg"Tﬁé‘§Uhidﬁ@Wmagi e the fornul ations,
and that the concentrati of ranges Set forth herei exenplary only and
are not intended to limt the scope or practice of the clained
formul ati ons. [00215] The conmpound may be suspended in mcronized or other
suitable formor may be derivatizeRf t® produce a nore sol uble active
product or to producexa prodrug. o of {hekFP@Nul ti ng m xture depends
upon a nunber of faetersr i nchyaigng th%%intendeqagpde of adm nistration and
the solubility of the conpound in ected ®awrier or vehicle. The
effective concentration is sufficientofor aneliorating the synptons of the
condition and may be eppirically determned. 4.1.3 Lyophilized powders
[00216] O interest her infare al so | yophi |l i zed pgaders, which can be
reconstituted for admgf @id ON asasol uti ons, e qugg@ and ot her

m xtures. They nﬂ&ﬁmrsq, e reconsLLLuLed»anggﬁqgiﬁl?te as solids or gels.
- 47 - WD 2008/ 036379PCTA5S2007/ 020427 [0 7y erile, lyophilized
powder is prepared by di ¥ing a conpound provide erein, or a
pharmaceutically acceptabl e derivative thereof, in a suitable solvent. The
sol vent may contain an excipient which inproves the stability or other
pharmacoiﬂgé%al cSrrcht of the powder or reconstituted sol ution, prepared
fromthe powder. Excipients that may be used include, but are not limted
to, dextrose, sorbital, fructose, corn syrup, xylitol, glycerin, glucose,
sucrose or other suitable agent. The solvent may al so contain a buffer,
such as citrate, sodium or potassium phosphate or other such buffer known
to those of skill in the art at, in one enbodi nent, about neutral pH
Subsequent sterile filtration of the solution followed by |yophiliz, ation
under standard conditions known to those of skill in the art provides the
desired formulation. Generally, the resulting solution will be apportioned
into vials for lyophilization. Each vial will contain a single dosage
(including but not limted to 10-1000 ng or 100-500 ng) or multiple dosages
of*“t he conpound. The |yophilized powder can be stored under appropriate
conditions, such as at about 4 Cto roomtenperature. 1002181Reconstitution
of this |lyophilized powder with water for injection provides a
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formulation for use in parenteral adm nistration. For reconstitution, about
1-50 ng, about 5- 35 ngy, or about 9-30 ng of |yophilized powder, is added
per nmL of sterile water or other suitable carrier. The preci se anount
~depends upon the sel ected conpound. Such anmount can be enpirically

det erm nedg,, goalsmsﬁsgolo' cal adm nistration [00219] Topi g&}yd¥hesfostia®s are

prepared as descri bed for the local and systemic adm nistration. The
resulting m xture nay be a | ution, suspensi on enul sion or the Iike and
are formul ated as @reans, s/O0i nt ment s, Gemul,si ons solég ons, elixirs,
| oti ons, suspen tmétu#es—-pasﬂi{jé S,ilftigations,
sprays, sufidrsitori es bandg , dexi t cRes “or any otdwgcfror mul ati ons
suitable for tofical adninistration 20] The conpounds or

pharmaceutically acceptabl e derivatives thereof may be fornul ated as
aerosols for topical application, such as by inhal atibseqBée, e.g., U S.
Pat ent Nos. 4, 044, 1 4, Agdi 209, and 4,,364,923, whi chT¥EBAri be aerosols

for delivery of a roi drtseful for tr of infl &hPat®fy di seases,
particul arly )3 Thegg degrmul at | org’adm ni stration tothe

respirator§wracd can be in'the f of® n aerosol orzysolution for a
nebulizer, or as a mcrofine powder for insufflation, &B@tertor in

conmbi nation with an inert carrier such as |lactose. In such a case, the
particles of t f lation will have diageters of |ess than 50 microns or
less than 10 mcrgnsy - 488NH90( 2008/ 0363]9IPCE/ US20R{¢H2 k27 [ 002211The
conpounds @mul ated—for—tocal caf appt-eat+of—such as for

t opi cal rsgﬁ'- ion to theosrs efund mfg’o?" ranes, DBEeR°Gas in the eye,
in the formof gef®creans, and Iotions and f'of application to the eye or
for intracistgmal or intraspinal applicatj Len. Topi caI admnistration is

contenpl ated for ~fr sder ﬁ} !lvery and aI for adPRT ¢ Lon to the
eyes or r@g;)_gsa\ OP oft3 thera %%és%tl sol ttt’iaatfé%? the active
conpound corrbl P ifon wi t h( har maceus YpedCcept abl e
exci pients can al 56 be adnmi ni st er ed. [00222] Tele sol tw‘%ons particularly
t hose intended for ophthal mc use, nmay be fornmul ated as 0. 01%- 10%

i sotoni ¢ sol ugi ons, pH about 5-7, with appropriate salts. 4.1.5

Conposi tions for gtm_er routes of admnistration [R02231Q her routes of
adm ni stra |on\ su%h as topical “8Bpl i catj on, tran \ermh pat ches, and
rectal d a,hl on are alﬁ eﬂ;r)l at ed h@’s [ 00224] For exanpl e,
phar maceuti cal age forns Oland Xe al administr W@re rectal
suppositories, cap%u‘f es and taEI ets for systemic effect. Rectal

supposi t @013y ar e Casgd bhﬁbﬁzﬂzommpemidsqbrdmt&desretn@maylbnssmpmie@fminnt o the
rectum whi,ch t.or s e bod erature rel easi ng one or nore
phar nacoﬁ“gﬁ?'ﬁgeﬁldsc??(’qr QB@J{O} %‘%‘Pgt“e Yve ingredients. Pharmaceutically
accept abl e substances utilized in rect aI suppositories are bases or

vehi cl es[éarsd] agentSshdnee T ai se the nelting point. Exanpl es of bases include
cocoa butter (theobroma oil), glycerijgogel atin, carbowax (polyoxyethylene
gl ycol) and appropriate m xtures of gpno, i and tri glycerides of fatty

aci ds. Conbi natjons 9f the various bases che used. Age s to raise the
mel ting point )d,ﬁ,gﬁ‘pogl toriggs incl ude‘Q ey ceti and wa R ct aI

supposi to@ frey—be—prepar ed \ther ssed; h d

nol di ng. #Anvexenpl ary wei ght WA r ectwde supposi tory i s a 3 grans.

[ 00225] Tabl ets and capsules for rectal admnistration are rranu:f ured
usi ng the sanme pharmaceutically acceptabl e substance and by the sane
nmet hods as f\or fornul ations for oral admnistration. 4.1.6 Sustained
Rel ease Coopgsitions [002261Acti we ingredients provided hefeign can be
admi ni stered by ssontrol | ed S EfS rreans ormlin(il del i very that are
& a , but are

770;

Cjé N

wel I known_to Those of or di na
not limted to, ®hRose descri bed @ Patent Nos.: 3, 845\

loxane rn
.31 -
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3,916, 899; 3,536,809; 3,598,123; and 4,008, 719, 5,674,533, 5,059, 595,
5,591, 767, 5,120,548, 5,073,543, 5,639,476, 5, 354,556, 5,639, 480,
5,733,566, 5,739,108, 5,891,474, 5,922,356, - 49 - WO

2008/ 036379PCT/ US2007/ 020427 5,972, 891, 5,980, 945, 5,993, 855, 6, 045, 830,
6, 087, 324, w6 20bd/86943, 6, 197, 350, 6, 248, 363, 6, 264, 97(BCTES2BTIVST,

6, 376, 461, 6, 419, 961, 6, 589, 548, 6,613,358, 6,699,500 and 6, 740,634, each
of whi cl]ggggi ncorfikeak®d herein by reference. Such dosage forns can be used
to provide slow or controlled-release of one or nore actiyve ingredients
usi ng, for exanple, hydropropyl ngthyl,. cellulose, other p i r matrices,
gel s, perneabl e nenbrapes, osgnLi syst ens m@ﬂhtilayeg I"ngs,

m er opar #d, , IV%8§@hes, mcr [ es, Ses=tonbi ndt I'6

to
provi de thejdesi " e profite T vary portions. E {thabl e
control | edET & ease Torf ifl ati ons known to thosé Gf ordinary skill in the
art, including those described herein, can be readily selected for use with

t he active(mpgredients provid erein. 100227)Al) controled-rel ease
phar maceut | caf” py,oduct s havg n goal of inproving her apy over
t hat achi eved t hei r non&Gos o} count'&-gares. | n@ odinent, the

use of an"optinakly designed gontroll ¢d-rel ease preparatiqn Mn medi ca
treatnment is characterized by;&~nﬁhiﬁun1of drug substance o ™9 ¥npl oyed to
cure or control the condition in a m ni num anount of t%i%e/ Iy certain
enbodi nents, advantages of controll ed-rel ease fornul ati ons include extended
activitypgieoj he dsumerseduced dosage frequency, and increased patient
conpliance, in addition, controlled-rel ease fornul ati ons can be used to
affect the tine of onset of actijgh oyyother characteristics, such as bl ood

| evel s of the dr end-gan thus” atfect the ogelirng e (e.g.,
adverse) ef f é'&?%&NOOZ MosT—control Ted-Tel edse_for %are desi gned
toinitially release a g (active ingredient) at pronptly
produces the desired therapeutic effect, and gradually and continually

rel ease of other anpbunts of drug to maintain this |level of therapeutic or
prophyl actic effect over an extended period of tine. In order to maintain
this constant level of drug inuthe body, the-drug nust be released fromthe
dosage format a rate th f t beS a H drug being

nmet abol i zed and excreted frpgﬁ%ﬁ@opody. Cont'rof | ed=7 el ease of an active

i ngredi ent can be stimulated byyVvarious conditions including, but not
limted to, pH, tenperature, enzynes, water, or other physiol ogical
condi ti ons or conpounds.

O
0,8 N “NH 0
o \_u_/ ‘\cj hf;L:]:jﬁij
~ - T o prmsis,
© N)Ij dioxane 0.8 N N N/
“ £ N/
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1002291l n certain enbodi nents, the agent may be adm ni stered using

i ntravenous infusion, an inplantable osnotic punp, a transdernmal patch,

| i posones, or other nodes of adm nistration. |In one enbodi nent, a punp may
be used (see, Sefton, CRC Crit. Ref Blanmed. Eng. 14:201 (1987); Buchwal d et
al ., Surgegys8ene% (1980); Saudek et al., N Engl, .deideor#2157574(1989).
I n anot her enbodi nent, polyneric materials can be used. In yet another
enbodi ment, a controlled rel ease systemcan be placed in proximty of the
- 50 - WD 2008/ 036379PCT/ US2007/ 020427 t herapeutic target, i.e., thus
requiri ril80kdl y a $9bgweilBn of the systemic dose (see, e.g., Goodson, Medica
Applications of Controlled Rel ease, vol. 2, pp. 115;13§(1984). 1002301In
sone enbodi neiog, _a controlled rel ease device is infrofluced into a subject
in proximty of _si t & RN-Gerrenylsiragazea Dl )@38?) act¥vald on or a tunor.

Gt her controlled easg systensgare di scusse iA ev] ew by Langer

(Sci ence 249:152%-1533(1990). Th aféége i ngredi ent- can b spersed in a
solid inner matrix, e.g., Qg%XJ. nmet hacryl ate, pol ybut W-mwet hacryl at e,

pl asticized or unplasticized polyspyl chloride, plasticized nylon,

pl asticized pol yet hyl enet erepht hal at'€, natural rubber, polyisoprene,

pol yi sobut yl ene, pol ybut adi ene, pol yet hyl ene, ethyl ene-vinyl acetate

copol ynmers, silicone rubbers, pok¥dpnethylsil oxanes, silicone carbonate
copol yners, hydropdpsiyyc pol ynersisugh as hydrogels of esters of acrylic and
met hacrylic acidwmanLagenzupﬁ 5s-]i rked pol yvi nyl al cohol and cross-1inked
partially hydrol yzedepol yvi ny at is surrounded by an outer

pol ymeric nmenbrane, e.g., polyethylene jl ypr opyl ene, et hyl ene/ propyl ene
copol ynmers, ethylene/ethyl acrylate ﬁ% mers, ethyl ene/vinylacetate
copol ynmers, silicone rubbers, pond? hyl sil oxanes, neoprene rubber,

chl olri najpers2pol yemlydi gﬂﬁao ;gﬁdommmb ®h h&fd: ifl Schariesyr, ehh@lginmg beppphigdrer s with
vi nyl acet at vi nyl i dene, ¢ ri de, et e pyl ene, iononer

pol yet hytfye‘ﬁ%g’p%‘ﬁ’é‘ﬁﬁlemi’ﬁaﬁtdé?m%g?‘?9‘ Mffggg%/mg‘gr %ﬁgg} drin rubbers,

et hyl ene/ vi nyl al cohol copol ynmer, ethylene/vinyl acetatekvinyl alcohol
terpol ymer, and et hyl ene/ vi nyl oxyet hanol copol yner, that iNsHi nsoluble in

body f1 ui dgm.. a i ngr eth®@nt theﬁd;li@;n e oughRthe out er
pol ymeric ne ne relea&ﬁera?e contr i ng p. The percent age of

active ingredient contained in such parenteral conpositions is highly
dependent on the specific nature thereof, as well as the needs of the
subject. 4.1.7 Targegted Fornul ations 1002311The conpounds provided herein,

or pharmaceuti cal | y*\ac er ideprofestes t her ed¥, ¥ | so be formul ated
to be targeted to q@ﬁﬁ{iﬁiul i SSUE, recep?br, ther area of the body
of the subject to be treated. ny such targetin& nethods are well known to
those of skill in the art. Al such targeting nethods are contenpl ated

herein for use in the instant conpositjons. For,nonﬂlinitin% eggnples of
t ar get i NGOHBI hodsin apgider gnRpdimant, enzpaziRpesERIAINEIEIFFArY §BINCEMOY IE 552

6, 271, 358:th& nbaitied s eﬁn%?e?to&@éd qutehily nfiPes K réd@ior Bith ROX OfibretDR is

6, 060, 082, 6, 048, 736, 6,039, 975, )

selected from'alkyl, alkenyl, alkynyl, aralkyl, cycloalkyl, haloalky! and heterocyclyl, and X is

a leaving group, for example, halo, sulfonate, quaternary amine, alkyloxycarbony or

aryloxycarbonylcarbonyl:

-33.
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6, 004, 534, 5,985,307, 5,972,366, 5,900,252, 5,840,674, 5,759,542 and
5,709,874. 100232) 1 n one enbodi nent, |iposomal suspensions, including
ti ssue-targeted |iposones, such as tunor-targeted |iposones, nay al so be
sui tabl e as pharmaceutically . 51 - WD 2008/ 036379PCT/ US2007/ 020427
accept abl ewoasssiesss®. These nay be prepared accordi ng PF/#RHIEH2Kknown t o

those skilled in the art. For exanple, |iposone formulations may be
prepared as describeak?i myU. S. Patent No. 4,522, 8Ri. Briefly, |iposones such
as nultilanellar vesjgl (I\/L\f s) may be fornmed hky o %i ng down egg
(7>
4

phosphati dyl chehine and [rain phosphatidyl (g®r 3 nolar ratio) on the
i nside of a flask. fAomof a cd#pound provivdedyherein i n phosphate
buffered saline | acki ng div t Fons™{PBS) is add the flask
shaken until the lipid film di spersed. The resulting/vesicles are washed
to renove unencapsul at ed fcolpound, pelleted by cent;@ati on, and then
resuspended in PBS. ArtNnthe$ of Manufacture 10023 conpounds or

phar naceutical |y acceptlbl e derivatives can be pa Haged as articles of
manuf act ure cont ai ni ng packaging material, a conpound or pharmaceutically

accept abl e derivative thereof provided herein, which is used for treatnent,
prevention or aneliogation of one or nore synptogs associated with serine

hydr ol ase, including| byt not limted to, neut%ﬁlel astase activity, and
FoR

a | abel that ingjag_ﬂe\s t h@t the conpound or Q@p ceWically acceptable
derivative thereol" %g gt fe( treatrent, Fev Fop~oL—agel i oration of one
or nore synptons of serine rol—ase*ﬁﬂeffr-at ed di seasescl udi ng, but not
limted to, neutrophil el astage-nedi ated di seases. [00234] The articles of
manuf act ure provi ded herf’f’ﬂ cont ai n packagi ng materi § Packagi ng
materials for use in pac a_g}ng phar maceutical products/are well known to
those of skill in the a IZN See, e.g., U S Patent %o a2 9,323,907, 5,052, 558
and 5, 033, 252. Exanpl es “of pharmaceutical packaging materials include, but
are not limted to, blister packs, bottles, tubes, inhalers, punps, bags,
vials, containers, syringes, bottles, and any packagi ng material suitable

for a selected forndP&C{ an and igaggnded nmotl@CB{ —adm nistration and
treatment. A wide arrayf ornmul atigns of th pounds and conpositions

0.0 O

provi ded herein are conteppl at edyagsdval uati on o e Activity of the
Compounds [ 00235] St andard physi ol ogi cal , phB?C?racoI ogi cal and bi ochem cal
pr ocedur re availabl e fqr .testing.the conpou | j hose t hat
possess @ab@& red rb%q%edieggﬁpdzggﬁ, f”t%flrf begzp F%E“°ﬁ§§§%ﬁg‘§‘é‘%§s@%@%8%’%‘g, but not
limted ey bgetaaiphtdrdial asthasdiondigi“vrd-yotdfneththdé conpounds provi ded herein
can be readily detected using the assays descri bed p{gr%' n, as well as
assays gener alddrs known to those of ordinary skill i

inthe art. The foll ow ng
grze_ not ed as exa fo‘r.NM@WHMM@MDOU%@&&&{%%M ed conditions: -
(cﬁ")n—@ e N

N
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WO 2008/ 036379PCT/ US2007/ 020427 [ 002361For acute respiratory distress
syndronme or adult respiratory distress syndrone, the nethod according to
human neutrophil el astase (HNE) nodel (AARD, 141:227-677 (1990)); the
endot oxi n i nduced acute lung injury nodel in mnipigs (AARD, 142:782-788
(1990)); agohhgeimishod according to human pol ynor phonuel@asoreos2r

el ast ase-i nduced | ung henorrage nodel in hansters (European Patent
Publ i cati on No. 0769498) may be used; in ischem a/reperfusion, the nethod
according to the canine nodel of reperfusion injury (I din. Invest., 81:
624- 629 [PAGSR) ) niwyanbenererpdinast, by y-sEbstigied FengonedinasapH Ban 48 PrRgred

conposi tJ L1\t hods of use of the conpounds and conpositions are
al so prg%ﬁﬁggpggﬁéﬁﬁg% ods involve both in vitro and in vivo uses of the

conpounds and conpodPPfgns. 100234l n certAP¥erhodi ments, provi ded herein
are nmet hods for inhibi tan..__acf,.i_onp@f a seriydr ol ase, including but
not limted to neutroph el ast ag& by admi ni ske#i ng conpounds and

conposi tions provided Herein. In one embodi &%, the nethods invol ve
contacting the serine hydrolase, including but not limted to neutrophi

el astase with a conpound provided herein. 10023911 n other embodi nents,
provi ded herein are nethods for treatnent, pre gnf%on, or anelioration of

one or nore synptonﬁNW.cdéjo_amﬁﬂ&dH(Cm@ndi tcié?gn‘ gding, but not limted
i

to conditi ons assectated—wrtihr—acute Tedi | Ty _di siress syndrone, adul t
respiratory distress syndro (ARDS), cystic frbrdsi §; ,pul nonary enphysens,
chroni c obstructive pul non se (COPD) and ischaém c-reperfusion

injury. The conpounds Hﬁ%"ﬁ[§ be useful in the nodezati on of endogenous
and/ or exogenous bi ol ogi cal™ rmH:ants whi ch cause and/ or propagate

h is, diab ardi al_inf i.on; ' [
"t ugi T not SRR Bor B R PiogmpoaGar R teh b, by BaRER e

i nf | amrehefylodigeasiedal | ynphoid origin, including but not limted to T

| ynphocytes, B |ynphocytes, thynocytes; autoinnugg | seases, bone nmarrow,

i nflammati on of tfe Yoint (especially rheumatoidvyartihritis, osteoarthritis
and gout); infl of thebgmﬁm@mintestiqgl, o(especially

i nf | ammat or yQPpw , urcerative Xol i ¥ Tpghcratitis and
gastritis); infl the skin (especially pso¥ia eczema
dermatitis); in tunour stasis or invasion; in disease.Aassociated with
uncontrol | ed degradati of the extracellular matrix h as
osteoarthritis; in_bahejresorptive disease (such t opo?ﬁ%is and
Paget's disease); difsedses associated w th aberrant] angi ogenesis; the
enhanced col | agen renodel | i ng associ ated with di abetes, periodontal disease
(such as gingivitis), corneal ulceration, ulceration of the skin,
postoperative congtticons (such as col oni c anastongsi §) and dernmal wound
heal i ng; denyelinaling - 53 - V6)RQR8/ 036379PCTIAG20Qy/ 020427 di seases of
the central : nerv-ous—systens (8P

| | tiple sclerosis);
age related 1 Y y denentia, inflammato dNSeasSes of
cardi ovascul ar ori gins;

nul omat ous di seases; renal digedses including
but not limted to nephyftis and polyarteritis; cancer,ypul nonary

hypert ensi on, ingestggggpisons, skin contacts, stings/ bitedHCasthng;
rhinitis; HV di seas ogression; for mnimsing the fects of organ
rejection in organ fransplantation including but not linited to human
organs; and repl acenent therapy of proteinase inhibitors by adm nistering

compounds and conpositions provided herejn. 100240]1n ot her enbodi nents,

provi dedlOREBi n aleansieneakodiramtpehanpmuipnats, FElEHRrRe: WFISABE PBFat i on of

one or m%%gnéﬁgpﬁﬁﬂﬁtiﬁyQ&ﬁﬁ%&%%dgr conditions selected from pul nonary
enphysemg, acute respiratory distress syndronme, adult respiratory distress
syndrone, idiopathic interstitial, p ia, cystic pulnonary fibrosis,
chrioni ¢ i nt erkarmulation,of phapmaceutical cop Fonchi tis, chronic sinopul nonary
infectio j.ffus i =0 ol gt L [ hSi ﬂﬁgm ancreatitis,
nephri ti @ :mﬂéelpat [ ?‘h? g%“ﬁécgn&%m%ﬁrﬁoglﬁ?%%%%églhgggﬁhéﬁt??é ] oiarll1 scl eroma,

ost eoar t ffdctiveszmpmorof asd @ mayee] odpawids pvided heein shek aieyeafel infhsj ect i on

agai nst organ transplant, premature amiorrhexis, bullous dermatosis,

shock, sepsis, system c |upus erythemat8sus, Crohn's di sease, disseni nated
intracapillary coagulation, tissue injury after ischem areperfusion,
formation of cornea cicatricial tissue and nyelitis by adm nistering
conpounds and conpositions provided herein. Conbination Therapy 1002411The
conpounds provided herein may be adm nistered as the sole active ingrgdient ...
or in conbination with other active ingredients. Qther active ingredients i
that may be used in conbination with the conpounds provided herein include

neunpn
DO




WD 2008/ 036379PCTM52007/ 020427 [ 0024311t is understood that the foregoing
detail ed description and acconpanyi ng exanples are nerely illustrative, and
are not to be taken as limtations upon the scope of the subject nmatter.
Vari ous changes and nodifications to the disclosed enbodi nents will be
apparent t@obiesRsskilled in the art. Such changes andmesdictimari ons,
including without limtation those relating to the chem cal structures,

substi t lg!)?é%l%mnd%atrﬂeﬁ 'oiv’ﬁﬁehol:d%ﬁ bﬁmloamse, afsmtym@s)es ,ofﬁemauycmmns and/ or
met hods of  use_ provided here tting fromthe

spirit apfdiasdsieaseharegng klb‘t 3‘“ imaite ér‘i‘f é‘C‘EWBE‘b\ETBﬁt?SEﬁeF@ﬁg%FSE?SE enced herein

are i ncqQaR@spt ed 1hé cbRpAIRME Sontdin EsAYRIdRSLoNYOR4d pidviied herpial THs prOV| ded
herein are prepared by the Syntggf&l?ﬁ procedyres known in the.ar

t
descr i béamAMEF frn baferinkigied dnth sy HIapFcal PERIPUGNS SUER A8 § ‘r‘\tﬁ’gs’are

descri b%gsp'eﬁbuﬁéQﬁﬂ?é@%lsibérg’lb}emétﬁ pills Plapitild Ssovideis ! Qbin@KRAsees prepared using
simlar g rocedures and routine nodifications ihereof The el ectrospray nmass

spect r orfemationsar sHYieEsy foz g eMigaalion OF Insiaris SRfutORHRS SHRESIINS 1%y ovi ded i n

Table I. al;quga‘f'@r]xﬂhistrit%ﬁ%m a@ﬂ%sﬁ&hﬁpﬁm&* Wﬁﬁtl&b&ﬁ'dﬂﬁg"‘i’ﬁom‘ﬂmr cial
sources, e.g., the Aldrich unl ess

ot her wi SE/picAly @a?wouv@rﬁgsq“é%fi ?Poﬁ‘héfe %"l&&?@r‘@" BW‘&F‘??@HG# F%&HONBWU ochem

CDI and {4 g‘%écmﬁhue@@ﬁma&uhﬂegwa@k&vwﬁh%&ht(@derwgi fsermabdridesar .
2-Fluoronicotinic acid was obtained fromMatrix Scientific. Conpounds were

char act dfhegreageusisi! Rpsags Frvie, Speathy iy dnd/ or el ectrospray i oni zati on mass
spectro 6f7¥a Pr 0{? H@Bﬁ%nsn@f%@ﬁ&é GnéARRARANEEone LrndbVRbmppeEt b2 wer e
recorde Br uker 40 MR spectroneter in deuterated chI orof orm

( CDC13) mrrmmcaltmcppw@b. denvatives is ase)amingd Yith aw19n PRI BRET | nt er nal
standar dy vt E8)MInBORIAY Bla5 pYBSARELAL MRUo0NpSRIAGEKE BIerd LAY Biaki o5 L C/ VD

usi ng Chenbttation so tvvare Anal ytical LC/MS was carried out on a C18

rever se qlests®, asisishases(SOhyRs, hidnash P‘tEHP@f“Bﬁﬂri?ﬁW forpyilation, 45 dageribes R A mENex;
Torr ancefhe%ceHéAtir&gs & R, r%ut?dﬁﬁ S8 QhpRloRS ard BB tSiopBblivelylgam th 0. 1%
trifluoroacetic acid as a fier. Preparat| ve HPLC was garrl ed out using
a 018 r eanequst upitasministation thaptasy P venss, pr amaigraipiene uperg obhe 2y vari an;
Torrance 3] Boi@sg, BEI Pl MRk BMncibsphti t achi

D- 7000 §gﬁggsmsu0§?%§@g%{ﬂ\é§r15@5%5%%%f ;vv%t erg and 0aéet onitri I? with 0.1%
aceti c oadgisthsasediawodiséasesr . Fl ash silica gel columm chromat ogr aphy was
carri ed n ma hﬁg §P HoRULQBBRLE&RIMR] cation
syst em usi ng?pre- '?gﬁ%(ai% tﬂgi? Sﬁg*’%ﬁ’??‘ & S %I ot a§a narI gt tesville,
VA). Bl omlfomsuletcalaIcemptsdlohrfbwslgbﬁ feastien ‘PfrPP@lPh@ﬁﬁ fipolisRtBPRIBes cont ai ni ng

5000 kal f Y MBsuch that th

2008/ 036 ‘%5“5%&%%8’%%’%%&%%*%&%@2%g%a%;yrﬂg?nevde Tred ately By

centrif u@atad@nnchmonéiﬁeaq@dtOhgneiSthWCbcPh&tmaCW@&W’ieTs qft"e‘}’@esaﬁ*ié?%féﬂ Exanpl e
1. Prepar t| kn th

2-(2-1m '?traf%n Pf the FIe ound}_p r?L‘S’ ?—here“hmdu%eHag rslléclhglarf(elis 3)0325)2| %534 one (A
A 100246@%&@@ tlnela@m hzrrsuﬁabﬁd i@oﬁnpﬁﬂ@dﬂmﬁdﬁ ojedrainisgatipng, 17 mol ) and N, N-
car bonyl dazole LRMSaaeatanitrile (12
m.) was @'%}li.;r};‘J ed for dggglr‘r‘lt}r}l% @og?dsy%%g%u?%gsgggygpan at hen Eeat ed at 65
C for 1 dntiue ing@didntiin he@ompesitiap or Imspi pe Fembiesdgvifhotisr agjive jneredigits) was added to
t he reac n ? freeddi tional CDI
(2.76 lt‘ %m@ %%}&3 Sioft glaﬁ'gﬁg n§§uh drgéi?flﬁpggé?ega%ﬁ %Srjlmﬁr}l&gt ugrc e, and the heat
was i ncr blacsadest maﬂﬂ@o @ suisabld asipharmacutisaliyesetriable oatersy rldekaRaydencent r at ed
using a rota a silica gel
col um. H‘-ﬁ%mg%cgor%gEogrk{/avéoc}es-l;?gwn%g/ogg&ﬁg? Eé“n@l(l)e %\%‘?/:cjo}E?%%%% hgggggrgs gr adi ent,
and corrpfmndlafl?ommay &k prepated Fscumowh én o ptnBriglyy Hposomes ezt emeli,

triethyl é}@[ g@gﬂo&gpound A as a
yel | ow p‘gen] 1= (’?@Vgé%q’d I’Jﬁ’&“ ‘fi’?’g‘gf pgi%%t’é{‘:%d?f '8 70 (dd, IH J= 4.8
Hz," J— 2p1@>sﬁza):dy18erxt@ Qamolaxmo) or-thg ir@lqswf a flas 1!‘630}1&1?“ 0f7a enoRnd 1) 7. 67
(t, ds EBS) dsnddedantiite, 7. 33 -
7 38 (m iglgl_b:hgdge{%in p]nos t:j%).lff%er sl;_‘al;(lé Hiicin Mvaé%ﬁl\t/é:zﬂ 1y 1)[5Ma +3H]1 ??27 1M+
Ma]lt Exanmple 2. Pr epar ation of

2-[2-(3-Di net hyl arni no-pyrrolidin-1- yI) gyrl di n- 3-

y1l] - 5- net hyl - 411- benz[ d] [ 1, 3] oxazi n- (46)
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WO 2008/ 036379PCT/ US2007/ 020427 [ 00247] Preparati on of 2-Fl uoronicotinic
acid esterified Wng resin (B): To a suspension of Wang resin (1.2 mol /g,
15 g, 18 nmmol) in dichloronethane (DCM 150 nlL) was added a sol ution of
2-fluoro-nicotinic acid (3.3 g, 23.4 mmol) and 1-hydroxy4Hbenztri azol e
(HOBt, 3. 88y Sesmeas® nunol,) in DCM (30 nl) and N, N - digmatsboohdmemiani de ( DVF,
15 nL) followed by 4-dinethylam nopyridi ne (DVAP, 286 ngy, 2.34 mmol) and

N, N -di 'ﬂ%ﬁﬂh%'uﬁ@irtﬁé)ﬁﬂnh RLAR didkiSed. 316 Pestiting Sesk] RS Yashéd 1 @@IBVE ENPET at ur e.
The m xture was agitated at roomtenperature for 12 ho The resin was

washed whensamaried ﬁ@rﬁpwéwﬁﬁﬁﬁabwp@éuaéﬁ%PHQ/QE%:{FPHSP%P BFPS esin B (17.54

g, 100 01&30248]ﬂe%e%h9&1rﬁfis included in the pharmaceuticall acceptabie carrier in
2-(3-Di | am no-pyrrolidin-1-yl)-nicotinic amd{ ensi on of

resin Bag mgurﬁm@’ﬁmgnt tg expri thganpuisady psaiy ehfstilyihg absencs Oﬁﬂﬁd%ﬁéﬁ*é ed
di net hylz a diraA0f may be d d
1, 8-diaz fg‘l%gcé é?@éﬂg%%é er‘%dg%? c éleu%Zal ffeét?ve'&'ﬁﬁﬂe k) .4mﬁﬂn%lgten£;ner oom
terrperatempmcaffm@' mwgm@mgu@gmraﬁ’é@@é "&U@@W@f“s QESCW%WWQ a nitrogen
at nosph t hen MeOH (3x), and dried under
vacuum q%glexg%%c?&%%&e 5‘?@2%%@%@9935. n wth the additi.on of 50%

trifl uor[&&c‘;’ét ic a’&@onwnmqn of pesivaFomRAvad ipide BRprmagewirabaompedien Witlper at ur e
for 30 bR absbifichSRk:vIRD HESIRRONIIR PAMsbHtompiithalbe f1ltrate was

concentra using a rotary evaporator. 1 N HCl agueous sol ution (2 rrL) was
added amilytitvsherhiva gharhdteristics: o theicemgowngnibe dasecschedule, MARROUPS nk gum (2.2 g).

114 R (EeEs o RER o RepgBgle GRER I Il i SRl o5 2o

(dd, 1H ahoﬁnﬂhdﬂis, delizerad B shifipientBo &del{cgete ond-pr rare vftee mptoyzs czf S‘EmFIz) 3.92 -

?'m94 6 I(-Dm h % %eu LaTF_Ddlse%Qsl ‘)’x@{ud%@ blﬁ_&oé@%% gxg%a(aghl éi@tase»%neﬁéteﬁ m IH, 2.80

[ 00249] Riiepezs.at i on of
p__ h§/|3 A0 yI[ a] P BRE Bt ty%%f’e??‘yga)\%ﬁi’%v?%aé S Poung °C (133 g
0. 56 nMdejuracieicdtDhtiqrod antiye mgraﬁemﬁﬂrc)m inboua AR e i abeetloOtmeimle I 1. 0 mL)
hord ( awongmogigo B8 b BT R do DAY ALHALs actadlBram BobR 0 O AE0 S
over n:c glrt;aabdﬂﬂem()aagt ° bi‘c@mpfsmidéter WMOmemmmﬁaw\dﬁ%@g@ﬁﬁﬁﬁﬁ%ﬁ? DN:‘:f(zd
| e en urlitle e apny O arrtor
cormound A%E%’?aé%p%?‘g véﬁp"“de% b3 ﬁ#ﬁg"sg‘&% §ren;éd iy (CDCI 3): 8. 32
Edd | H. enfediucit rom 3o 13«%)3;:1 06 qFdi, cssonpg] agtwegnaaeq:@t = 16 ;42) 7. 68
t, IH J=,15 J= J= 4.0 Hz, J=7.6 Hz), 7.
(d. 1H, Spmbmabo ésseé“@éﬁg(’%‘!ﬂ"}ﬁﬁfgd‘g‘gge(&%f& = 4.8 Hz), 3.95 (br s, 1H),
3.81 (br 081761 H) , Fhbative Bigfodicpnmayid)adn@niggred 2353 of FReY Mmdgﬂ gwa s, 3H),

g O(E)Sg /0 g %@V‘Q’ﬁé—gsﬁg@ 6’0’?’?%36 H%é?dm@teregg\@g; %:Ué’ ég{eg/tkt:f% ll;]ndo }tood Mhe

2- 12- ( 2- firdeifediokige Wad dpatyonedf veatyprtdt mﬁmchmtqu%eqerb@ng)reﬁmqnémm@cy11 5- net

hyl-4H b 1 3.1
2 (2. (24%&32‘[“!&?%{’ RisReal ﬁdﬁﬁ% Oneteg*“i%)p‘?tﬁ""isl%%é%g&%%B@‘%?‘Sc&é?? uforin, (D). A
sol ut i onvig$ tdsBaeK Itﬂ@t%c{t@l&%tmnceﬂ&hoﬁsam dos_ag@vmln)ambg va e ko a

m xture of 2-f]uoronicoti

tetraet hiﬂ"@ﬁ%ﬁ% ES?“%H&?TQ? ?C%W‘a ‘ne{{rIS ? %Bg‘p[g’ ?mﬁ%s%g@%t ypalmrtlml‘i%rHE (2.0

nL) at agubjeenipetifiopesagt wgenanmslemidw{e adjTikted w&tlm@cmnaieéheeddlaf@uqtooc for 3

h. The rea t re [ hase was
el Pt et b Qg et e

aci di fi edf® & Urat Cl solution, then
dried ovmmxmat?aﬁmJaf fﬁlelcbmmmmms andithetthe emceritationranges vei Eorth israwvireled conpound

D as light | ow |iqu - 909 iJshout further

pur 11 capieBR et Rt et i Pois 83 oo B RARE BBty

1006251] Pﬁcemsmbmwn of

2-[2-(24242-( 2- Met hoxy- et hoxy) - et hoxyl - et hoxy} - et hoxy) -
pyridin-3-y11-5-nethyl -4H benz[d] [ 1, 31loxazi n-4-one (52). A solution of
conpound D (164,7 nmg, 0.50 nmml) in CH3CN (2.0 nL) was treated with

N, Nt - car bonyl di i m dazole (CDI, 81.1 ng, 0.50 nmol) at 65C under N2 for 1 h.
6- Met hyl anthranilic acid (75.6 ng, 0.503/mpl) was added at 25 C, and the

m xture was heated at 65 C overnight. Additional CDI (81.1 ng, 0.50 ntnol)
was added and the m xture was heated at 65 C for 8 h. The crude m xture was
purified by Cs reverse phase chronmat ography to provide conpound 52 as

colorless gum (120.0 ng, 54% . tmNrg (400 nHz, CDC13) 8 8.29 (dd, 1 ldioao‘lgse 011

5.2 Hz, 3 =2.0 Hz), 8.25 (dd, 1 H, J= 7.6 Hz, J= 2.0 Hz), 7.66 (t, 1
7.8 Hz), 7.50 (d, 1 H J=7.6 Hz), 7.31 (d, 1 H J= 7.6 Hz), 7.01 (dd, lH

P —— ~ NN



o] [ 00252] Conpounds D, E and F are conmercially avail able, or may be
prepared by nmethods known in the art, for exanple, in Meyers, A |. at al.,
Journal of Organic Chemi stry, 1372 (1978). 1002531Preparati on of

2- (4, 4-D nmet hyl- 4, 5-di hydrooxazol - 2-y1) - 3- et hyl - 5- net hoxy-benzoic acid
(G . sec- BykindsA979L, 1.04 non in Hexane/ cycl ohexanepcmesoaaged: dr opwi se
(over 30 mn) to a solution of conmpound F (80.0 g, 343 nmol) and TMEDA (480
nL, 3. 18571 ) lnpﬁ’a&%ac%m?&u%acd&ama de’:lﬁvane&rQh!db aﬁwsas&semeﬁx&sarasd 70-68 Q)

under Ar atnbsphere. After being strried for at_ this terrpeg ure t he

react i oresigess salp.caesanyiraies obpte and rofies farmg W“%‘Vﬁfﬁ selerted thsh H8hper at ur e

- 70- 55 Gls praftRbkitgic RebolREN R sPEAGHE ﬂexeoﬁsapsm({)@ﬁe@@msxaﬁ&m over 1.5 h, the
reaction m xture was poured into ice water . The aqueous_ | ayer was

washed o878} t h . ShusyiieghaconeenEsipnae; ww@@f ORI ziosa ofiihg FPMPSHESNt 1 at ed

HC (ag. )c%e%nbgd gereﬁ“&?r%ﬁ-ﬁgdeméa@ SchiRshid ddrivefiRd tRRAS z{rb peed Mhta@uﬁab$€m| |

anount wat er ve the desired conpound G (55.7 g, 01 nmol ) as an
of f - whi t@agmcp@mamwer PY ehigtedonpysiermiet fosalay lors! adminigralipn 1 feihy |

acet at e/ %@B@é@&\caﬂ& [pésnlan»s 208 pduR8s £0 HRLABHI L ARBIE cRBASERrWer e dried over
Na2SO4 and concentrated in vacuo to afford the desired crude conmpound G
(18. 0 g)aregdiogating prie apmoresystptdnes, of 1m fpvRa i TIVB OrYenting agringfygrolass 1 13 (3H, t, J
= 7.6 Hz), 3, S 3.96 (2H,
). 7.0 4 ﬁa@%séﬂ@é" 1n§l)1dm%;§t§10( gl'ﬁ'ited)m %ung&nﬁalﬁ?ale—m&h@t& tﬁxgé'a'ses zf'_ltf): o

[ M+H] 1ommm@rpzﬁaawe@nmmungi@mm@sm m&?wv%w 4bé°ra%¢rum(aﬂ)vat%so| ution
of ) f und G
(5. 7 g, DB H B Bt B B e e e BT

m xt ure fmsullataataedveﬁtas Q@@@qtm kndyentth th()éﬁp@kdmrf@)aﬁand stirred. After 64 h
the m xt S C precipitate
was filt déjvgnd ?ﬂ%g‘gﬁ o %df&n%%#qgﬁggﬁmggg%%g %‘%m@a@legr?ﬂ\}g the desired -
59 - V\C\n@lﬁ)@ﬁg emv&a@/tm@mmz@mm reonifio tapikaly gRdolly, Fareglmol ) as an
of f-whi t T te and
the combiian bR oaree i st 8 AR T R AN 2

concent r Bguwdion solm‘/&x:m@nd are dormwlateian elmeines duitableforLeach Tute Phagnigisral®ny ol ) as

ot ract ol oS P R by b e b e ver o

dri ed ovepichlapsRitiancndohae by a‘tthﬁjfomwwamernpwenfé@cﬂmﬂe 1h’én€sﬂ@htl$ ng materi al

q 3 = 7By Tt igfaobh, B oyl ey, hyeglpd sl 2,01 21

2.4 Hz). gi&dzd‘{/ﬁh@é{hyk ac@@4ide M oth @6 2BEfPselyenaantioneroifial Beants wh as benzyl

465, mrol §o0ie SRR PR oot OO Rl BT 1) P e

(500 nl) cl&iataeg:ageﬁtsesumx x¢ atinydenadisminaterazg et orcid@ER T pErmt Welkasasdlaissi rred for

2 h, and_ t 40 fr&r‘g aRd4d e mxture
was stir ?1 ﬁte? p%%pﬁ%te 3"0‘,\/2{‘9%&“g %@ ﬂ%&e&’{a}ln’(i t?%ﬁgo b %65 fj G‘ﬁ/a"s t en added to
t he reactsxtmosei Batantemi pv%f:&ramnbm*bg es@lpxedema!ﬁmﬂeSBdlbposabﬂﬁesmﬂw gF &nglas
concentrate vacu si due. The aqueous phase
was extr 8c‘f”glﬂp‘§ Apseials i e O\@{ gsr ace?gﬁgldsé}%tgm% gte%%rrb ned organi ¢ phases
wer e \r/]vas m@dsw th I‘ﬂﬂﬁxgtandaem xﬂncl'rtm c(;faxrmmdda ahlbﬁwufﬂwj&blﬁrh@lmﬂrc@am c phase
was t hen ptrated in. vacug a [ :
chr omat o&"rr ﬁ?r)‘ f‘g& ?ﬁ"l‘poﬁ%cgt aalyte{7 ° Fil%e;% arsl; e= ’;hgéjs a?é’@%%ﬁ&@ﬁ%eéé gglﬁ rlﬁgﬂconpou nd
1(36. 0 gart,bAimtudt )buaesre aotpinlied ;ceuz’smg/\cosoﬂventﬁﬁmm dinfethyByletiesiDMPP), pr ot ect ed
ant hranil i.c ac
et hoxy- B ”(gn%if Qan)}% 5‘!”1%} aﬁm}% W 0,)0 éiﬁszclut on uz Bﬂueous sodium bicarbonate.

[00182] Upon mixing or addition of the compound(s) the resuiting mixture may be a

solution, suspension, emulsion or the iike. The form of the resulting mixture depends upon a
G number of factors, including the intended mode of administration and the solubility of the

compound in the selected carrier or vehicle. The effective concentration is sufficient for
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180C, 1 h Men 210C, 30 min Me CO2MeC) PPA, MeOH, Et ANCO2Me

MboCoHl, 4- di oxene, 100C, hMeONH C?"-Ove KDA, Ml GX2Me THF, -78CMeONH
OAOMe 0 1002561Preparation of 4-Methoxy-6-nethyl-2H pyran-2-one (K).
Pot assi um carbonate (71.2 g, 515 nmmol) and dinethyl sulfate (48.7 nL, 515

mol ) was vegg&%’sﬁ%?a sol ution of conmpound J (50.0 g, p38G;h0@bobeyn dry

acetone (1 he m xture was heated to refl ux for 3 hours and cool ed

Lo T 00M L RTRSALIE Sum TS, 3% S8 UEHE DU oEhld ptthabeand the Tiltrate

was concen resi u was puril gel
chr omat mytmndayydetﬁﬁnned V\D 2008/ 036379PCT/ U820071020427 (et hyl acetate :

hexane = | I ; o ]
di i sopr JBQ}HBJe‘ her nacglméﬁ C%%Bbsgﬁ%lg%f%sdi%d?%g% m\{%%téyfltgltﬁngwﬂgpguder. [l
NVR ( CDGin3 ,am&ﬁ&M-{m)xt dosEgeZm%is §Bhas BYlets Tap@ies 3]s, gywdes, gmm(lqsl—pter'de 3- 1.8

E—ZZTI,at ﬁ O;{?re%teﬁﬁfé{%l%g}%ﬁs%?xgo?{#d UAaI]S4IQl %xll}agr L&g&@%%ﬁ@&[ﬁ% ljro n of D'ngngt %l )

ra:nd di n&tnhyéiorhmbntﬁﬂmgeﬁitabat@ar(tmis & thd_qonaﬁzmdmobl)anmu@aﬂy mebta;bﬂe 180 C for 1
our,

t enper at Fréggﬁ%t%ﬁrﬁ?flf gwa%euf ?&?X ther. gpes altcl?ua{cﬁgg\?ba &%Qr?d(s%g?]&ﬁ(?zvg@%gt o -
hexane =th@€of.aie &Anuiht}d ﬁrml s@nmesteredﬂmmndotag( Biimslozgnulﬁﬂ%icﬁse | Uity el | ow
S SESASEE S A gyt by i bl P2 1 )
;238 [ Mubie0® 2uB]eFkagphindividuallyods is known in the art. Each unit dose contains a
S- Vet hox&et%te@mmeg 81)§a¥1g o?%q%%xgrép?’eﬁtica Xctlvgggrrzlg())olu%d su%hcgient to produce the
desired therapeutic effect, in association with the required pharmaceutical carrier, vehicle or
diluent. Examples of unit dose forms include ampules and syringes and individually
packaged tablets or capsules. Unit dose forms may be administered in fractions or multiples
thereof. A multiple dose form is a piurality of identical unit dosage forms packaged ina
single container to be administered in segregated unit dose form. Examples of multiple dose
forms include vials, bottles of tablets or capsuies or bottles of pints or gallons. Hence, .
multiple dose form is a multiple of unit doses which are not segregated in packaging.
{00184} Sustained-release preparations can also be prepared. Suitable examples of
sustained-release preparations include semipermeable matrices of solid hydrophobic
polymers containing the compound provided herein, which matrices are in the form of shaped
articles, e.g., films, or microcapsule. Examples of sustained-release matrices include
polyesters, hydrogeis (for example, poly(2-hydroxyethyl-methacrylate), or
poly(vinylalcohol)), polylactides, copolymers of L-glutamic acid and ethyl-L-glutamate, non-
degradable ethylene-vinyl acetate, degradable lactic acid-glycolic acid copolymers such as
the LUPRON DEPOT™ (injectable microspheres cofnposed of lactic acid-glycolic acid
copolymer and leuprolide acetate), and poly-D~(+)-3-hydroxybutyric acid, While polymers
such as ethylene-viny! acetate and lactic acid-glycolic acid enable release of molecules for
over 100 days, certain hydrogels release proteins for shorter time periods. When
encapsulated compound remain in the body for a long time, they may denature or aggregate
as a result of exposure to moisture at 37 °C, resulting in a loss of biological activity and
t possible changes in their structure, Rational strategies can be devised for stabilization
depending on the mechanism of action invelved, For example, if the aggregation mechanism

is discovered to be intermolecular S--8 bond formation through thio-disulfide interchange,

-30.
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(M. To a solution of conmpound L (50.0 g, 210 nmol) in 1, 2-di met hoxyet hane
(260 nm.) was added 8% aqueous NaOH (262 nL) at 0 C The m xture was stirred
at roomtenperature for 1 hour, washed with ethyl aceate and acidified to
pH 2 using 3 nmol/L HCl. The precipitate was filtered and washed with water
to give coppeundsdh (40.0 g). The filtrate was extractredruacdtiozezhyl acetate
3 times. The conbi ned organic |ayers were washed with saturated brine and

dried oygbiliadidy dapysadiar &y mbifyingahifonira nekidiva papatizap frofh dcddz sol vent gave

conpound M (5.47, 96% total yield) as a white. powder. 1H NVR (CDC13,
400MHz) SoluBonsggnipaliipg myisturs etewswl%ﬂssaf?m@{!?%a@g%%ﬁ? d%{ﬁ@?mé i&&,@&g,c J =24
Hz), 7. lyﬁle}‘hlatﬁxce}nﬁosﬁioﬂs Hz). EIMS (+) : 224 [M+ [00259] Preparation of
Met hyl 4- et hoxy- 2- (‘net hoxycar bonyl am ng) - 6- et hyl benwate (N). To a
suspensilBH 88k corﬁf@%&?cfoﬂws(oﬁﬁfﬁﬂp‘ﬁfméwnfﬁ‘%?%aci“ﬁﬂ T}‘%ﬁ’&f“d\é\gﬁé“égﬁ% nm) was
added MeQgs¢:401Ruiith 20 101aATEhAde P SoklioR 10 @i enal B6 ppatd. POdrammDl ) . The
m xture was heated at 100C and di phenyl phosphoni ¢ azjde (65.3 nL, 303 mmol)

was dr ofpeHisiiaie. ¢ Rermecerifely acrepabisnn e ampepion s RIORIPYREs stirred at

100 C f QheotnobiBf o8¢ of HEGEM IS cRGloydd i cipRBistiieh W for@kdmlied with sat ur at ed
aqueous NaHCO3 and extracted with ethyl acetate times. T ? combi ned

3
or gani ¢ AhaBpEtiGe EEdesrd Heaniigl prIess: S BRI IMe SIERE-dR Y BV anhydr ous

Na2SO4. qLRGcQATRIRAOOIERRESosk B RbS %@i‘(ﬁg,tnli%gesfdnh t@veecanghdamapor at ed. The
resulting residue was crystallized fromiPr

, T YStL . . éggltve?white solid. The
sol i d werscaliprys Aucherprinesisipnryincludedplatiansatieperiens Bl FRY SoPUFB A %as washed
Wi th Wats%taiﬂéﬂq‘e@é%% 'fk{rﬁﬁ%gox{%[ 5RE 2286 ?iﬁﬁe&ﬁﬁﬁﬁﬁiﬂméﬂﬂ BlitsodNBapSMed Fi l tration

and evaporation o e solvent gave conpound (33.0 8). In addition, the
not her | dejvargisyaams.ding biodesradabls. Weapppatiiiepaiymergfych g5 pollageqpethylene

2008/ 036&7}? E’&%@%%ﬁé&f%%épg@%&lgﬁém BSdlyorRbaterd Bgrxﬁ&aﬁwc@t @d obEisne, dried

over anhydr ous | and evapor at ed. 1e resulting residue was
r ecr ysatMethedsdet prapersiipPeicthese composisioniiplraye tnthoge Salleg intheasts &bl yiel d) as

a white N, 061 . inSdedicht, hkekadkl, S), 3.84
(3H s) ,°‘3§?é§8{a‘€%i‘ii?“§¥',%°é§. by %fﬁ?dﬁpd, ] {)zglz/".zi%ﬁz@b%fngiedf 1 d, J = 2.4 H),
9. 97 (1Hmbsliimemk.NBoyt-H)! §5%RebpMI7S(U260] Prepar ati on of Met hyl

2-et hyl -4a hoxym6- t ]5}%611:?4&. ; aehdit i on of

pot assi m %Lt-bu?h%x#g% %W%Qp4 2 mgﬁ%ilsg%dag%ﬁlf%%ggg;%mpne (63.3 ni,
452 ol prepared Tith [cfETieBOIAt profechis cormpiiupdiagainst repidelipingien BPg &% 2oA% but yI | i t hi um

i n hexane .6 38dipol ) was added to the solution over 25
m nut es.suﬁé%senrmeﬁ%rslerﬁu gisaﬁ% : st%arlrf'ng at -78 C, a solution of conmpound N

(30.5 g,[0809) nol Thei qonippsitichs iy Gnokidy othasactiveleumpoyndsie optpindesied over 15

m nutes at .- : L Xt td L iR delbiabanalidly Metpddvps at - 78
C Mt hyﬁ%mlb(')“éﬁodjg%%!? gmrrs)ffﬁégﬁ 1m5ésvé5£\rlg%£%ti’n %ne p'o,rt%i g’ﬁ] at -78 C. After
10 ni nut desivafvesthéreofian gesatibed A8 reld, mak alsprbsedyprtagaaysip admislierdt® sat ur at ed
aqueous .. JH qﬁwy AR UE B mb b1 VEGH henBrbiAGt €d Wi th

et hyl acte%_%?célém%w |°r$e\?®§c e cog%btlg%g%}%?gani C Payers \/\Q/g{i1 5\/\E/aezslhe,ql W th

sat ur at elle pmimbargmde of vabek iosatingrehs efrroers ok dogasesprindicel GACIHMY evapor ati on

of the Sr%%eyr%]éo hg%}/n%b&%g?.\g%?sgsteggeg %r&asgdmemé%?dis)eas%é i&idﬁ?ﬂg}}ﬁl’é’n@@ | Exanple 6.

Al ternative synthesrs anthranilic acid, net Kl

2- et hy 1- iminstih omyrophil miestimosnyasiintddolisphsasi Ihis)ib b uwsigestood dhat suc .

[ 00261] Preparati.on of 3-FEth t LGHAGI I | ester (13).
The fol |'OW hné‘&?nstgff{%@’eﬁ’%gﬁ&t? %‘l‘ef“g?‘%%g%g‘;%m%e@#’ :o te1 iaﬁd %ﬁ&éﬁ% F. and Col es
P., Synttwesne) pr3@8edik@88). 6- et hyl- 4- net hoxy- 2H pyran-2-one (40.5 g, 263
mmol ) ced ! : ini

di net hyl g’?[sﬁf/l | enedi (t:%?%%g36/@5%%91?ﬁ%rpnﬁgédgﬁ}zeun%%:%f%vgs%g%géfhat‘l'aﬁ? ‘s*id;ri xture
was sti riredmimth brt tivears Bitedi forenphrie.én the §l.S Soryragopi (ESH SREEXNAF fitted with
a water é ' ; bd i ; h8Q/s6ed g 3 hours.
The reac@?}gﬂ%\g\gg&éﬁq’ﬂ%\}\ggqﬁggaﬂr@o S‘al\?\%{%%g}%gagggég% ;h%%tg%g?/ 020427 to cool to
r o8m t enplepacentie phatinhesutichlinicompaliblering pearmesraieally pocepiehle amAdPtivas purified by
silica gﬁif D-PRBL Q0L AR 341 ofhtllf 36 ERE irdfedRin? QersdPydiiincenabe, i n
hexanes. The appropriate fractions were coll'ect ed and concentrated by
rotary eweajgoirdiizedstarcd apd glagnesiympsWrieE- P (44.16 g, 67% as a clear oil.
11-INMR CDC1 3: 7.30 (d, IH, J = 3Hz), 6.95 (s, IH, J = 3Hz), 3.90 (s, 3H),
3.88 (s, 3H), 3.85 (s, 3H), 2.64 (q, 2+#0J=8.0 Hz), 1.21 (t, 3H, J =
8.0.Hz). ESM5 mz: 221 [M- OCH3]t, 275 [M + 1002621Preparati on of

3- Et hyl - 5- net hoxy- 2- met hoxycar bonyl benzoic acid (Q . An aqueous sol ution of
NaCH (17.46 g in 218.0 nL H20, 436.6 mmvl) was added dropwi se to a sol ution
of conmpound P (44.06 g, 174.7 mmol) in 1, 2-di met hoxyethane (218.0 nl)_.al.0Qs 012
C. The reaction m xture was stirred at roomtenperature for 1 hour. The
aqueous phase was then washed wi th dichl oronethane (100 nlL) and acidified



[ 00263] Preparati on of 2-Ethyl-4-nmethoxy-6-net hoxycar bonyl am no- benzoic acid
nmet hyl ester (0). To a suspension of conpound Q (40.15 g, 168.5 mml) in

1, 4-di oxane (360 nL) was added MeOH (34 ni, 840 mmol) and triethyl am ne (47
m., 340 mmol ) under N2. The cl ear solution was heated at 100 C and

di phenyl p%‘ﬁ%%&‘&maz' de (54.48 nlL, 252.8 mmvol ) was adgad@dfe@ewhse into the
reaction m xture was further stl rred at 10000 for 1 hour. The reaction

m xture ¥ gt hen g Hgf‘eﬂwng}a&@d aﬂ%%ﬁ;taws%&h{awaqcal s&h;smoma@dabdag@ ed with

sat ur at ueous so I car bonat’e solution nL). The aqueous | ayer

was ext ferotseontsiping agethydund peavided hgrginy Femampled @ja@ltwngéwam(fgaﬁdw t he

conbi ned, \Qfdglg%é\e e@YrE{Fm lﬁlﬁﬁrﬁgﬁe ﬁ'%a‘é"‘atr&aw sfrr?uq’at Jon It%@td?z%@@r?nt rated by
8 g unmm

rotary evaporati r omat ogr aph u5| ng gradient of 10-15%

et hyl aoeicatoaleiermine rkanesteristics\sichend sh%&lp%@ngw@tab éw o ffg'mums%s o3E tsse| | ow oi | .

IH NVR 3, 1 6.48 (d,
(S%Jg Jertq0 %%%%xseﬁ D @éagﬁ gz P(r&x's*)pies?&iéct{cg 2alEh Mar,cé lﬁ%&)( . S S_

7 o Hz) NYL, NG 1@95 p3H7933ﬁ ?n eelz ateE@dSteﬁﬂazcelq%tf@dpqwmailtw!z@@mee[MOMe] +.

- 63 - /

2424(9)- HTpeide ﬁ%g%ﬁ%g&%%@%gg%l %nﬁ% B ® f drear pRIAAERE Sinf

pyri di n-rﬁ}lgtﬂr}aaﬁd/mhnyi:dlﬁj' mdnmq;ﬂ)ﬂ@@m%[ diring mepefreerhandlge (132).  2)

(bonne 10 264] Pr epar ati on of
5- Et hyl P 8?"’%‘“?15“’ 7550 P g‘ Sg%lf)f-g‘g-;alat{"ﬁgxy 4H benz[d] [1,3]oxazin-4-one
(S). To [8019ak pensAnirydmfus ahanmammmnp@ zaéud@sagel@rrss fg’ thegave@tnml) in

anhydrous_acetonitrile I mhdazal.e (15.7 g,
96. 6 m’rDCIa?g %ﬁ%?r?dhlgmﬁlanéyurmeusv?/as ??t%gg:%g‘?ﬂ“% "rl‘ﬁq?dyen%reb%at ure un rr N2 for 2
hours. Gowhomiitty R:r(diiﬁm?gPha&ﬁacﬁuumbdo)nmsor&Médqsamfdﬂnﬁbatﬁvmmﬂee was stirred

at room,t re overnight.. 1:

(3- di met'# sore e ‘°|5\/fﬁ“"ﬁ%‘?%‘ﬁjﬂég‘?tb""&lpf’%?sc?e"”ﬁ‘a‘éfr‘” SR g6g. 161, 0
ol )  wasefedle dnliydrduakl spmantiairmnmttmihnn(ﬂﬁumandfmeislmldfh’eium&t ure was stirred
at roomtenperature for on@ s(cjg i e)p@?%dpltate formed during stirring, was
£i It er ed"BPFASURAE RAKARINEROE ST HORESE Tile, then dried under high vacuum

t o af f orjdoxeeppounan &k@ﬁiﬂau%h@ﬁa@stml Wm;xoettxpmmmd be preparadlandistomed suple filtrate
was conc

d fi.ed. di ent
e COMCEILE B A% BYS) MRy LR S50 BLOR REEAR o2 o7 adier
conpounchatkagld sthggnat8aile !tmwa Ito yreedntxpodirt VR ODEG!tRst 4P Can\eAhci8ieB7 (t, | H,

J=1.5 Hz J= Hz 37 J= 3.0 Hz),
6.94 (d,! 2‘%‘“?&"‘%’%‘)‘5 Eé‘&’é‘glei %f)s“‘é@e paﬁf‘a%“g]‘kg“‘éfl—}“gﬁ’ (’g lég“ 1,30 (t,

3H, . 1= pérhetiddl)y seﬁ%waj;ﬁast]a@ﬁnxﬂdc{s&/bdd%dmer@@& GIaHMHﬁat}ar p#@@@@@?ip’r epar ati on
of 2-[24(S)-3-D net hyl am no-pyrrolidin-1-y1)-pyridin-3-yll-

5- et hyl -FAfet hoxy- 4H benz[d] [ 1, 31loxazi n-4-one (132). A solution of conpound
S (13.9 g, 46.4 nmmol) in anhydrous 1|, 4-dioxane (232 nL) was treated with
(S)-(-)-3-(di met h4.tdr ripred Dosgwg Forms di ne (7.50 nl, 60.3 nmol) at 100 00
under N2 for 10 m nutes. The sol ution was concentr j ar}sg t he residue was
purified0di2hg a Bradrhaymacplsshdssaze BEILAHCIEST ?9@%8@8?? Nt he1080. 5006 et hyl

acet at e/ e aei%fi*grﬁasmecaﬁi&él%ﬁs‘a% ARl s B&k%mympééﬂ&ommae@qﬁmmed and
concentr at rotary evaporation, dissolved in acetoni trlaipgo\gvg er (1:1,50
I .

m), anoporrmeqsseldmpmmlp k@wgﬁbarvéftmﬁ%ﬁwwshﬁ@u RejSnieie ogted; SPRgf oy powder

(12.81 % MR ] x&é’s&& debshhayde 1.5 Hz),

8. 00 ( dgcoatg% @%ﬂs@ll&g%aﬁzﬂ{ﬂ s@@%ﬂaﬁn ca‘ﬂ:@tﬁes’vﬁiﬁ eé%a le3@n ng;(eds ayH 5o

Hz), 6. 7oxided inppn @fﬁewse‘mr—&r)effegfewm(fgm ‘3115‘ thegmebmﬁitfn °|f rigEedenss ) - 3. 48

(M 30 ko il Rk indBe (5, 1H, 226 (5, 6H), 212 (4. 11 J= 6.0 Ho),
1.84 (m t,3HJ_70Hz;13C|ngg 400 NHz) 165.5 , - 64

- WD 20@8&%36379@%829@‘7@9‘2@&2‘73 fprypuigtions g1 sqlid @c’iom’fﬁmﬁas 151. 0,

150. 6, %%gsu:ﬁes c;gagke% ﬂu;%b?e NEJMIQ c@psullz@lﬂﬁhesw thd likb&n4onthib afly ofdke 4, 49. 1,
44.5, 30 : |.ated for C2.2H26N403 C

66%99; Hollgvieg mﬁredmtszvr comaams ofe Sif@éﬁg@[‘ﬂ%a b@%a%a HNE“&& difjptegRing | o 8:

Synt hesi g.0f 5 %‘néé’aﬁ( §)g1;§ad@l I ®lebishiak tﬁﬂdiﬂéﬂoﬁlh adenyy 1) -
pyri di n-3-y11-5-et hyl- 7- t net hoxy- 4 enzid][1, 3] oxazin-4-one HCl (132a).

-41 -

ROOOCHORE . OLL



132132a [ 00266] Preparati on of 2-Am no-6-et hyl - 4- met hoxy-benzoic acid (R).
Compound 0 (21.9 g, 82.0 nmol) in H20, THF, and MeOH (3:1:1, 255 nlL) was
treated with lithium hydroxide (9.80 g, 410 mmol) at 100 C for 2 hours
under Ny. The reaction m xture was partially concentrated and the remnai ning
aqueous phygewmsswashed with di chl oronethane (50 ni)ecrhiezeEguenus phase
was acidified to pH 4-5 with 3 N HCL and then extracted with ethyl acetate

(3 x 400j00194j TheEgmipis Besindrginbiuge a@kwsm&ewrmswhﬁehgmmm sat ur at ed
NaCl sol ut| on and dried over a %dr us Na2SM. F|I g%fo n and concentration

by r ot ar§UEHaibIaRi 6 ATPHAS e 80 A% Sﬁff@%sﬁn%iwg URECHE of f-white
powder . ﬁaHuN\@c(s%l%a #80mMriZdicied sfears®, (Wop oﬁidm &dste&x@aci&)l)thﬁnt@l (d | H,
J= 2.0 Hz), 3.79 (s, ff-?,293(, é @&3”& 34, J= 7.5 Hz).
ESMS |, n/ %c ludey or grampla.fagtose; susrase, [Sfaf@q?mhf‘o‘@ GHBREGAT dicpigmighosphate
E(SS)et h¥_1C§hc§a¥2:t7sghdﬁﬁﬂéooupa’rE hti mhln;"‘cdy&,)ocloi&xmtmhe?wduéurﬁe leamt[ed]a{uig a%&mgaé :) n- 4- Io)ne

S ny, nmo an i m dazo nmo
ver e addeeiugs Cfe@%ela’s%wﬁb‘éhéqddﬁn aﬁmgegmv}stwiwu&aﬂ? rﬁg’f,“ %ﬁ{? PPERE9 y, 1.20
mol ) Instﬁki?@a%orﬁ{é 1&51‘1@1%&5 é% M&Zﬁ*@th Thride Xt absnpenstirred at 0 C
for 1 hour. - 2008/0 379PCT/ US200 /020427 ound R (195 ny,
1. 00 mmln)’i“%@f&w £y ¥fikle appsor et erificdoreivalpbls FRien CHATHRR i xture
was st i rhedoBbndvderf u%Blugl@ F M@@e@ﬂg @ded @OhRABRIraE. US@edté?f ngl hour.
Nmet hyl i m dazol e (47.5 . and TsCl §114 mpl ) were
added at 2850% inchde pHSTasE: *%cmsa mﬁﬁ@%ﬁﬁ%ﬂﬁ#&lﬁ%ﬂ% g 3gepts E&Béﬁacﬁhaénf or 1 hour.

The reacjjqon Hbrﬁﬁe‘r‘ﬁﬁsp\‘@%ng@ﬂ&\%gs 'F"é@rxhﬁﬁ‘geﬂ@tirﬁ:[udéﬁﬂuﬁxﬂiv%&te&ﬁad&dt h Et OAc.
The organic f/a er was washed th saturated R W@ , water (5 tines)
1CA R

and bri n@omvw@tsw@aﬁf@tﬁm@éw%rg blqﬁéﬁwofcfﬁméaméwh HERREARES304 and

concent r ghegh b NudAE Ut AR 1k icheppaRal BEl RethARicHte. IWlfingapeht as a white

powder . 1002681Prepar ation of

2424( S) - BEDREPRYInS I YRY-RApesieArsie satbitay mpoglqalegigthylensglyeol monolaurate

5-ethyl - .-an% 3,1392%%3:{% Qﬁﬁ?éxﬂ&r[ EmahOXRahEY iflclORSartyladRl, fatt Owikes Ghellaé,on Of

conmpound g ) and triéthyl am ne (4 nL, 301 mml) in

anhydrougmmomafd‘li%i!% a@@n@ %’G}iqfrﬂce {pephihalnsss. GHOERftags inciude

(9-(-)-8 3R ef1diseLpdlyet 54086 afc00m

t enper at %ﬁ&gﬁg%ﬂum @ﬁ%drrgéé%&%% mext uicepcgv\yaesﬂyggfgir%d fora8 hours. The

oI ut i oncﬂbbs%@q@@mbﬁlalﬁéd and diluted with water (200 nL) and Et0Ac (50
The Itin a?ﬁla%ingﬂa Qé’s?rleé Ipgbobipoktd cBulWibk Br@ﬂie&“ir?é ed sodi um

b| car bon nd then extracte eéthyl acetate (3 x 300 m_) The organic

| ayers mmepo@wnmhn@motamzt ﬁa@rxwwq envivaraent ofihe plamachn dogsiaEWicoMer anhydr ous

Na2SO1 1 ol ) ‘éﬁgn% th %&%{E&\{@Ln ﬁkerﬁtc%ﬁlgltﬁhﬂ&aﬁf%s ;Eh%a%{tydah@aadmt was

purlfled colum chromat ography (Chromatrex N Fuji Sislysia

Cheni cal argoelepsesithy active pempound Htheiwestre. e SEURSTINY Max &l bt @ﬂﬁél%aﬁes to

yield CO{H%%%%&&?W&\?% Al or Zt:ﬁe@sueémﬁrcﬁﬁht} ow anor phous sol i d.

1002691Preparation o

2-124( S) 108198 net hyYhenihsslopage poit foginds 4 aapyule jidap pontain,p yddition to material

5-et hyl - 4 40R&tiokIGhsabd ddormd @nd sol ution of

conpound 1@%£%9§%pe,"ﬁﬂ§i@%£ﬁlﬁéuc?§@%ﬁ&& ?%tzn &gg ersa% ) rrLﬂg1 was added

hydr ogencetdinyirias ¢ther mapenialdivdvcirmecdify, thWE@ZSlFﬁ_ oy g dﬁﬁ%ﬂe}‘mézt oanbi ent

t enper at ghdad frongmd whi ch was

fil tered%ﬁp,ﬁua%ﬁ%%%ﬁg{a#hgli&h lﬁgje{aﬁg?& egbrlled&mrél ed |Cn vacuo,  at anbi ent

t enper at edreinisgragiay & ceRPPOY nﬂar&%@as fusnepsingy)syms, walprasnainkls) qbéwngcgpmdrr m p.

173-180 j N DVRG LG Q\Q& 1. 21

(3H, t, hﬁ;@ ‘ng—évupm§914 4, gléd(%inld'}{qgﬁ% acth ecomyﬁmﬁ(,lH :sa t 5 H 4 3=

4.9 Hz), a@nt?@d(csfmm preseguatives gyl ynd caloalagswifﬂa('m 1, m, 3 36- 3 49 (3H, m,

g 6? 329@06&}11 m ff‘hg’ac%zc ﬁ’x’aféir:a]@):an a@soa% rhiked \Lxﬂg&her‘lxctwd% rﬁajerﬁl@wﬂ“@)doB Hg)l ( éHSZ

(1H' dd, ngHmaaIBthe sﬂesaemwn POVt n{ﬁiﬂﬂﬁ*Sé’)at S‘aﬁameﬁd legised actio Sebols N 12, 35%

Cal cd foﬁnt%"ﬁ@%@l&rs,kﬂd:b@@os Chd 816 Uagrddicht 91 YomPbuhd 0A8% Exanpl e 9.

Synthesis of salts of 2424(S)-3-Di nethylam no-pyrrolidin- - 66 - WO

2008/ 036379PCT/ US2007/ 020427

1-y1l)-pyridin-3-yll-5-ethyl-7-nethoxy- 4H- benz[d][l 3] oxazi n- 4- one.

1002701Addi ti onal salts of

2-[24(S)-3-Dirnet hyl am no- pyrrolidin-| -yl)-pyrl di n-3-y1)-

5- et hyl - 7- met hoxy- 4H benz[ di p, 3) oxazi n-4-one (conpound 132) were prepared

according to the follow ng nethods. 1002711Preparati on of

2-[2-((S)-3-Di net hyl am no-pyrrolidin-1-y1)-pyridin-3-yll- RO0C09SBE 011

5- et hyl - 7- net hoxy- 4H benz[ d] [ 1, 31oxazi n-4-one HO H20. To a solution of

conmpound 132 (120 ng, 0 304 rrrml) in diet hyI et her (2 0 m_) was added

N NN N ~ NN N




8.32 (1H, dd, J = 4.3, 1.8 Hz), 10.72 (1H, s). Anal. C 58.45% H 6.56% N
12.35% Calcd for C22H26N403 HC1 H20, C 58.86% H 6.51% N 12.48%

[ 002721Pr eparati on of

2.124(S) - 3-Di net hyl am no-pyrrolidin-1-yl)-pyridin-3-yl1-

5-ethyl-7- t?{%@%&sw benz[dl[ 1, 3loxazi n-4-one 2HCl g(lyggsmdl;gz@z?sol ution of
conpound 1 ng, 0.304 mmol) in 1,4-dioxane (2.0 nL) was added
hydrogen

t enper at¥i &%&QH}(%{: %%H%n&hgm?bﬂ%f%,g&ts ‘%Dﬂri fe?%r%?'tl n%gll éon tr\%\t/g)glg’:‘l | tered,
washed wnﬂqado%ﬁ&%lbye‘temt thhmbtldt ingrkdient maychsandeded.oom terrper ature to give

et hoxy- NEI, [ o P AT ARt Bl bbb ot iadt Ml o1 ou

sol i d. MihtBE-dégediting @péntR Golo@itageuts, FlaBinglvpOitd andl*\&etmme(ats)m@r& 400

ey ) 2. 7SR bpaust el donfe, EhigedBporh sbfhen 1y Ui ety

3. 67- 3. 7@sifitetateriy the Be8rdl G BlGlip@iAtesmyes. Sumcqatwitabir)ts ar§c@Rpresied, tablels 1= 7. 4,

73T groftth il feyer of Brdimblbbuically htepiddie sfbyarles By Bpbi: Flfn oudary 95, I

H 6. 53% taet brelcbéipre@at cabletowhiGRIRIVR2 Be¢4@Bate i a p@ier, or@tiﬁﬂsuﬁﬁ% H6.41% N

11. 13% Pr.epar ati on
2024 S) - SRR A R SRR POIET A SORPYFESS Sy g than one
5- et hyl ci}mmesmoxyycm-ﬁtmemglt}nh] {:lfanﬂdcxauta:aiiy\ao@epwbdae sxb!;thxwaemwbuuimt e nonohydr at e.

To a solution eth ther (3.0
1) Cne. e AR R e AR e s s SO kere T M ot byl et her
(1.0 n) sv@etetehmg mgentsﬁﬂe used trmm@fatetimjetﬁfsﬁger cc&ted,rmuiﬂglefzochpr%em t he
;,? S:,Jl)glmn QF gi[brt}? PlaYo(Slngltag éweew?enmg agents are gspgctiaqgf usgftui n tﬂe ;gt%txgzg cIer d in vacuo
2-[2-((S@he3;a®etmtemahamzmgemyrrol idinl-yl)-pyridin-3-yl]-5-ethyl-7-nethoxy-4
el g S S RS 2k TRRGY Sh s BBl 503 L
&) 1. 21 (shithtiohs ander fusgerisibhs redorf3fieuthd Fodm( ltjonl'elffeﬁbsceﬂ gdhuis &ﬁ e(ffbH,escBﬁt( 2. 3% (6H,
S 2.79 J = 3 ) 3.07-3.15 (2H, ,
3.48 (20" aaaéﬂorlifegwéﬁ*H%H?or:rzﬁ)%ferw%g ggarys éﬂrmrﬁ ?D%?ogi)‘-nﬁl.“%%(rl H ), 3.91
(3H S) exfamplk, élﬂxﬁs al Sjups. GESBﬁls(ohkhredd;chE(;:ﬂwﬁar ot vateki) 0il. 7. 01 (1H, ((:i, J= §d4
2.4 Hz), 8.05, (1 .J= 7. 1. Hz 8..32 (I H, ,
N2 . & Coggll) @ i e ssensty hiroaSetis entigtn FRRTRESNSAY, Cal cod f o

C221- 126N488ableX@aESOREH hA2iQirs Gcihde STHnisHSGrupOAe codcéntABRaqid0274} Pr epar at i on

f 2124(S)-3-D net hyl am no- | id -.3-
o ety PR OL TP s SR OGP AR BT 50
sol uti onm@fpha@mpauﬂdx WiZh 6rile3Q1uﬂigs d@pe3fd it BB of Bmali gibbuiés thbbgiou( 2. 0 nl)
was added tri acetl C % ?215 ., 289 Ia¥ at room tenperature.
After stPPHeRY “F 35pHica >h‘?é>° RSB iR BT InfRaLons ieferioP A8 %ashed wi t h

gl Zeézyls @;M‘%remz?ﬂ@z@ragads mptasemtuaets smmst&ﬂmrmmaeeﬁe%xgdagﬁpﬁabig . .
me am no rro - me oxy

Cecos ) pening auAs ot Breatad oy Rhesacled RYEpSHE sobalacss B it e 00X

M 117- l&&@es&eﬁﬁ@&xde@ﬁa bé ecOndtifutedVBRH)liquilord ddVE: fobvRakid®: didedds,MHz) : 5 1. 21

(3H, t, J= 7. , 2.02-2: 1H, 2.28-2.3 | H, \ 79 (6H, s),

3. 08- 3. 19VEBRE™ md) W@lwgsrfﬁ%ﬁévacg@%f_%?ccg?@%ﬂr&??tgfﬁ%%ﬂ% w%fe(w?mi ny,

g ?6 g Zéral(dl&d toﬂS): rccané‘aiﬂ:m(ﬁhto aF)quidbor @ofdebifortidincidde ofghhic eﬂncﬁ ah&é ; g(z)) ( 1? 33
(IH dd, sosm)ﬂ cﬁc@bonf wiqz%ol@mw% @wmég agemﬁaffe(ﬂs igeﬂﬁéébc aiz?vs d%f% N 10. 91%
Cal cd fOtronﬁRZHZGl\ 1403 CF3CO2H, C 56,69% H 5.35% N 11.02%

100275 atio

3o 5 (LSRR L OReiPis ingluds ghvesriniorbitgh AlYAohp A syyyg._ Examples of

5+t hyl ﬁ«:mtahmasyno&ﬂd%gtyeﬂm thtinl] Bjdpraigaraben) Benzoit.abd, tsodilihueaneetat e. To a -

sol ution  of 0. er, (2.0 nL) was
added ¢ r 1aE SRREES o iee ey By ieet BRYehtins & MPsahi Sner at ur o

Af t er stéorphgags cﬁzbrExlzmlpmslbferbMﬁf}ﬁ@saghms iglusogdialinyeacit,i tagemed, benpained with
diethyl ether, and dried in vacua at roomtenperature to give

242-((S)-3-Di met hyl am no- pyrrolidin-1-y@ pyridin-3-yll-5-ethyl-7-nethoxy-4H
benz[d] [ 1, 3] oxazin-4-one. 1.5 trifluroacetate (131 ng) as a colorless
solid. M 124-125 C. [4325 -235 (e 0.58, MeOH). 1HNWR (DMSO d6, 400 MHz): 5
1.21 (3H, t, J=7.3 Hz), 2.03-2.12 (1H, in), 2.30-2.36 (IH in), 2.78 (3H,
d, 1=4.3 Hz), 2.81 (3H, d,J= 4.3 Hz), 3.08-3.18 (2H, m, 3.47 (1H dd

1=8.6, 5.5 Hz), 3.69 (1H, dd, J = 12.2, 7.3 Hz), 3.77 (1H, dd, J= 117800088 01
Hz) , 391(3H s), 391395(1H m, 689(1H dd J—74 43Hz) 700-

VAN NNy ] ANy = sl 88 NN =] NN AN — N




WO 2008( 036379PCT/ US2007/ 020427 Exanpl e 10. Synthesis of a quaternary am ne
bearing HNE inhibitor. Ml DCM 25C AcO- [ 00278] Preparati on of
(1-[3-(5-Ethyl-7-met hoxy- 4- oxo- 4H benz[ d] [ 1, 3] oxazi n- 2-
y1)-pyridin-2-yl]-pyrrolidin-3-yl}-trinmethyl-amoni um acetate (232). To a
sol ution agpesapesnd 132 (30 ng, 0.076 mol) in di chlrararseehvaleez?( 380 M)
was added nethyl iodide (14.2 41,, 0.228 mmol) and the resulting m xture
was st i rane eurfictadtyiobdhns pbigﬂsgemgtew erfian ndnbaents . Sufpeading bgenisonelwias
concentrated, and t%hl due stEapuri ied usi n? rep ElgélvlechlszC The
fracti orfSYEH! Prey é%ff’?c B TEABBna SREPET § MRS T el d
conpoundaeiesé aﬁeaw&sérgsw&&%ngagcm iyelldeautiossietps, gljrheNNExc( mzm 400 MHz) 5:
8.30 (dd, II-1, J=4 Hz), 8,11W dd, 1H.J}: 1.6 'i%? 6.@5 dtb .. H J= 2.
Hz), 6. gvepaqingpgents uchps sircharin) Wongepnts inphudg propylegle'eheol Hogosteagatg, " (|
3.52 (mso%n nﬁné’cﬁc&(s’sdie@bﬁanc %yé‘o@nﬁ)ﬁmla&kﬁ: andpdifoxiethylbddlaur@ cBigr.(in, 1H), 1.
(s, 3H),_1.29 . § 409,1.({%1%(ang)le 11
Synt hesi Qreggic éﬂ?&de C“m T”G‘d%f ??‘%p U85 gheagpon dioxide include sodium

ot L7 o SOBaR bnd sdaly B fik: Zolrify @h“y*“‘[d*a@@“tm"@rﬁzd S Y )
stirred solution o an Q ani ne nmo
at - 78C Veler salygisd Dza"’l‘?l%d%ﬁrtaw Fl"f“l’FFUg‘F’(’ﬁ }?ER'E“B%% ]“%i Eltﬁréltftgétl on was
then stidigded %méﬁnﬁ‘s&!&tfﬂﬁts%ds]r&ae@c bR cORpdBdibhiciBi3dueal ) was added
to the m xture at 78 C and the reaction stirred for another 30 m nutes.
To this ReFSPEESHsSIEE was added dr opwi se 2,2, 6-trimethyl-1, 3-dioxi n-4-one

(25.3 nligodP] MOy, ARfld hi8ed BAELHOMINGS oPbdseNEEh iR foh bidmiOsropnaicher 30
mnutes at -78 C QIcIopropanecarbonyI chl ori de (8 76 ni, 95.7 mml) was

added dresphinse, eeetetiecisorsiglmsndernis ehprnpulates A gelai SRR t¥har m t o anbi ent

tenper at ébﬁtﬁm%'ah@tﬁ%f’e‘bﬁrhﬂgl a?x?:!@ﬁcaﬁdu%bn thERET, hRAGI 1088 MaSS. Paghethsi n an i ce
bat h and unti|l _pH 6 was obtai ned. The reagtion was

ext r act e#33-344; 6#%9:%9; @zdrﬁe‘}w(%SxFQramutd dogger Sutrsihe S8 8PS/ 1952007/ 020427
100 ). c%&?!e?{n %&» @X@é@cd’f’e&% K QRIcA Qfkn 2WBSHRA Qiaitlly bfd ne (3 x 50 ni),

dried wt odiu ate tered and concentrated using rotary

evapor at Pl'@nmcsu'@a}i)kac@fﬁme bﬁlqld capife 8- CHRLFTOY WERREly MTBIRYE 1€ was achi eved

usi ng Sléd ﬂl‘gﬁL chromat ography and a gradi ent of 2.5-5% Et OAct hexanes

fol | owed 37606 £t 0AC/ di chl oronmet hane. Fractions containing the product

wer e poolﬂéaﬂ-’énd c dviicmativeh, diduid of sl sRlidnrs) ferpubibipns PHPRESREBP&Y n conpound S
as a cle 1eild, lo‘é}s tibdyeerRe§0 (s, 2H),
2.02 (m ﬁﬁﬁ?\%*g c%%}fﬁgr Bz th%g)c@nre %%gwmﬁqg%@gf%be% %)( ﬁ% 2120 211 [ M
+ Flit 2@©pftmmglmk GSIEIS(’? e mapyﬁe@@aébvéﬁw) ?@@ﬁeowh é%faFfétainBﬁ“%Psu ating

6- Cycl Op{h@@s@:fuﬂoﬂyqq rs%@’ns%n@){ﬂ%heor(s@t ceibRBHNshSl]s, (Rhs? Liseful

formuiations include, but are not limited to, those containing a compound provided herein, a

92

dialkylated mono- or poly-alkylene glycol, including, but not limited to, 1,2~
dimethoxymethane, diglyme, triglyme, tetraglyme, polysthylene glycol-350-dimethyl ether,
polyethylene glycol-530-dimethyl ether, polyethylene glycol-750-dimethyl ether wherein
350, 550 and 750 refer to the approximaté average molecular weight of the polyethylene
glycol, and one or more antioxidanis, such as bﬁtyiated hydroxytoluene (BHT), butylated
hydroxyanisole (BHA), propyl gallate, vitamin E, hydroquinone, hydroxycoumarins,
ethanolamine, lecithin, cephalin, ascorbic acid, malic acid, sorbitol, phosphoric acid,
thiodipropionic acid and its esters, and dithiocarbamates.

[00204) Other formulations include, but are not limited to, aqueous alcoholic solutions
including a pharmaceutically acceptabie acetal. Alcohols used in these formulations are any
pharmaceutically acceptable water-miscible solvents having one’or more hydroxyl groups,

including, but not limited to, propylene glycol and ethanol. Acetals include, but are not
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g, 29.5 mol) was dissolved in toluene (35 nL) and refluxed for 45 m nutes.
As the reaction mxture cooled to anbient tenperature, the title conpound
precipitated out, vvas filtered off, and dried under high vacuumto yield
corrpound T(3.21 g. 71% as a yellow solid. 11-1-NVR CDC13 5.: 6.07 (s,

5.14 &Razﬁil&% .88 (m 1H,), 0.90 (m 4H). ESMS pd#is2d@@2ds + HY, 175
[M b 0 01) 0 0 025% TFA/ TFAA >L}Lo2) "BuLi, hexane 3)0

[ 00281) gt ' @d{}&‘ep (8o dadir R eVl aeRfde etk The

foll ow ﬁgﬁﬁ&g tE‘adsi((g Qgikﬁggwg}%ge %ﬁg&sc ggées u| nal B. L;g)?e 'i'eet}tv)ahedr on, 51,
pp. 12858¢2R868 (1995). To an oven dried 5 liter flask was added sodi um
hydri de di sp ' LR, 2edds IMBEET

nit rogenlﬁg%hsﬁ The%éﬁdrl dﬂnvslglgq% gg’%ﬂptlﬁesﬁexanegﬁimamé e(ﬂLs . The hydri de
was t herbysthspefidet mﬂhedqurémtahgdifymﬁ@uﬁmn diFsatytiop 2D 2y !%Fﬂ@mphe m xt ure

cool ed t i | 1 iy ¥ acet oacetate
(160 g, @?ljg’lgfr%oﬁgievﬁlgyg]ﬁ%g ﬁg?g@héﬁﬁﬁeﬁag&glﬁ)ﬂw@%gw%@ eE&Jrés at 0 Cwth
a const aswch hd ghangfaiinytae ogrses gdsellulise eectathphthalel®t i on was conpl ete the
reaction was allowed to stir at 0 C under nitrogen for an additional 30

rinutes. To this gld UlfefiieAfAnfafinlbiohf Um (2 M in cycl ohexane, 556
m., 1.11 nmol) via ad anne ropw se over 3 hours. After the

addi ti On[ﬂﬂ@(%lconmP@ﬁeﬂtefahﬁn{zﬁﬁféub@ mmtmeawazealbym;edoﬂ eitsdrir at 0 C for
an additional 30 mnutes. -71 ?08/ 036379P 2007/.020427

Et hy| pr opoeianeaust g snitpmugqularly OOT“WBP‘)S Xng &isp 8‘33%? el IRGRPIFYHt unnel
and addegl §,0,4r&36 thRRnidn@VibinsOMBEr &b-1RuidQbhSionsAk sisbérSioRNkdlld foRe reaction was
allowed to warmup to roomtenperature while stirri n ove m %E The
react i onsuiable SicelutieprumenTandn Hgnid Pror 1 FPUPHET BATH Cl (1.15
liters, %iﬂ:&x@k 4O & &axﬁﬁl@%a@eras‘amet h@c&bsé/\@@c&dfd@@th&{&%aa@umafan addi ti on

funnel over hours. The reaction pH was, ¢checked to ensure neutralization.

| f needeéi‘-’su'i?ﬁbﬁhae phagqacryticylsemprstions 19?369’6&*%@34 PRSP ERINEARAPSN t o pH
7. AU TS, RQLE ARG R EncBOREY @w&ngwamqy@@@gmepmfmg agdey avay

fromthe aqueous | ayer and the organi c solvent was reduceg - 75% usi ng
rotary estapbzeas paubi WW%@E%@%OW%)?E@ ARARISSRENY 3 CPSHAPR €150 P‘H)?Fet%%et ate (3 x

200 ni) %Gg%g{n% nque @&ews&ﬁ&e&wg&wcm@mﬁ ofp M@giodioretees with ethyl

acetate nbined with the or gani c

f.rom aqu
extracti mlﬁaswwsstwgiem%se BRI, SRES ﬂiﬁéé ﬁ%‘&?‘aﬁf FH"@E@%?%E%@“?@& g aifi‘?l oride (3
X 250 nL)qndhdi8ck QYEE. §ﬂ£ﬂ&d£ %oﬁ%zﬁ%@@ﬁérﬁh% didpbrsdceih @dolicdiRgerconcent r at ed

by rotary eva oration. resi due was then subjec tTng to hi h vacuum

di sti || atasis, fMgolnmethﬂﬁlgthaeﬁetﬁ{pwwlfa?téﬁqr)riﬁf&tﬁiaéwl ézaynrtle Igz8l d 131 g of
crude co cizell 121BephibBiakBndis, miskd) . 5.59 (s,
M3 ZHQ?MRQC%% Eiaﬁc%&nﬁéd plaitl 78 gg‘i S bt cg: afebn | 1ru14f‘;(t, e
8.0 Hz). P@SWYWEZPOE@WU[ “4‘-: HQ&XPUta‘i'E}@ P‘l\WﬂmﬂfierﬁufthTm’r‘“n)’%‘jﬁ"?@2] Preparation of
6- Et hyl - Acsﬂa)%{e%m}!&@@u@oeﬁ%}@thﬁmmhﬂé&Isﬂ&oaef ca@o’é?{até vdp\é)yn{efs fI uor oacet i ¢

acid (TF I'n trifiuoroacetic anhydride (TFAA aced ina?2
liter robyidomdicreiymarasieh astydegels atesicrs effciyée a’Efjdf‘?fh?“&fhc&@)‘d’rﬁ"H Cr ude
conpound st gasey bl A @diﬁhxhkéar}zamﬂga ﬁ&d@%@ﬁbc@%@ﬂnyi a%ézdedthatczs t he
stirred mxture oveér )é hours. The reaction was allowed to warmup to room
t enper at sureoupgasrhyiaglouter mhénemmqrrbmes@g uﬁqlﬁrﬁhxj\@% ROBRBPEG by rotary

evapor at tQ defritMidcBrateOl uene. The
resi due \%\t/ggen%%b)qur|c?ﬂ_ﬁﬁnﬁglélh9k?§gtﬁﬁ%%§%ggo rgéﬁﬁé el uI?tly:l ng with a

gr adi ent CWIW%@WWW%@&CM%@‘M g?’@ﬁ?%?%ﬁﬁ“ﬁ&ﬁéa Hsingpropri at e -
fraction 0 ﬁ)ﬁ&%} Gk 2yl RYaRoriAdlideR to yield
corrpounol5 wfé@a% bl %ngﬁ@rmg\g yel gd\r?veggcﬁ?.g&s Ve oS sﬁ’St 11.08 (bs, |H),
6.00 (s, cmmyde ethslgne(@d piqﬂyfenez @Qm(:tpol}?ihﬂﬁﬂeWepéﬂelaﬁzsw fuBbsT (¢ 3H, J= 8.0
Hz) . ESN@JIE}ﬁér%hydl'ﬂi]one['MtﬁyiérQ LE’&%IP@J}}%UM éfylene/viny! acetate/wny

6- Et hyl - 4- net boxypyr an- 2- one (| The followng is based o %rocedure
di scl osedicphp! pardhyrasrded exhyieppfvlérioarethapwdaoa?iyryaruwﬁaf lna?lu%gﬂaoy 59! 35, pp.
790- 793 k928 pouf® AR GhrYugh e KRer o yfh%ﬂ;c mhbana\@s& rplea6 ede dhraringven dried
2000 nL three- neck flask and dissq ve c!; acet one (1500 rril1 hIl'o this
Sol Ut | onSHis THECRFRETI38E SSEIFFPEAPHGRERENES IR SYoh RGP RAFIRRR s highly
dinethylsulfate (51 ml, 540 mmoles). The flask was equi pped with a water
condenser and nechanical stirrer. The mi4fture was heated to - 72 - refl ux
for 3.5 hours. Analysis by LCM5 showed reaction to be conplete. Therefore
the reaction was cooled to roomtenperature and the solids renoved by
filtration. The solvent of the filtrate was renoved by rotary evaporation.
The yellow oily residue |left behind was purified by silica gel

chromat ography eluting with a gradient of 10%to 50% ethyl acetate in
hexanes The appr opr| ate fractl ons were col | ect ed and concentrat ed by

P — B ~ A NnA N1 a1
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[ 00284] Preparation of 4-D nmethyl am no-6-etbyl-2-pyrone (X). Conpound V (4.9
g, 35 mmol) was dissolved in dichloronethane (50 nL) and triethyl am ne was
added (12.2 nL, 87.5 nmol). To the resulting solution, tosyl chloride (6.7
g, 35 mmol) was added and the reaction stirred at 0 C under nitrogen. After
| hour, digsthylagi;ne (2.0 Min tetrahydrofuran, 19. %ﬁxﬁknmﬁﬁﬂﬁnnnnl) was
added and thé reaction was stirred an additional 2 hours at 0 C The

reaction, r?ﬁgﬁ{roﬁ tﬂ@%ﬁe Y%S&ﬁﬁle WeleBr 8541 Al AGHERUS. SASHMAA BidGRE bonat e

sol uti on, r| ne en concenfrated using rotary evaporation. The
resi due rwa@qﬁlthelsmvje@ by silica gel chr omat ogr aphy eluting with a gradi ent

of 0 L0910l pdlh dLiGRIRS SRE AR colBalie R RBSInEARAINT N the desired

pr oduct Were col I 'ec concentrat e by rotary evaporatl onto yield
conpoundudui@edsgnd ﬁmﬁﬁmyscelad%)dnamstmtlbnag tﬂij!e!ltlbmﬁmsmmn&ral 2dainfRIA@DC] 3 51:

Sh 9= e e e sl b st pleye i iy L0
pyrroli chondemsamﬂyﬂmﬂscomhneﬂ&nﬁh a smeszmpme@mn@mwmtmimmas Th
Pd/ C. -- OJ(Hrie';L slujs‘%eng%?s/ re.?dy orl\lln H&lo )Estt%;g d%&gﬁgﬁi}fﬁl{l 9?{3@)} fOQ%\??rFmbined

(R - 4- (1 enz rro i'ne IOXI

(S) - Tol veittea xﬂc-}mid Jﬁsjrpnorta@mM-sbehzemmerhelsgﬂumr@Wl be sither agyasusrepar ed as
descri bed in J. Med. Chem 1992, 35, 4205. (S)-Tol uene-4-sulfonic acid

1- benzy! B84 di n3-y1 ester (400 ng, 1.208 nmol, 1 eq) and

1, 1- di oxj68248j oror thm:mmerém&awgqus& gd@blematiers &Cé!d? plvs@b@gicak@iinw in
dioxane nd heat t .14 for 20. hour s cool ed
and t he g; gél ?%%8’?&%%‘? ﬁ(éutionf con%a;mlgﬁxéc}(%ﬁ&%én%@%qg%%gé gge}[ﬁlﬁhg resi due
was purlsfubleds fiticose, Boig&thgme@)Moammlmmtme yksmoigndamgmachtbmofof 0- 50% et hyl

t at t t he titl [ il.
ccot o AEIRLSS BB S S TR (P Bogetgtc] ov 01T
|2||:|)|) fi %u?olﬁl'el(ams ﬁéjﬁaqueﬁuﬁ%&leﬁ&n@mm&l@l,ageﬁalsSibetﬁmdﬁge(nm bRy, 2. ?0 1. 9f7 (m

. aration o
(R) - 4- W*Bf‘?m% %a’fl‘k’%ﬁﬂi?“B%ﬁ‘fSB?PS}“igﬁ&‘? ?‘Sﬂer%’i’%%ﬁ"%f% e(f%%%%g%g%‘ﬁﬁd Y (88 ny,

. 2989 m@buesﬂcrlﬁg]?r dh@iﬁt:ﬁ@g@?mk seibthen pﬁﬁ?&e@ﬂcwi MC}ptﬁidSQbBtah@& was ?d?(]a-g (300
41 I mes | nd t.he L.adi S ,
5%2 mol )[%m a?ige xa’?ﬁ?a"éf@@‘&?%ﬁ‘f ‘CE'@ 1?&%%0‘%‘}“3@%5889%%{]% ’g %‘Ja?sed f or rrg
m PUt es. Injtheorg ﬁo@h%ﬂexﬁa& Iﬁ)b&tio&{j &fi'ﬂﬁmatfﬁmdedtﬂbh H!Eéktrmgnaﬂakeaiec( Eﬁ@rglz ) The
sol vent was.renmpved in vacuo,a a 0 0
obt ai n t]IV‘i\‘,g3 ot Oé‘aqL@B'fﬁp‘??fﬁ‘?&rﬂé’&ﬁdfﬁéPT B‘é/vutgﬁ '(léls\%i ta%%f‘%gyn Q%ton (400 MHz)
D20 8 3. 8B, sekfhi oildrl peahubdit. ardbnitiobiallkts m&xa&ir—u&taﬁ@o( fungisi2t , 2. 45

t, 1 + 1002871Pre 1
5- e hy 1. neoRmgHeng it U g0 REGHBAOT 1100 ERITs BTl gose continers
yl I pyri dwmsmym}se ;3hdﬁerrs bawsoﬂsmbmﬂa[ig}agrﬂzymmhaz tiierdbwime), nifathy! and

r5rg,et gyiﬂi’%‘ |P)h}’ rﬁx ﬁff{ﬁ%ﬁfg s?%.lg Hl?mg'gt ﬂ% Xzaﬂcom?zr%% {oglii aridStJe Zo'nz'?zmd' one (50.0
chloride. Isotonic agents include sodium chioride and dextrose. Buffers include phosphate
and citrate. Antioxidants include sodium bisulfate. Local anesthetics include procaine
hydrochloride. Suspending and dispersing agents include sodium carboxymethylceltuose,
hydroxypropyl methyleellulose and poiyvinylpyrrolidone. Emulsifying agents include
Polysorbate 80 (TWEEN® 80). A sequestering or chelating agent of metal ions include
EDTA. Pharmaceutical carriers also include ethyl alcohol, polyethylene glycol and
propylene glycol for water miscible vehicles and sodium hydroxide, hydrochloric acid, citric
acid or lactic acid for pH adjustment.
[00211]) The concentration of the pharmaceutically active compound is adjusted so that

an injection provides an effective amount to produce the desired pharmacological effect. The
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WD 2008/ 036379PCT/ | TS2007/ 020427 di oxane (850 iiL) was added conpound Z
(52.9 ng, 0.22 mmol) and diisopropylethyl amne (120 ul." 0.85 mmol) at
roomtenperature under N2 overni ght. The solution was concentrated, and the
resulting residue was purified on a Bi otage 40M am ne colum using a

gr adi ent O{VO%QGS/EM et hyl acetate/ hexanes to obtain thatidbéeomepound. The
fractions containing the title conpound were conbi ned and concentrated by
?P?edvac?%%&ggef&é%gg kﬁz}%' %é, @véa 1t ?ggﬂlt?o% o@tﬁé%la 1&Wox0dnlime(l%grs:f{?6% 1In§3%‘)]y| e|7d)0
Hz), 6.9%egdd, 2H, J = 2.5 Hz), 6.83 (m IH) 3.93 (s, 3H), 3.83 (m 114),
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the age of the individual treated. It is to be further understood that for any particular subject,

specific dosage regimens should be adjusted over time according to the individual need and
the professional judgment of the person administering or supervising the administration of the
formulations, and that the concentration ranges set forth herein are exemplary only and are
not intended to limit the scope or practice of the claimed formulations.

[006215] The compound may be suspended in micronized or other suitable form or may
be derivatized to produce a more soluble active product or to produce a prodrug. The form of
the resulting mixture depends upon a number of factors, including the intended mode of
administration and the solubility of the compound in the selected carrier or vehicle. The
effective concentration is sufficient for ameliorating the symptoms of the condition and may

be empirically determined. -

4.1.3 Lyvophilized powders

[60216] Of interest herein are also Iyophilized powders, which can be reconstituted for
i administration as solutions, emulsions and other mixtures. They may also be reconstituted

and formulated as solids or gels.
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[60217] The sterile, lyophilized powder is prepared by dissolving a compound

provided herein, or a pharmaceutically acceptabie derivative thereof, in a suitable solvent.
The solvent may contain an excipient which improves the stability or other pharmacological
component of the powder or reconstituted solution, prepared from the powder. Excipients
that may be used include, but are not limited to, dextrose, sorbital, fructose, corn syrup,
xylitol, glycerin, glucose, sucrose or other suitable agent. The solvent may also contain a
buffer, such as citrate, sodium or potassium phosphate or other such buffer known to those of
skill in the art at, in one embodiment, about neutral pH. Subsequent sterile filiration of the
solution followed by lyophilization under standard conditions known to those of skill in the
art provides the desired formulation. Generally, the resulting solution will be apportioned
into vials for Iyophilization. Each vial will contain a single dosage (including but not limited
10 10-1000 mg or 100-500 mg) or multipte dosages of the compound. The lyophilized
powder can be stored under appropriate conditions, such as at about 4 °C to room
temperature.
06218} Reconstitution of this lyophilized powder with water for injection provides a
formulation for use in parenteral administration. For reconstitution, about 1-30 mg, about 5-
35 mg, or about 9-30 mg of lyophilized powder, is added per mL of sterile water or other
suitable carrier. The precise amount depends upon the selected compound. Such amount can

be empirically determined.

4.1.4 Topical administration

[60219] Topical mixtures are prepared as described for the local and systemic
administration. The resulting mixture may be a solution, suspension, emulsion or the like and
are formulated as creams, gels, ointments, emulsions, solutions, elixirs, iotions, suspensions,
tinctures, pastes, foams, aerosols, irrigations, sprays, suppositories, bandages, dermal patches
or any other formulations suitable for topical administration.
100220} The compounds or pharmaceutically acceptable derivatives thereof may be
formulated as asrosols for topical application, such as by inhalation (see, e.g., U.S. Patent
Nos. 4,044,126, 4,414,209, and 4,364,923, which describe aerosols for delivery of a steroid
useful for ireatment of inflammatory diseases, particularly asthma). These formulations for
administration to the respiratory tract can be in the form of an aerosol or solution for a

e nebulizer, or as a microfine powder for insuffiaticn, alone or in combination with an inert
carrier such as lactose. In such a case, the particles of the formulation will have diameters of

fess than 50 microns or less than 10 microns.
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[06221] The compounds may be formulated for local or topical application, such as for
topical application to the skin and mucous membranes, such as in the eye, in the form of gels,
creams, and lotions and for application to the eye or for intracisternal or intraspinal
application. Topical administration is contemplated for transdermal delivery and also for
administration to the eyes or mucosa, or for inhalation therapies. Nasal solutions of the
active compound alone or in combination with other pharmaceutically acceptable excipients
can also be administered.

[60222] These solutions, particularly those intended for ophthalmic use, may be
formulated as 0.01% - 10% isotonic solutions, pH about 5-7, with appropriate salts.

4.1.5 Compositions for other routes of administration

[60223] Other routes of administration, such as topical application, transdermal
natches, and rectal administration are also contemplated herein.

[00224) For example, pharmaceutical dosage forms for rectal administration are rectal
suppositories, capsules and tablets for systemic effect. Rectal suppositories are used herein
mean solid bodies for insertion into the rectum which melt or soften at body temperature
releasing one or more pharmacologically or therapeutically active ingredients,
Pharmaceutically acceptable substances utilized in rectal suppositories are bases or vehicies
and agents to raise the melting point, Examples of bases include cocoa butter (theobroma
oil}, glycerin gelatin, carbowax (polyoxyethylene glycol) and appropriate mixtures of mono ,
di and triglycerides of fatty acids. Combinations of the various bases may be used, Agents
to raise the melting point of suppositories include spermaceti and wax. Rectal suppositories
may be prepared either by the compressed method or by molding. An exemplary weight of a
rectal suppository is about 2 to 3 grams.

[G0225] Tablets and capsules for recta! adminisiration are manufactured using the same
pharmaceutically acceptable substance and by the same methods as for formulations for oral

administration.

4.1.6 Sustained Release Compositions

[00226] Active ingredients provided herein can be administered by controlled release
means or by delivery devices that are well known to those of ordinary skill in the art.
Examples include, but are not limited to, those described in U.S, Patent Nos.: 3,845,770,
3,916,899, 3,536,809; 3,598,123; and 4,008,719, 5,674,533, 5,059,595, 5,591,767, 5,120,548,
5,073,543, 5,639,476, 5,354,556, 5,639,480, 5,733,566, 5,739,108, 5,891,474, 5,922,356,

.49 .

ROCDO99BE8. 011



Structure El ectrospray mass spectronetry characterization data HNE | C50
(nM 11 0 293.0 [M+ H 295.0 (Ni + Hr, 315.0 (M Na] D12 259.1 [Ni + Hr
261.0 (Ni + H 281.0 [N1+ Nar C 13 351.1 [N + Hr 353.1 [M+ H 373.1 [N
+ Na]' 389.0 [M+ Kit C '
WO 2008/036379 PCT/US2007/020427
5,972,891, 5,980,945, 5,993,853, 6,045,830, 6,087,324, 6,113,943, 6,197,350, 6,248,363,
6,264,970, 6,267,981, 6,376,461,6,419,961, 6,589,548, 6,613,358, 6,699,500 and 6,740,634,
each of which is incorporated herein by reference. Such dosage forms can be used to provide
slow or controlled-release of one or more active ingredients using, for example,
hydropropylmethyl cellulose, other polymer matrices, gels, permeable membranes, osmotic
systems, multilayer coatings, microparticles, liposomes, microspheres, or a combination
thereof to provide the desired release profile in varying proportions, Suitabie controlled-
release formulations known to those of ordinary skill in the art, including those described
herein, can be readily selected for use with the active ingredients provided herein.
[00227) All controlled-release pharmaceutical products have a common goal of
improving drug therapy over that achieved by their non-controlled counterparts. In one
embodiment, the use of an optimally designed controlled-release preparation in medical
treatment is characterized by a minimum of drug substance being employed to cure or control
the condition in a minimum amount of time. In certain embodiments, advantages of-
controlled-release formulations include extended activity of the drug, reduced dosage
frequency, and increased patient compliance. In addition, controlled-release formulations can
be used to affect the time of onset of action or other characteristics, such as blood levels of
the drug, and can thus affect the occurrence of side (e.g., adverse) effects.
[00228] Most controlled-release formulations are designed to initially release an
amount of drug (active ingredient) that promptly produces the desired therapeutic effect, and
gradually and continually release of other amounts of drug to maintain this level of
therapeutic or prophylactic effect over an extended period of time. In order to maintain this
constant ievel of drug in the body, the drug must be released from the dosage form at & rate
that will replace the amount of drug being metabolized and excreted from the body.
Controlled-release of an active ingredient can be stimulated by various conditions including,
but not limited to, pH, temperature, enzymes, water, or other physiological conditions or.
compounds, |
[00229] In certain embodiments, the agent may be administered using intravenous
infusion, an implantable osmotic pump, a transdermal patch, liposomes, or other modes of
administration. In one embodiment, a pump may be used (see, Sefton, CRC Crit. Ref.
Biomed. Eng. 14:201 (1987); Buchwald et al., 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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therapeutic target, i.e., thus requiring only a fraction of the systemic dose (see, e.g., Goodson,
Medical Applications of Controlled Release, vol. 2, pp. 115-138 (1984).

[00230] In some embodiments, a controlled release device is introduced into a subject
in proximity of the site of inappropriate immune activation or a tumor. Other controlled
release systems are discussed in the review by Langer {Science 249:1527-1533 (1990). The
active ingredient can be dispersed in 2 solid inner matrix, e.g., polymethylmethacrylate,
polybutylmethacrylate, plasticized or unplasticized polyvinyichloride, plasticized nylon,
plasticized polyethyleneterephthalate, natural rubber, polyisoprene, polyisobutylene,
polybutadiene, polyethylene, ethylene-vinylacetate copolymers, silicone rubbers,
polydimethylsiloxanes, silicone carbonate copolymers, hydrophilic polymers such as
hydrogels of esters of acrylic and methacryiic acid, coliagen, cross-linked polyvinylalcohol
and cross-linked partially hydrolyzed polyvinyl acetate, that is surrounded by an outer
polymeric membrane, e.g., polyethylene, polypropylene, ethylene/propylene copolymaers,
ethylene/ethy! acrylate copolymers, ethylene/vinylacetate copolymers, silicone rubbers,
polydimethy! siloxanes, neoprene rubber, chlorinated potyethylene, polyvinyichloride,
vinylchloride copolymers with viny! acetate, vinylidene chloride, ethylene and propylene,
ionomer polyethylene terephthalate, butyl rubber epichlorohydrin rubbers, ethylene/vinyl
alcoho! copolymer, ethylene/vinyl acetate/vinyl alcohol terpolymer, and
ethylene/vinyloxyethanol copolymer, that is insoluble in body fluids, The active ingredient
then diffuses through the outer polymeric membrane in a release rate controlling step. The
percentage of active ingredient contained in such parenteral compositions is highly dependent

on the specific nature thereof, as well as the needs of the subject.

4.1.7 Targeted Formulations

[006231) The compounds provided herein, or pharmaceutically acceptable derivatives
thereof, may also be formulated to be targeted o a particular tissue, receptor, or other area of
the body of the subject to be treated. Many such targeting methods are well known to those
of skill in the art. All such targeting methods are contemplated herein for use in the instant
compositions. For non-limiting examples of targeting methods, see, e.g., U.S. Patent Nos,
6,316,652, 6,274,552, 6,271,359, 6,253,872, 6,139,865, 6,131,570, 6,120,751, 6,071,495,
6,060,082, 6,048,736, 6,039,975, 6,004,534, 5,985,307, 5,972,366, 5,900,252, 5,840,674,

i +5,759,542 and 5,709,874,
[00232] In one embodiment, liposomal suspensions, including tissue-targeted

liposomes, such as tumor-targeted liposomes, may also be suitable as pharmaceuticaliy
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acceptable carriers. These may be prepared according to methods kno% to those skilled in
the art. For example, liposome formulations may be prepared as described in U.S. Patent No.
4,522,811, Briefly, liposomes such as multilamellar vesicles (MLV's) may be formed by
drying down egg phosphatidy! choline and brain phosphatidy] serine (7:3 molar ratio) on the
inside of a flask. A solution of a compound provided herein in phosphate buffered saline
lackin_g divalent cations (PBS) is addéd and the flask shaken until the lipid film is dispersed.
The resulting vesicles are washed to remove unencapsulated compound, pelleted by

centrifugation, and then resuspended in PBS,

Articles of Manufacture

100233} The compounds or pharmaceutically acceptable derivatives can be packaged
as articles of manufacture containing packaging material, a compound or pharmaceutically
acceptable derivative thereof provided herein, which is used for treatment, prevention or
amelioration of one or more symptoms associated with serine hydrolase, including, but not
limited to, neutrophil elastase activity, and a label that indicates that the compound or
pharmaceutically acceptable derivative thereof is used for treatment, prevention or
amelioration of one or more symptoms of serine hydrolase-mediated diseases, including, but
not limited to, neutrophil elastase-mediated diseases.

{00234)] The articles of manufacture provided herein contain packaging materials.
Packaging materials for use in packaging pharmaceutical products are well known to those of
skill in the art. See, e.g., U.S. Patent Nos. 5,323,907, 5,052,558 and 5,033,252, Examples of
pharmaceutical packaging materials include, but are not limited to, blister packs, bottles,
tubes, inhalers, pumps, bags, vials, containers, syringes, botties, and any packaging material
suitable for a selected formulation and intended mode of administration and treatment. A
wide array of formulations of the compounds and compositions provided herein are

contemplated.

Evaluation of the Activity of the Compounds

[00235] Standard physiological, pharmacological and biochemical procedures are
available for testing the compounds to identify those that possess a desired biological activity.
Serine hydrolase, including, but not limited to, neutrophil elastase activity of the compounds
provided hergin can be readily detected using the assays described herein, 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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[00236] For acute respiratory distress syndrome or adult respiratory distress syndrome,
the method according to human neutrophil elastase (HNE) model (AARD, 141:227-677
(1990)); the endotoxin induced acute lung injury model in minipigs (AARD, 142:732-788
(1990)); or the method according to human polymorphonuclear elastase-induced lung
hemorrage model in hamsters (European Patent Publication No. 0769498) may be used; in
ischemia/reperfusion, the method according to the canine model of reperfusion injury (J.
Clin. Invest., 81: 624-629 (1988)) may be used.

Methods of use of the compounds and compositions

[00237) Methods of use of the compounds and compositions are also provided. The
methods involve both in vitro and in vivo uses of the compounds and compositions.

100238} In certain embodiments, provided herein are methods for inhibiting an action
of a serine hydroiase, including but not limited to neutrophil elastase, by administering
compounds and compositions provided herein. In one embodiment, the methods involve
contacting the serine hydrolase, including but not limited to neutrophil elastase with a
compound provided herein.

[60239] In other embodiments, provided herein are methods for treatment, prevention,
or amelioration of one or more symptoms of diseases or conditions including, but not limited
to conditions associated with acute respiratory distress syndrome, adult respiratory distress
syndrome {ARDS), cystic fibrosis, pulmonary emphysema, chronic obstructive pulmonary
disease (COPD) and ischaemic-reperfusion injury, The compounds may also be useful in the
modulation of endogenous and/or exogenous biclogical irritants which cause and/or
propagate atherosclerosis, diabetes, myocardial infarction; hepatic disorders including but not
limited to cirrhosis, systemic lupus erythematous, inflammatory disease of lymphoid origin,
inciuding but not limited to T lymphocytes, B lymphocytes, thymocytes; autoimmune
diseases, bone marrow; inflammation of the joint (especially rheumatoid arthritis,
osteoarthritis and gout); inflammation of the gastrointestinal tract (especially inflammatory
bowel disease, ulcerative colitis, pancreatitis and gastritis); 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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diseases of the central and peripheral nervous systems (such as multiple sclerosis); age
related iliness such as dementia, inflammatory diseases of cardiovascular origins;
granulomatous diseases; renal diseases including but not limited to nephritis and polyarteritis;
cancer; pulmonary hypertension, ingested poisons, skin contacts, stings, bites; asthma;
rhinitis; HIV disease progression; for minimising the effects of organ rejection in organ
transplantation including but not limited to human organs; and replacement therapy of
proteinase inhibitors by administering compounds and compositions provided herein.
[00240] In other embodiments, provided herein are methods for treatment, prevention,
or amelioration of one or more symptoms of diseases or conditions seiected 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 by administering compounds

and compositions provided herein.

Combination Therapy

100241] The compounds provided herein may be administered as the sole activé
ingredient or in combination with other active 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 particuiar are known in the art. Exemplary inhibitors of serine hydrolases are disclosed in
U.8. Pat. No. 6,001,814; U.S. Pat. No. 6,001,813; U.S. Pat, Ne. 6,150,334; U.S. Pat. No.
6,001,811 and U.S. App. Pub. No. 20030203851,

[60242] It will be appreciated that every suitable combination of the compounds
provided herein with one or more of the aforementioned compounds and eptionally one or

more further pharmacologically active substances is contemplated herein.

.54 .

ROCODOBOBE, OLL



305.0 [M+ Fir 307.0 IM +1-11* 329.0 [M+ Nar C 28 381.1 [M+ H 383.1
(124 + H 403.0 [M+ Nar 405.0 [M+ Nall 29 OP " 439.1 [M+ Fir 461.1 [M+
Nal + 477.0 [M+ icri B - 78 - WD 2008/ 036379PCT/ US2007/ 020427 Conpound
Structure El ectrospray mass spectronmetry characterization data HNE | C50

WO 2008/036379 PCT/US2007/020427

[00243) It is understood that the foregoing detailed description and accompanying
examples are merely illustrative, and are not to be taken as limitations upon the scope of the
subject matter. Various changes and modifications to the disclosed embodiments will be
apparent to those skilled in the art. Such changes and modifications, inciuding without
limitation those relating to the chemica! structures, substituents, derivatives, intermediates,
syntheses, formulations and/or methods of use provided herein, may be made without
departing from the spirit and scope thereof. U.S. patents and publications referenced herein

are incorporated by reference.

5, EXAMPLES

[00244} The compounds provided herein are prepared by the synthetic procedures
known in the art and described herein. Synthetic procedures for exemplary compounds are
described in Examples 1-3. Table | provides further examples prepared using similar
procedures and routine modifications thereof. The electrospray mass spectrometry
characierization data for several compounds is provided in Table 1,

[00245] All reagents and solvents were obtained from commercial sources, e.g., the
_Aldrich Chemical Company (Milwaukee, WT), uniess otherwise indicated. Wang resin and
HOBt were obtained from Novabiochem. CDI and 6-methyl-anthranilic acid were obtained
from Alfa Aesar. 2-Fluoronicotinic acid was obtained from Matrix Scientific. Compounds
were characterized using 1H NMR spectroscopy and/or electrospray ionization mass
spectrometry: Proton nuclear magnetic resonance { 'H NMR) spectra were recorded on a
Bruker 400 MHz NMR spectrometer in deuterated chloroform {CDCls) or water (D20) 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%
trifiuoroacetic 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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Plasma is separated immediately by centrifugation at 4°C and then stored at -70°C until it is

analyzed.

Example 1. Preparation of 2-(2-Imidazol-1-yl-pyridin-3.yl}-5-methyl-4H-
benz[d]{1,3]oxazin-4-one (A) '

bt 1. GBI, GH4CN d‘
HO i S

o 2 6mathy anthranilic actd
FOON 1. Col

A

[00246] A solution of 2-fluoro-nicotinic acid (2.4 g, 17 mmol) and N.N'-
carbonyldiimidazole (CDI, 2.76 g, 17.0 mmol) in anhydrous acetonitrile (12 mL) was stirred
for 30 minutes at ambient temperature and then heated at 65 °C for 1 hour. 2-Amino-6-
methyl-benzoic acid (2.57 g, 17 mmo}) was added to the reaction mixture and then stirred at
65 °C for | hour. Additional CDI (2.76 g, 17 mmol) was added to the stirred reaction
mixture, and the heat was increased to 100 °C for 1 hour. The reaction mixture was
concentrated using & rotary evaporator. The crude material was loaded onto a silica gel
column. The impurities were removed using a 0-60% EtOAc/hexanes gradient, and
compound 2 was eluted from the column with 100% EtOAc with 5% triethylamine as a
modifier. Rotary evaporation afforded compound A as 2 yellow powder (2.28 g, 44% yield).
'H.NMR § (CDCls): 8.70 (dd, 1H, /= 4.8 Hz, /= 2.0 Hz), 8.40 (dd, 1H, /= 8.0 Hz, J=1.6
Hz), 7.94 (s, 1H), 7.67 (¢, 1H, /= 15.6 Hz, /=8 Hz), 7.51 (dd, 1H, J=7.6 Hz, /= 4.8 Hz),
7.33 - 7.38 (m, 3H), 7.16 (s, 1H), 2.83 (5, 3H). ESMS: 305.1 [M + HJY, 327.1 [M +Na]".

Example 2. Preparation of 2-[2-(3-Dimethylamino-pyrrolidin-1-yl-pyridin-3-
yI}-5-methyl-4H-benz|d}[1,3]oxazin-4-one (46)

HOBt, DIC
Y N B e S
or * MO T somowr &Y
PN FTON
Wang resin B

1N NH
/N_'O . 3. TFA, DCM ,Urj 1. CDi, CHLCN d“%

2. DBU, pyridine 4.1 N HC N “C{
oH _O“
g /

NH,
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[066247] Preparation of 2-Fiuoronicotinic acid esterified Wang resin (B): To 2
suspension of Wang resin (1.2 mmol/g, 15 g, 18 mmol) in dichloromethane (DCM, 150 mL}
was added a solution of 2-fluoro-nicotinic acid (3.3 g, 23.4 mmol) and 1-hydroxy4H-
benztriazole (HOB, 3.58 g, 23.4 mmol,) in DCM (30 mL) and N,N'-dimethylformamide
(DMF, 15 mL) followed by 4-dimethylaminopyridine (DMAP, 286 mg, 2.34 mmo}) and
N,N'.diisopropylcarbodiimide (DIC, 3.65 g, 23.4 mmol) at room temperature. The mixture
was agitated at room temperature for 12 hours. The resin was washed with DCM then
MeOH, and dried under vacuum to yield resin B (17.54 g, 100%). .
[00248) Preparation of 2-(3-Dimethylamino-pyrrolidin-1-yi)-nicotinic acid (C): To
a suspension of resin B (1.2 mmol/g, 5.0 g, 8.0 mmol) in pyridine (12 mL) was added
dimethyl-pyrrolidin-3-yl-amine (1.37 mL, 12 mmol) and 1,8-diazabicyclo(5.4.0)undec-7-ene
(DBU, 2.2 mL, 14.4 mmol) at room temperature. The mixture was agitated at 100 °C for 12
hours under a nitrogen atmosphere. The resin was washed with DCM then MeOH (3x), and
dried under vacuum. Compound C was cleaved off the resin with the addition of 50%
trifluoroacetic acid in DCM, The mixture was agitated at room temperature for 30 minutes.
The resin was washed with DCM (3x), and the filtrate was concentrated using a rotary
evaporator. 1 N HC! aqueous solution (2 mL) was added and then lyophilized to yield
compound C as a light pink gum (2.2 g). The compound was taken onto the next step
without further purification. '"H-NMR & (CDCl3): 10.85 (s, 1H), 8.26 (dd, 1H, J=4.8 Hz, /=
IéP&L?Bémi1Hﬂﬁ=12HnJ=Zﬂ}hL631@iiH”h=16HaJ=4£}kL332-
3.94 (m, 1H), 3.70 — 3.80 (m, 2H), 3.52 ~ 3.54 {m, TH), 3.43 {m, 1H), 2.80 (m, 6H), 2.20 (m,
1H), 2.17 (m, 1H). ESMS: 236.0 [M + HJ".

{00249] Preparation of 2-{2-(3-Dimethylamine-pyrrolidin-1-yi)-pyridin.3-yi}-5-
methyl-4H-benz{d][1,3]oxazin-4-one (46). A solution of compound C (133 mg, 0.56 mmol)
and CDI (91 mg, 0.56 mmo}) in anhydrous acetonitrile (1.0 mL) was stirred for 1 hour at
ambient temperature. 2-Amino-6-methyl-benzoic acid (41 mg, 0.27 mmol) was added, and
the mixture was stirred at 60 °C overight. The reaction solution was diluted with water (2
mL) and DMF (2 mL), filtered, then purified by C g reverse phase chromatography to afford
compound 46 as an off-white powder (11 mg, 35% yield). 'H;NMR & (CDCl3): 8.32(dd, 1H,
J=¢8HaJ=23PﬁL8ﬂ9@dJ}LJ#&OHLJ=Eﬁfﬁ%7ﬁﬂa,HLJ=I&6H@J=
0.8 Hz), 7.52 (t, 1H, J=4.0 Hz, J= 7.6 Hz), 7.33 (4, 1H, /= 7.2 Hz), 6.82 (dd, 1H, J=8 Hz,
J=4.8 Hz), 3.95 (br s, 1H]}, 3.81 (br s, 1H), 3.57 - 3.64 (m, 2H), 3.48 - 3.53 (m, 2H), 2.83 (5,
3H), 2.64 (br s, 6H), 2.30 (or s, 1H). ESMS: 351.1 [M+H]".
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Example 3. Preparation of 2-[2-(2-{2-[2-(2-Methoxy-ethoxy)-ethoxy]-
ethoxy}-ethoxy)-pyridin-3-yl}-5-methyl-dH-benz[d][1,3]oxazin-4-one (52).

o]

Y g BUOK " O)Jj\ﬁj
o JFI; THE Lot
o)

1.CDI, CHscN Clj(i
2.
M RED
NH,

52

100250] Preparation of 2-(2-{2-[2-(2-Methoxy-ethoxy)-ethoxy]-ethoxy}-ethoxy)-
nicotinic acid (D). A solution of 'BuOK in THF (20% wt, 561.0 ul, 1.0 mmol) was added to
a mixture of 2-fluoronicotinic acid (70.6 mg, 0.50 mmol) and tetraethyleneglycol
monomethy! ether (105.5 pL, 0.50 mmol} in THF (2.0 mL) at ambient temperature under No.
The mixture was heated at 100 °C for 3 h. The reaction mixture was diluted with EtOAc. The
organic phase was acidified with 1 N HCI solution, washed with saturated NaCl solution,
then dried over Na,SOs,. Filtration and concentration in vacuo provided compound D as light
vellow liquid (148.1 mg, 90%) for next step without further purification. ESMS: 330.0 [M +
HI¥, 352.0 [M+Na]", 368.0 [M+K]".

[60251] Preparation of 2-[2-(2-{2-[2-(2-Methoxy-ethoxy)-ethoxy]-ethoxy}-ethoxy)-
pyridin-3-ylj-5-methyl-4H-benz|d}{1,3]oxazin-4-one (52). A solution of compound D
(164.7 mg, 0.50 mmol) in CH3CN (2.0 mL) was treated with N,N'-carbonyldiimidazole (CD],
81.1 mg, 0.50 mmol) at 65 °C under Nj for 1 h. 6-Methylanthranilic acid (75.6 mg, 0.50
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 § h. The crude
mixture was purified by Cys reverse phase chromatography to provide compound 52 as
colorless gum (120.0 mg, 54%). 'H-NMR (400 mHz, CDCl;) 8 8.29 (dd, 1 H,/=5.2Hz,J =
2.0 Hz), 8.25(dd, 1 H,/=7.6 Hz,J=2.0Hz), 7.66 (t, 1 H,/=78 Hz), 7.50 (d, l H, /= 7.6
Hz), 7.31 (d, 1 H,J/= 7.6 Hz), 7.01 (dd, 1 H,/=7.4 Hz, /= 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 (5, 3 H), 2.82 (s, 3 H). ESMS: 445.0
[M + HJ, 467.0 [M+Na]".
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Example 4, Preparation of Dimethy! 3-ethyl-5-methoxyphthalate (I).

H;N X,OH 508k ’% _neulEN AY
ol — e
CHyCly. 1 CHyClo ot /E:[/L ToEoe
MeQ Mpl

E

1) sec-BuLi
TMEDA Af
By, -78°C B HzSD.( COH KOs, Ma! COMe
2}¢0 “omr ace
).7 Bgc o Dioxene, rafux MeO CGH DMF, 40°C MeD COuMe
H [
[06252] Compounds D°, E and F are commercially available, or may be prepared by

methods known in the art, for example, in Meyers, A. L et al., Journal of Organic Chemistry,
1372 (1978).
[00253] Preparation of 2-(4,4-Dimethyl-4,5-dihydrooxazol-2-yl)-3-ethyl-5-
methoxy-benzeic acid (G). sec-BuLi (400 mL, 1.04 mol/L in Hexane/cyclohexane) was
added dropwise (over 30 min) to a solution of compouhd F (80.0 g, 343 mmol) and TMEDA
© (480 mL, 3.18 mmol) in dry Et;0 (1.70 L) at -78 °C (inside temperature -70~-68 °C) under
Ar atmosphere. After being strried for 1 h at this temperature, the reaction was treated with
€O, gas (pubbling over 20 min, inside temperature -70~-55 °C). After being warmed
gradually to room temperature over 1.5 h, the reaction mixture was poured into ice water (1.0
L). The aqueous layer was washed once with ethyl acetate and acidified (pH 2~3) with
concentrated HCl{aq.) at 0 °C. The precipitate was filtered and rinsed with 2 small amount of
water to give the desired compound G (55.7 g, 201 mmol} as an off-white solid. The filtrate
was extracted 15 times with ethyl acetate/methanol (10 / 1), and the combined organic phases
were dried over Na;SO, and concentrated in vacuo to afford the desired crude compound G
(18.0 g) as an off-white solid. 'H NMR (DMSO-d;, 400 MHz) : § 1.13 (3H, t, J = 7.6 Hz),
1.26 (6H, s}, 2.65 (2H, q,J 7.6 Hz), 3.80 (3H, 8), 3.96 (2H, s), 7.04 (1H, d, I = 2.4 Hz), 7.15
(14,d, ] =24 Hz). CIMS (+): 278 [M+H] *
[00254] Preparation of 3-Ethy!-5—methoxypﬁthalic acid (H). A solution of 6.00
mol/L H,S04(aq.) (700 mL) was added to & solution of compound G (65.7 g, 237 mmol) in 1,
4-dioxane (700 th) at room temperature. The mixture was heated at 130°C (ol bath
temperature) and stirred. After 64 h the mixture was concentrated in vacud, and cooled to

0°C. The precipitate was filtered and rinsed with a small amount of water to give the desired

.50.
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compound H (23.8 g, 106 mmol) as an off-white solid. The filtrate was extracted twice with
ethyl acetate and the combined organic phases were dried over NaxSOq, filtered, and

- concentrated in vacuo to give the desired compound H (10.8 g, 48.2 mmol) as an off-white
solid. The aqueous phase {after salting with NaCl) was extracted with CHCl/MeOH (4/ 1),
and the combined organic phases were dried over Na;SO; and concentrated in vacuo to
recover the starting material G (26%). 'H NMR (DMSO-ds 400 MHz) : 8 1.14 3H,t,J =76 .
Hz), 2.60 H, q, ] = 7.6 Hz), 3.80 (3H, 5}, 7.04 (1H, d, I = 2.4 Hz), 7.16 (1H, d, ] = 2.4 Hz),
EIMS (+) : 224 [M] *
[00255] Preparation of Dimethyl 3-ethyl-5-methoxyphthalate (I). KzCO; (63.9 g,
462 mmol) and Mel (28.8 mL, 462 mmol) were added to e solution of compound H (34.6 g,
154 mmol) in DMF (500 mL) at 0°C. The mixture was warmed to room temperature and
stirred for 2 h, and at 40°C for 1 h. Mel (28.8 mL, 462 mmol) was added and the mixture
was stirred for 14 h. Additional Me] (28.8 mL, 462 mmol) was then added to the reaction
mixture, Afier being stirred for 8 h, the mixture was concentrated in vacuo and water was
added to the residue. The aqueous phase was extracted 3 imes with ethy! acetate and the
combined organic phases were washed with HO, then brine, and dried over Na,SO,. The
organic phase was then concentrated in vacuo and purified by silica gel column
chromatography (ethyl acetate:hexane=1:6), yielding the desired compound 1 (36.0 g, 143
mmol}) as a pale-yeliow oil.

Example 8. Synthesis of protected anthranilic acid, methyl 2-ethyl-4-
methoxy-6-(methoxycarbonylamino)benzoate (O).
Me Me Me
/@ Me, S04 ﬁ HyCO,C—=—C0,CH, i :COzMe 8% NaOH
HOOSSo G meom SN 180°C, 1 MeO cope M ER

then 210°C, 30 min

J ' K L
Me : Me
ﬁcozh&e DPBA, MaOH, EtyN /CECO?Me KDA, Mal _ COgMe
Me0™ COH  ta-dioxane, 100°C, 1 h MaC I THF, -78°C Mag! N
M N O7 OMe o)\om
o]
[06256] Preparation of 4-Methoxy-6-methy!l-2H-pyran-2-cne (K. Potassium

carbonate (71.2 g, 515 mmol} and dimethyisulfate (48.7 mL, 515 mmol) was added to 2
sotution 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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(ethy! acetate : hexane = 1:1) to give an oily solid. The oily solid was washed with
diisopropylether to afford compound K (42.3 g, 76%) as a yellow powder. 'H NMR (CDCl,
400MHz) : § 2.21 (3H, s); 3.79 (3H, s), 5.41 (1H, &, J ='1.8 Hz), 5.77-5.78 (1H, m). EIMS
(+) : 140 [M]

{00257} Preparation of Dimethy! 5-methoxy-3-methylphthalate (L). A mixiure of
compound K (41.4 g, 295 mmol) and dimethy! but-2-ynedioate (47.2 mL, 384 mmol) was
stirred at 180 °C for 1 hour, then at 210 °C for 30 minutes. The mixture was cooled to room
temperature and purified by silica ge! chromatography (ethyl aceate : hexane =20 :1-4:1)
to give compound L (53.4 g, 76%) as a pale-yellow oil. 'H NMR (CDCls, 400MHz) : 6 2.34
(3H, s), 3.84 (3H, s5), 3.88 (3H, 5), 3.90 (3H, 5), 6.91 (IH, d, I = 2.4 Hz), 729 (1H, 4,1 =24
Hz), EIMS (+):238 M]"

[06258) Preparation of 3-Methoxy-2-(methoxycarbonyl)-3-methyl-benzoic acid
(M). To a solution of compound L (50.0 g, 210 mmol) in 1,2-dimethoxyethane (260 mL)
was added 8% aqueous NaOH (262 mL) at 0 °C. The mixture was stirred at room
temperature for 1 hour, washed with ethy! aceate and acidified to pH 2 using 3 mol/L HCL
The precipitate was filtered and washed with water to give compound M (40.0 g). The
filtrate was extracted with ethy! acetate 3 times. The combined organic layers were washed
with saturated brine and dried over anhydrous Na;SQOy4. Filtration and evaporation of the
soivent gave compound M (5.47, 96% total yield) as a white powder. "H NMR (CDCls,
400MHz) : 8 2.35 (3H, s), 3.86 (3H, 5), 3.90 (3H, s), 6.97 (1H, d,J= 2.4 Hz), 7.39 (1H, d,J =
2.4 Hz), EIMS (+): 224 [M]"

100259] Preparation of Methyl 4-methoxy-2-(methoxycarbonylamine)-6-
methylbenzoate (N). To a suspension of compound M (45.4 g, 202 mmol) in 1,4-dioxane
(420 mL) was added MeOH (40.9 mL, 1010 mmol) and triethylamine (56.3 mL, 404 mmol).
The mixture was heated at 100 °C and diphenylphosphonic azide (65.3 mL, 303 mmol) was
dropped into the mixture over 15 minutes. The mixture was stirred at 100 °C for 1 hour and
concentrated. The residue was diluted with saturated aqueous NaHCO; and extracted with
ethy! acetate 3 times. The combined orgahic layers were washed with saturated brine and
dried over anhydrous Na;SO4. The combined organic layers were then filtered and
evaporated, The resulting residue was crystaliized from iPrOH to give a whiie 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 soivent

gave compound N (33.0 g). In addition, the mother liquid was diluted with ethyl acetate and
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washed with water and saturated brine, dried over anhydrous Na;SOy, filtered, and
evaporated. The resulting residue was recrysatallized from iPrOH to give compound N (4.29
g, 73% total yield) as a white powder. 'H NMR (CDCls, 400MHz) : § 2.45 (3H, s), 3.77 3H,
s), 3.84 (3H, 5), 3.90 (3H, s), 6.45 (1H, d, J = 2.4 Hz), 7.84 (1H, d, J = 2.4 Hz), 9.97 (1H, s).
EIMS (+) : 253 [M]”

[00260] Preparation of Methyl 2-ethyl-4-methoxy-6-(methoxycarbenylamino}
benzeate (0). A solution of potassium ferr-butoxide (50.7 g, 452 mmol) and
diisopropylamine (63.3 mL, 452 mmol) in THF (600 mL} was cooled to -78 °C under argon.
n-butyllithium in hexane (1.6 mol/L, 226 mL, 361 mmol) was added to the solution over 25
minutes. After 15 minutes of stirring at -78 °C, a solution of compound N (30.5 g, 120
mmol) in THF (120 ml) was added to the mixture over 15 minutes at -78 °C. The mixture
was stirred an additional 20 minutes at -78 °C. Methyl iodide (22.5 mL, 361 mL) was added
in one portion at ~78 °C. After 10 minutes of stirring at ~78 °C, the mixture was poured info
saturated aqueous NH¢Cl. THF was removed from the mixture in vacuo, extracted with ethyl
acetate 3 times. The combined organic layers was washed with saturated brine and dried over
anhydrous Na;SO,. Filtration and evaporation of the solvent gave compound O (32.9¢g,
guant.) as & yvellow oil.

Example 6, Alternative synthesis of protected anthranilic acid, methyl
2-ethyl-4-methoxy-6-(methoxycarbonylamino)benzoate (O).

0

H3C0,C—=—CO0;CH; 8% agueous NaOH
= 0 - C)CPH
: 180 °C DME, rt,
S0 NG ~ OCH,
o P
9 (PhO),PON, o
OCH, OCH,
- OH NEL, -
Q o dioxane/MeOH 0 NH o
100°C
o 0% ~OMe
{00261} Preparation of 3-Ethyl-S-methoxyphthalic acid dimethylester (P). The

foliowing 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 mumol) was placed in a 500 mL
round bottom flask and dimethylacetylenedicarboxylate (42 mL, 342 mmot) 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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to coo! to room temperature, diluted with dichloromethane (75 mL), and was purified by
silica gel chromatography using a gradient of 5-20% ethyl acetate in hexanes. The
appropriate fractions were collected and concentrated by rotary evaporation to yiekl
compound P (44.16 g, 67%) as a clear oil. "H NMR CDCl; &: 7.30 (4, 1H, ] = 3Hz), 6.95 (5,
1H, J = 3Hz), 3.90 (s, 3H), 3.88 (s, 3H), 3.85 (s, 3H), 2.64 (q, 2H, J=8.0Hz), 1.21 (t, 3H, J
=8.0 Hz). ESMS m/z: 221 [M - OCHa]", 275 [M + Na'l.

[00262} Preparation of 3-Ethyl-5-methoxy-2-methoxycarbonylbenzoic acid (Q).
An aqueous solution of NaOH (17.46 g in 218.0 mL H;0, 436.6 mmol) was added dropwise
to 2 solution of compound P (44.06 g, 174.7 mmol) in 1,2-dimethoxyethane (218.0 mL) at 0
°C. The reaction mixture was stirred at room temperature for | hour. The agueous phase was
then washed with dichloromethane (100 mL) and acidified to pH 2 with 3 N HCL. The
acidified aqueous layer was extracted with ethyl acetate (3 x 400 mL) and the combined
organic layers were washed with brine then dried over anhydrous Na;SOs. Filtration and
concentration by rotary evaporation afforded compound Q (40.15 g, 96%) as a white powder.
"H NMR (CDCl;, 400 MHz) & 7.41 (4, 1H, J= 2.0 Hz), 7.01 (d, 1H, J= 3.0 Hz), 3.90 (s,
3H), 3.87 (s, 3H), 2.65 (g, 2H, J= 7.5 Hz), 1.23 (1, 3H, J= 7.5 Hz). ESMS m/z 261.0
[M+Na'], 207.0 [M-OMe] ~.

[04263] Preparation of 2-Ethyl-4-methoxy-6-methoxycarbonylamino-benzoic acid
methyl ester (0). To a suspension of compound Q (40.15 g, 168.5 mmol) in 1,4-dioxane
(360 mL) was added MeOH (34 mL, 840 mmol) and triethylamine (47 mL, 340 mmol) under
N,. The clear solution was heated at 100 °C and diphenylphosphonic azide (54.48 mL, 252.8
mmol} was added dropwise into the reaction. The mixture was further stirred at 100 °C for 1
hour. The reaction mixture was then concentrated and the resulting residue was diluted with
saturated agqueous sodium bicarbonate solution (200 mL). The aqueous iayer was extracted
with ethyl acetate {1 x 600 mL and 3 x 300 mL) and the combined organic layers were
washed with H,O (75 mL), then concentrated by rotary evaporation. Flash column
chromatography using a gradient of 10-15% ethyl acetate in hexanes provided compound O
(34.9 g, 78%) as a yellow oil. 'H NMR (CDCl;, 400 MHz) & 9.54 (bs, 1H), 7.78 (d, IH, J=
3.0 Hz), 6.48 (d, 1H, /=3.0 Hz), 3.90 (s, 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+Naz"], 236.0 {M-OMe] ",
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Example 7:  Synthesis of 2-[2-((S)-3-Dimethylamino-pyrrolidin-1-yl)-
pyridin-3-yl}-5-ethyl-7-methoxy-4H-benz{d][I,3]joxazin-4-one (132).

0 Q
\
g NH

HOOG_ . 1)CDL CHCN, 2 hour o N C?' ‘E:f‘\o
P o C NTY dioxans \ g
pr N 100 °C, 10 min N@ N

OH s s
~0 NH, R

132

3) EDCI
[00264] Preparation of S-Ethyl-2-(2-fluore-pyridin-3-yI}-7-methoxy-4H-
benz{d}[l,B}oxazin#—one {8). To a suspension of 2-fluorc-nicotinic acid (13.6 g, 96.6
mmol) in anhydrous acetonitrile (400 mL) was added 1,1’-carbonyldiimidazole (15.7 g, 96.6
mmol), and the mixture was stirred at room temperature under Ny for 2 hours. Compound R
(15.7 g, 80.5 mmol) was added, and the mixture was stirred at room temperature overnight. 1-
(3-dimethyl-aminopropyl)-3-ethylcarbodiimide hydrochloride (30.86 g, 161.0 mmol) was
added in two portions within 30 minutes. The mixture was stirred at room temperature for
one hour. A precipitate formed during stirring, was filtered off, washed with cold acetonitrile,
then dried under high vacuum to afford compound S (13.94 g) as a white powder. In addition,
the filtrate was concentrated and purified by silica gel chromatography using a gradient of 10~
15% ethyl acetate/hexanes to afford an additional quantity of compound § (6.78 g, 86% total |
yield). 'H NMR{CDCls, 400 MHz) & 8.57 (t, 1H, /= 1.5 Hz), 8.40 (g, IH, /= 1.5 Hz),
7.37 (m, 1H), 7.02 (d, 1H, J = 3.0 Hz), 6.94 (d, 1H, /= 3.0 Hz), 3.95 (5, 3H), 3.22 (4. 2H, J =
7.5 Hz), 1.30 (t, 3H, J = 7.5 Hz). ESMS mrz. 301.0 [M+H"], 323.0 [M+Na"].
[60265] Preparation of 2-[2-((S)-3-Dimethylamino-pyrrolidin-1-yl)-pyridin-3-yl}-
5-ethyl-7-methoxy-4H-benz|d]}]1,3]oxazin-4-one (132). A solution of compound § (13.9 g,
46.4 mmol) in anhydrous 1,4-dioxane (232 mL) was treated with (8)-(-)-3-(dimsthylamino)-
pyrrolidine {(7.50 mL, 60.3 mmol) at 100 °C under N; for 10 minutes. The solution was
concentrated, and the residue was purified using a Biotage 40M amine column using &
gradient of 20-50% ethy! acetate/hexanes. The fractions containing compound 132 were
combined and concentrated by rotary evaporation, dissolved in acetonitrile:water (1:1, 50
mL), and then lyophilized to afford compound 132 as a pale yellow powder (12.81 g, 70%
yield). 'H NMR (CDCl;, 400 MHz) & 8.30 (dd, 1H, J= 1.5 Hz), 8.00 (dd, IH, /= 1.5 Hz),
6.95 (d, 1H, J=2.0 Hz), 6.88 (d, 1H, J=3.0 Hz), 6.72 (g, 1H, /= 4.5 Hz), 3.92 (s, 3H), 3.66
(q, 1H, J = 4,0 Hz), 3.48 (m, 3H), 3.21 (m, 2H), 2.78 (s, 1H), 2.26 (s, 6H), 2.12 (g, IH, /=
6.0 Hz), 1.84 (m, 1H), 1.29 (t, 3K, J= 7.0 Hz); *C NMR (CDCl;, 400 MHz) & 165.5,
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158.8, 158.1, 155.7, 151.1, 151.0, 150.6, 140.3, 117.9, 112.2, 110.6, 107.3, 107.1, 65.4, 55.9,
54.4,46.1, 44,3, 30.3, 28.6, 15.2; ESMS m/z: 395.1 [M+I—ﬁ; Calculated for CaHagN4Os: C,
66.99; H, 6.64; N, 14.20; found: C, 66.81; H, 6.66; N, 14.14.
Example 8: Synthesis of 2-[2-((8)-3-Dimethylamino-pyrrolidin-1-yl}-
pyridin-3—yl}-5~ethyi-7-meth0xy-4H~benz[d}[1,3]0xazin-4—one HC

(132a),
o
LIOH g
OCH, errrr——— Ok
- THF/H;OMeOH
(o) NH ~o NHz
0% ome
] R
Bt
TsCl {1.4eq) GOsH TsCi {0.80q) 9
~ = o
HOLC N R -~
- M e e e S a0t
=
N CHyCk 9°C. 30 min 0T, 1 g FOON
0°C, 1h rd,1h
1 4-duoxane /Y) 1, 4-dinxane %
7 hours HCI
132 132a
[60266] Preparation of 2-Amino-6-ethyl-4-methoxy-benzoic acid (R}). Compound O

(21.9 g, 82.0 mmol) in H,O, THF, and MeOH (3:1:1, 255 mL) was treated with lithium
hydroxide (9.80 g, 410 mmol) at 100 °C for 2 hours under N3, The reaction mixture was
partially concentrated and the remaining aqueous phase was washed with dichloromethane
(50 mL). The aqueous phase was acidified to pH 4-5 with 3 N HCl and then extracted with
ethy! acetate (3 x 400 mL). The combined organic solutions were washed with saturated
NaCl solution and dried over anhydrous Na,SO4. Filtration and concentration by rotary
evaporation provided compound R (15.71 g, 98%) as an off-white powder. '"H NMR (CDCls,
400 MHz) & 6.18 (d, 1H, J= 2.0 Hz), 6.01 (d, 1H,/=2.0Hz}, 3.79 (5, 3H), 2.93 (q, 2H, /=
7.0 Hz), 1.23 (t, 3H, J=7.5 Hz). ESMS m/z: 196.0 [M+H]*, 178.0 [M~OH]".

{00267] Preparation of 5-ethyl-2-(2-fiusro-pyridin-3-yl)-7-methoxy-4H-
benz|d][1,3}oxazin-4-one (8). TsCl (275 mg, 1.44 mmol) and N-methylimidazole (285 uL,
3.60 mmol) were added at 0 °C to a suspension of 2-fluoro-nicotinic acid ( 169 mg, 1.20

mmol) in CHyCly (3 mL) under Ar atmosphere. The mixture was stirred at ¢ °C for 1 hour.
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Compound R (195 mg, 1.00 mmol) was added to the mixture at 0 °C over 5 minutes and the
mixture was stirred at 0 °C for 30 minutes and at room temperature for 1 hour. M-
methylimidazole (47.5 uL, 0.60 mmol) and TsCl (114 mg, 0.60 mmol) were added at 0 °Cto
the mixture, and the mixture was stirred at 0 °C for 1 hour. The reaction mixture was poured
info ice water and extracted with EtQAc. The organic layer was washed with saturated
NaHCOa(aq.), water (5 times) and brine. The organic phase was then dried over anhydrous
Na;804and concentrated in vacuo to afford compound S (300 mg, 1.00 mmol) as a white
powder.
[00268) Preparation of 2-[2-((S)-3-Dimethylamino-pyrrolidin-1-yl)-pyridin.3-yl}-
5-ethyl-7-methoxy-4H-benz|d]{1,3]oxazin-4-one (132). To a solution of compound 8
(37.60 g, 125 mmol) and triethylamine (42 mL, 301 mmol) in anhydrous 1,4-dioxane (800
mL) was added dropwise (8)-(~)-3-(dimethylamino)-pyrrolidine (17.1 g, 150 mmol} at room
temperature under Ar. The resulting mixture was stirred for 8 hours. The solution was
concentrated, and diluted with water (200 mL) and EtOAc (50 mL). The resulting solution
was basified to pH 9 with saturated sodium bicarbonate and then extracted with ethyl acetate
(3 x 300 mL). The organic layers were combined and washed with water, brine, and dried
over anhydrous Na;SQ; followed by the removal of EtOAc in vacuo. The crude product was
purified by column chromatography (Chromatrex NH-DM2033, Fuji Sislysia Chemical Co.
Ltd.) using a gradient of 20-25% ethy! acetate/hexanes to yield compound 132 (37.03 g,
73%) as a yellow amorphous solid.
[06269) Preparation of 2-[2-((S)-3-Dimethylamino-pyrrolidin-1-ylI)-pyridin-3-ylj-
5-ethyl-7-methoxy-4H-benz|d}[1,3}oxazin-4-one « HCI (132a). To 2 solution of compound
132 (120 mg, 0.304 mmol) in diethyl ether (2.0 mL) was added hydrogen chioride (4 M in
dioxane, 0.0722 mL, 0.289 mmol) at ambient temperature. After stirring for 30 minutes, a
solid formed which was filtered off, washed with diethyl ether, and dried in vacuo at arhb_ient
temperature fo give compound 132a (114 mg) as a pale yellow solid. m.p.: 173-180 °C.
[]o*: -308 {c 0.53, MeOH). "H NMR (DMSO-ds, 400 MHz): & 1.21 (3H, t,J= 7.3 Hz),
2.14-2.21 (1H, m), 2.28-2.36 (1H, m), 2.72 (3H, d, /= 4.9 Hz), 2.78 (3H, d, /= 4.9 Hz),
3.08-3.17 (2H, m), 3.36-3.49 (3H, m), 3.68-3.96 (2K, m), 3.92 (3H, s}, 6.89 (1H, dd, /=7 .4,
4.3 Hz), 7.01 (1H, d, J = 2.4 Hz), 7.06 (1H, d, J = 2.4 Hz), 8.05 (1H, dd, /= 7.4, 1.8 Hz),
8.32 (1H, dd, J=4.3, 1.8 Hz), 10.72 (1H, s). anal. C 58.45%, H 6.56%, N 12.35%, Calcd for
* CosHagN4O3 - HCI - H,0, C 58.86%, H 6.51%, N 12.48%.
Example 9. Synthesis of sals of 2-[2-((S)-3-Dimethylamino-pyrrolidin-
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F-yD-pyridin-3-yl}-5-ethyl-7-methoxy-4H-benz|d]{1,3]oxazin-4-one.
{00270} Additional salts of 2-[2-((8)-3-Dimethylamino-pyrrolidin-1-yl)-pyridin-3-yl}-
S-ethyl-7-methoxy-4H-benz[d]{1,3Joxazin-4-one (compound 132) were prepared according
to the following methods.
[00271] Preparation of 2-[2-((S)-3-Dimethylamino-pyrrolidin-i-yl}-pyridin-3.yl}-
S-ethyl-7-methoxy-4H-benz{d][1,3]oxazin-4-one - HCI - H;O. To a solution of compound
132 (120 mg, 0.304 mmol) in diethyl ether (2.0 mL) was added hydrogen chioride (4 M in
dioxane, 0.0722 mL, 0.28% mmol) at room temperature. After stirring for 30 min, the
resulting solid was filtered, washed with diethyl ether, and dried in vacuo at room
temperature to give 2-[2-{{8)-3-Dimethylamino-pyrrolidin-1-yl)-pyridin-3-yi]-5-ethyl-7-
methoxy-4H-benz[d][{,3}oxazin-4-one - HCl ' H,O (114 mg) a5 a pale yellow solid. Mp
173-180 °C. [a}p* -308 (¢ 0.53, MeOH). 'H NMR (DMSO0-dg, 400 MHz): 5 1.21 (3H, t, J =
7.3 Hz), 2.14-2.21 (1H, m), 2.28-2.36 (1H, m), 2.72 (3H, d, 1 = 4.9 Hz), 2.78 3H, d, /=49
Hz), 3.08-3.17 (2H, m), 3.36-3.49 (3H, m), 3.68-3.96 (2H, m), 3.92 (3H, 5), 6.89 (1H, dd, /=
7.4,4.3 Hz), 7.01 (1H, d, /= 2.4 He), 7.06 (1H, d, J=2.4 Hz), 8.05 (I1H, dd, /= 7.4, 1.8 Hz},
8.32 (1H, dd, /=4.3, 1.8 Hz), 10.72 (1H, 5). 4nal. C 58.45%, H 6.56%, N 12.35%, Calcd for
CxHagN4Os - HCI - HaO, C 58.86%, H 6.51%, N 12.48%.
[00272] Preparation of 2-[2-((S)-3-Dimethylamino-pyrrolidin-1-yl)-pyridin-3-yi}-
S-ethyl~7-methoxy-4H-benz[d][1,3Joxazin-4-one - 2ZHCI ' 2ZH;Q. To a solution of
compound 132 (120 mg, 0.304 mmol) in 1,4-dioxane (2.0 mL) was added hydrogen chioride
(4 M in dioxane, 0.228 mL, 0.913 mmol) at room temperature. After stirring for 30 min, the
resulting solid was filtered, washed with diethyl ether, and dried in vacuo at room
temperature to give 2-[2-((8)-3-Dimethylamino-pyrrolidin-1-yl)-pyridin-3-yl}-5-ethyl-7-
methoxy-4H-benz[d][1,3]oxazin-4-one - 2HCI - 2H,0 (120 mg) as a pale yellow selid. Mp
150-159 °C. [a]p® -272 (¢ 0.52, MeOH). 'H NMR (DMSO-ds, 400 MHz): § 1.21 (3H, t,J=
7.3 Hz), 2.21+2.36 (2H, m), 2.68 (3H, d, /= 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, /=
7.4,4.3 Hz), 7.00 (1H, d,/=2.4 Hz), 710 (1H, d, /=24 Hz), 8.10 (1H, dd, /= 7.4, 1.8 Hz),
8.32(1H, dd, J=4.3, 1.8 Hz), 11.34 (1H, 5). Anal. C 52.33%, H 6.53%, N 11.11%, Calcd for
CrHagN4O; - 2HCI - 2H,0, € 52.49%, H 6.41%, N 11.13%.
[00273] Preparation of 2-[2-((3)-3-Dimethylamino-pyrrolidin-1-yD)-pyridin-3-yi}-
5-ethyl-7-methoxy-4H-benz[d]{1,3joxazin-4-one methanesulfonate monohydrate. Toa
sotution of compound 132 (120 mg, 0.304 mmol) in diethy] ether (3.0 mL) was added
methanesulfonic acid (0.0394 mL, 0.608 mmol) in dicthy! ether (1.0 mL) at room
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temperature. After stirring for 30 min, the resulting solid was filtered, washed with diethyl

ether, and dried in vacue at room temperature, to give 2-[2-((8)-3-Dimethylamino-pyrrolidin
1-y1)-pyridin-3-yl}-5-ethyl-7-methoxy-4H-benz{d][1,3]oxazin-4-one methanesulfonate
monohydrate (141 mg) as a white solid. Mp 43-49 °C. {a]p® -205 (¢ 0.34, MeOH). 'H
NMR (DMSO-dg, 400 MHz): 6 1.21 (3H, t,/= 7.3 Hz}, 2.07-2.12 (IH, m}, 2.31-2.35 (1H,
m), 2.33 (6H, s), 2.79 (3H, d, /= 4.9 Hz), 2.82 (3H, d, /= 4.3 Hz), 3.07-3.15 (2H, m), 3.48
(2H, dd, J= 8.6, 5.5 Hz), 3.68-3.80 (2H, m), 3.89-3.96 (1H, m), 3.91 (3H, s}, 6.27 (1H, brs),

691 (1H, dd, /= 7.9, 4.9 Hz), 7.01 (1H, d, J= 2.4 Hz), 7.03 (1H, d,J = 2.4 Hz), 8.05 (1H,

dd, /=709, 1.8 Hz), 8.32 (1H, dd, /= 4.9, 1.8 Hz), 9.77 (1H, brs). Anal. C 47.64%, H
6.01%, N 9.21%, Calcd for CnHaeNeQOs - 2CH3SOsH * H0, C 47.67%, H 6.00%, N 9.27%.
{00274} Preparation of 2-[2-((8)-3-Dimethylamino-pyrrotidin-1-yI)-pyridin-3-yi}-
S-ethyl-7-methoxy-4H-benz{d][1,3]oxazin-4-one trifluroacetate. To a solution of
compound 132 (120 mg, 0.304 mmol) in diethyl ether (2.0 mL) was added trifluoroacetic
acid (0.0215 mL, 0.289 mmol) at room temperature. Afier stirring for 30 min, the resulting
solid was filtered, washed with diethy! ether, and dried in vacuo at room temperature o give
2-[2-{(8)-3-Dimethylamino-pyrrolidin-1-yl}-pyridin-3-yl}-5-ethyl-7-methoxy-4H-
benz[d][1,3]oxazin-4-one triflurcacetate (112 mg) as a pale yellow solid. Mp 117-119°C,
[a]p® -258 (c 0.56, MeOH). "H NMR (DMSO-ds, 400 MHz): § 1.21 3H, t,J=7.3 Hz),
2.02-2.12 (1H, m), 2.28-2.36 {1H, m), 2.79 (6H, s), 3.08-3.17 (2H, m), 3.47 (1H, dd, /= 8.G,
5.5 Hz}, 3.67-3.?9.(2}{, m), 3.86-3.91 (1H, m), 3.91 (3H, s), 6.90 (1H, dd, /=17.9, 4.3 Hz),
7.00 (1H, d,/=2.4 Hz), 7.02 (1H, d, /= 2.4 Hz), 8.03 (IH, dd, /= 7.4, 1.8 Hz), 8.33 (1H,
dd, J=4.3, 1.8 Hz), 9.85 (1H, s). Anal. C 56.05%, H 5.21%, N 10.91%, Calcd for
CapHagNeQ1 - CFaCOsH, C 56.69%, H 5.35%, N 11.02%.

[00275] Preparation of 2-[2-((S)-3-Dimethylamino-pyrrolidin-1-yl)-pyridin-3-yi]-
S.ethyl-7-methoxy-4H-benz[d][1,3}oxazin-4-on¢ + 1.5 trifluroacetate. To a solution of
compound 132 (120 mg, 0.304 mmol) in diethyl ether (2.0 mL) was added trifluoroacetic
acid (0.0678 mL, 0.913 mmol) at room temperature. After stirring for 1 hour, the resulting
solid was filtered, washed with 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][1,3Joxazin-4-one- 1.5 trifturoacetate (131 mg) as a colorless solid. Mp 124-125 °C.
[a]o® -235 (£ 0.58, MeOH), "H NMR (DMS0-ds, 400 MHz): & 1.21 (3H, 1,J= 7.3 Hz),
2.03-2.12 (1H, m), 2.30-2.36 (1H, m), 2.78 (3H, d, /= 4.3 Hz), 2.81 (3H,d, J= 4.3 Hz)},
3.08-3.18 (2H, m), 3.47 (1H, dd, /= 8.6, 5.5 Hz), 3.69 (1H, dd, /= 12.2, 7.3 Hz), 3.77 (1H,
dd, /= 11.6, 6.7 Hz), 3.91 (3H, 5), 3.91-3.95 (1H, m), 6.89 (1H, dd, /= 74, 4.3 Hz), 7.00
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(1H,d,J=2.4 Hz), 7.03 (I1H,d, J=2.4 Hz), 8.03 (IH, dd, /= 7.4, 1.8§ Hz}, 8.32 (1H,dd, /=
4.3, 1.8 Hz), 9.86 (1H, s5), 9.94 (0.5H, s). Anal, C 53.04%, H 4.89%, N 9.98%, Calcd for
CagHasN4O3 - 1.5CFCO.H, C 53.10%, H 4.90%, N 9.61%.

[066276] Preparation of 2-{2-((8)-3-Dimethylamino-pyrrolidin-1-yl)-pyridin-3-yi]-
S-ethyl-T-methoxy-dH-benz{d][1,3]oxazin-4-one - 0.5 D-tartrate - H0. To a solution of
compound 132 (100 mg, 0.254 mmol) in methanol (2.0 mL) was added D-tartanc acid (19.0
mg, 0.127 mmol) at room temperature. Afiér stirring for 1 hour, the resulting solid was
filtered, washed with methanol, and dried ir vacuo at room temperature, to give 2-[2-((8)-3~
Dimethylamino-pyrrolidin-1-yl)-pyridin-3-yl]-5-ethyi-7-methoxy-4H-benz[d][ 1,3 Joxazin-4-
one hemi-D-tartrate monohydrate (49.3 mg) as a pale yellow solid. Mp 144-145 °C, [a}ozs -
386 (¢ 0.22, MeOH). "H NMR (DMSO-ds, 400 MHz): 6 1.20 (3H, t, /= 7.3 Hz), 1.65-1.79
(1H, m), 2.06-2.12 (1H, m), 2.20 CGH, s}, 2.82-2.90 (1H, m), 3.09-3.16 (2H, m), 3.21-3.31
(2H, m), 3.44-3.51 (2H, m), 3.90 (3H, s), 4.13 (1H, 5}, 6.80 (1H, dd, J= 8.0, 4.9 Hz), 7.01
(1H,d, J=3.0Hz), 7.03 (1H, d, /J=3.0Hz), 7.96 (1H, dd, /= 8.0, 1.8 Hz), 8.28 (1H, dd, /=
4.9, 1.8 Hz). Anal. C 59.22%, H 6.56%, N 11.42%, Caled for C5nHasN4O3 + 0.5CHeOy *
H,0, C59.13%, H 6.41%, N 11.4%%.

[66277] Preparation of 2»[2-((S)~3~Dixﬁéthyiamino-pyrroiidin-I-yl)-pyridin-3-y1}-
5-ethyl-7-methoxy-dH-benz[d][1,3)oxazin-4-one - 0.75 L-tartrate - Hy0. To a soiution of
compound 132 (100 mg, 0.254 mmol) in methanol (2.0 mL) was added L-tartaric acid (19.0
mg, 0.127 mmol) at room temperature. After stirring for 1 hour, the resulting solid was
filtered, washed with methanol, and dried in vacuo at room temperature, to give 2-{2-((8)-3-
Dimethylamino-pyrrolidin-1-yl)-pyridin-3-yl}-5-ethyl-7-methoxy-4H-benz[d]{ 1,3 joxazin-4~
one - 0.75 L-tartrate - Ho0O (86.3 mg) as a pale yellow solid. Mp 148-155 °C. [op® -345 (¢
0.052, MeOH). 'H NMR (DMSO-dg, 400 MHz): § 1.20 (3H, t, /= 7.3 Hz), 1.71-1.81 (1H,
m), 2.06-2.14 (1H, m), 2.23 (6H, s), 2.88-2.94 (1H, m), 3.07-3.14 (2H, m), 3.33-3.40 (ZH,
m), 3.44-3.50 (2H, m), 3.90 (3H, s), 4.16 (1.5H, 5}, 6.80 (1H, dd, /= 8.0, 4.9 Hz), 7.00 (1H,
d,J=3.0Hz),7.02(1H,4,/=3.0Hz), 7.76 (1H, dd, /= 8.0, 1.8 Hz), 828 (1H, dd, /= 4.9,
1.8 Hz). Anal. C 57.59%, H 6.29%, N 10.53%, Calcd for CaaHueN4O3 * 0.75C4Hs05 - H20, C
57.19%, H 6.24%, N 10.67%.
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Example 10, Synthesis of 2 quaternary amine bearing HNE inhibitor.

0 0
o) Mel o)
~ o o 5
=
\N.,.O! N 25 °C JN*:.CI?I SN
/ ' AcCr /
432 232
[00278] Preparation of {1-[3-(3-Ethyl-7-methoxy-4-ox0-4H-benz{d][1,3}oxazin-2-

yl)-pyridin-2-yl]-pyrrelidin-3-yi}-trimethyl-ammenium acetate (232). To a solution of
compound 132 (30 mg, 0.076 mmol) in dichloromethane (380 uL) was added methyl iodide
(14.2 uL, 0.228 mmol) and the resulting mixture was stirred at ambient temperature for 2
hours. The solution was concentrated, and the residue was purified using preparative HPLC.,
The fractions containing the desired compound were lyophilized to yield compound 232
(27.8 mg, 89%) as a yeliow powder. 'H NMR (CDCls, 400 MHz) & 8.30 (dd, 1H, /=4.5
Hz), 8.11 (dd, 1H, J= 1.6 Hz), 6.95 (d, 1H, J= 2.4 Hz), 6.89 (m, 2H), 4.74 (m, 1H), 4.13 (m,
TH), 3.94 (s, 3H), 3.91 (m, 1H), 3.52 (m, 2H), 3.43 (s, 9H), 3.19 (m, 2H), 2.52 (m, 1H), 2.33
(m, 1H), 1.92 (s, 3H), 1.29 (4, 3H, J=7.5 Hz). ESMS m/z: 409.] [M"]

Example 11. Synthesis of pyrones.
toluene

2 7 LDA T HMPA [ THFS -78 °C o ’
O -
/(]\ 2) o ' /!/ reflux “ 0
0 o -
2 HO 8]
T

{00279 Preparation of 6-(2-Cyclopropyl-2-exo-ethyl)-2,2-dimethyl-[1,3]dicxin-4-
ene (3. To a stirred solution of THF (500 mL) and diisopropylamine (32.45 mL, 227

mmol) at -78 °C was added 2 M n-butyliithium (126 mL, 250 mm.ol). 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 chioride (8.76 mL,
95.7 mmol) was added dropwise to the reaction. The mixture was allowed to warm 1o
ambient temperature while stirring over night. The reaction was cooled in an ice bath and |

N HCI was added unti} pH 6 was obtained. The reaction was extracted with diethylether (3 x
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100 mL). The organic layers were combined, washed with brine (3 x 50 mL), dried with
sodium sulfate, filtered, and concentrated using rotary evaporation to dark brown oil,
Purification of compound 8’ was achieved vsing silica gel chromatography and a gradient of
2.5-5% EtOAc/hexanes followed by 2.5% EtOAc/dichloromethane. Fractions containing the
product were pooled and concentrated using rotary evaporation 1o obtain compound 8§’ as a
clear oil (6.21 g, 28 %). 'H-NMR CDCl; 8 5.40 (s, 1H), 3.50 (s, 2H), 2.02 (m, 2H,}, 1.74 (s,
6H), 1.15 (m, 2H,), 1.02 (m, 2H,). ESMS m/z: 211 [M +HJ", 233 [M + Na]", 153 [M -
acetone]”.

{00280} Preparation of 6-Cyclopropyl-4-hydroxy-2-pyrone (T). Compound 8’ (6.21
g, 29.5 mmol) was dissolved in toluene (35 mL) and refluxed for 45 minutes. As the reaction
mixture cooled to ambient temperature, the title compound precipitated out, was filtered off,
and dried under high vacuum to vield compound T (3.21 g. 71%) as 2 yellow solid. 'H-NMR
CDCls & 6.07 (s, 1H), 5.14 (s, 1H), 1.88 (m, 1H,), 0.90 (m, 4H). ESMS m/z: 153 [M+HT",
175 [M + NaJ",

0 2) "Bull, hexane o
3) 0 U

\/moa

_ Me,S0,
= =
“ ? v acetone ? w
HO o So ™o
[00281] Preparation of 3,5-Dioxoheptanoic acid-f-butyl ester (U). The following is

based on the procedure disclosed in B. Lygo, Tetrahedron, 51, pp. 12859-12866 (1995). To
an oven dried 5 liter flask was added sodium hydride (60% dispersion in mineral oil, 1.21
mmoles, 48.55 g) under nitrogen gas. The hydride was washed with hexanes (4 x 250 mL).
The hydride was then suspended in dry tetrahydrofuran (THF) (2000 mL) and the mixture
cooled to 0 °C in an ice bath. To this solution was added ¢-butylacetoacetate (160 g, 1.01
mmol) via an addition funne! 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 r;itrogen
for an additional 30 minutes. To this mixture was added »-butyllithium (2 M in cycichexane,
556 mL, 1.11 mmol) via addition funnel dropwise over 3 hours. Afier the addition was

complete the reaction mixture was allowed to stir at 0 °C for an additional 30 minutes,
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Ethylpropionate (85.94 mL, 1.01 mmol) was ioade& into an addition funnel and added to
reaction slowly over 1.5 hours. At this point the reaction was allowed to warm up to room
temperature while stirring overnight. The reaction was once again cooled to 0 °C in an ice
bath and 2 N HC!I (1.15 liters, cooled to 0 °C before addition) was added dropwise via an
addition funnel over 2 hours. The reaction pH was checked to ensure neutralization. If
needed, more 2 N HCI was added by pipetie to adjust the solution to pH 7. At this point the
major portion of THF/cyclohexane was decanted away from the agueous layer and the
organic solveat was reduced by ~75% using rotary evaporation. The agueous layar was
extracted with ethy] acetate (3 x 200 mL). The residue obtained from volume reduction was
diluted with ethy! acetate (500 mL) and combined with the organic poo! from aqueous
extraction. This organic poo! was washed with saturated sodium chloride (3 x 250 mL), dried
over anhydrous sodium sulfate, filtered, and concentrated by rotary evaporation. The residue
was then subjected to high vacuum distillation (140 microns, short path distillation head) to
vield 131 g of crude compound U as a clear oil. 'H NMR CDCls 8: 15.16 (bs, 1H), 5.59 (s,
1H), 3.24 (5, 2H), 3.22 (g, 2H, J = 8.0 Hz), 1.46 (s, 9H), 1.14 (t, 3H, J= 8.0 Hz). ESMS m/z:
237 IM + Na'], 159 [M - t-butyl] "

[00282] Preparation of 6-Ethyl-4-hydroxypyran-2-one (V). A solation of 25% (v/v)
trifluoroacetic acid (TFA) in trifluoroacetic anhydride (TFAA, 1117 mL) was placedina 2
liter round bottom flask and cooled in an ice bath for 40 minutes. Crude compound U was
foaded into an addition funnel and slowly added to the stirred mixture over 2 hours. The
reaction was éllowed 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% ethy! acetate in dichloromethane. The appropriate fractions were collected and
concentrated by rotary evaporation to yield compound V (63.15 g, 43%) as 2 yellow solid,

'*H NMR CDCly & 1.1 08 (bs, 1H), 6.00 (s, 1H), 5.59 (s, 1H), 2.52 (q, 2H, J= 8.0 Hz), 1.22 (,
3H, /= 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. ef al. Indian Journal of Chemistry, 35, pp.
790-793 (1996). Compound V (57.65 g, 411 mmotl) 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 dimethyisulfate (51 mi, 540 mmoles). The flask

was equipped with a water condenser and mechanical stirrer. The mixture was heated to
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reflux for 3.5 hours, Analysis by LCMS showed reaction to be complete. Therefore the
reaction was cooled to room temperature and the solids removed by filtration. The solvent of
the filtrate was removed by rotary evaporation. The yellow oily residue left behind was
purified by silica gel chromatography eluting with a gradient of 10% to 50% sthyl acetate in
hexanes. The appropriate fractions were coilected 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 (g, 2H,J=8.0 Hz), 1.22 (8, 3H,J= 8.0 Hz). ESMS m/z: 155 M

+ H.
PR 1) Ts-Cl, TEA, DCM /E;i
"o . o 2) MeyNH, THF ~x . 5
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 .reactio‘n 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 agueous sodium
bicarbonate solution, brine, and then concentrated using rotary evaporation. The residue was
purified by silica gel chromatography e}utingrwith a gradient of 0-10% methanol in
dichlordmethane. 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. "H NMR CDCl3 §: 5.74 (s, 1H), 4.92 (s, 1H), 2.95 (s, 6H), 2.43 (q, 2H, J = 20 Hz),
1.18 (t, 3H, J= 12 Hz). ESMS m/z; 168.1 [M+H].

Example 12. Synthesis of chiral pyrrelidine compounds.

LT3
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[06285] Preparation of (R)-4-(1-Benzyl-pyrrolidin-3-yl)-thiomorpholine 1,1-
diéxide (Y). (S)-Toluene-4-sulfonic acid 1-benzyl-pyrrolidin-3-yl ester was prepared as
described in J. Med. Chem. 1992, 35, 4205. (8)-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

§ 7.30-7.20 (m, 5H), 3.55-3.54 (s, 2H), 3.19-3.17 (m, 1H), 3.01-2.91 (m, 6H), 2.62-2.38 (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 + HJ".
[06286) 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 HCl was
added (300 pl). Degassed solution 3 times with N3 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 1N HCl was added (300 ul). The solvent was removed in vacuo
and taken up in water and Iyophilized to obtain the desired compound as a yeliow oil (39 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-
ylipyridin-3-yl}-7-methoxy-4H-benz[d}[1,3]oxazin-4-one. To 5-gthyl-2-(2-fluoropyridin-
3-yl)-7-methoxy-4H-benz{d]{1,3Joxazin-4-one (50.0 mg, 0.17 mmol) in anhydrous 1, 4- |

-74 -
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dioxane (850 ul)) was added compound Z (52.9 mg, 0.22 mmol) and diisopropylethyl amine
{120 pL, 0.85 mmol) at room temperature under N» overnight. The solution was
concentrated, and the resulting residue was purified on a Biotage 40M amine column using a
gradient of 20-75% ethy! 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,
iH, /= 1.0Hz), 8.1(d, 1H,J=7.0 Hz), 6.92 (dd, ZH, J = 2.5 Hz), 6.83 (m, 1H), 3.93 (5, 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 (1, 3H, J = 7.5 Hz); ESMS m/z 485.2 [M+H]".

Example 13, Determination of inhibiter ICsy values against

human neutrophil elastase.
{00288} Human sputum neutrophil elastese (Elastin Products Co.) was diluted into
Assay Buffer A (200 mM Tris pH 7.4, 1 mg/ml BSA) to 2 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 1o 6.95 x 107* 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 107 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) VicforZ plate reader equipped with excitation/emission filters of 355/460 nm.
Fluorescence intensity versus inhibitor concentration was plotted and fit to the Hili equation
to quantify 1Cs values. The ICs values for exemplary compounds are represented in Table
1.
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[00289] Tabie 1. Exemplary compounds and their activity
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[00292]

Example 14. Neutrophil elastase-induced lung hemorrhagic assay

This in vivo assay is based on estimating the amount of hemorrhage in the lung

PCT/US2007/020427

foliowing intratracheal administration of human neutrophil elastase (HNE). Hemorrhaée is

qﬁantiﬁed by measuring the concentration of hemoglobin in the bronchoalveolar lavage fluid

(BALF).

100293

intravenously to male balb/c mice (22-30 g) at a fixed volume of 0.01 mL/10 g or 0.1 mL/10

Compounds were dissolved in DMSO or saline and administered

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.

[60294]

Table 2: In vivo activity of compounds

L

% Inhibition
in Murine
Gompound | Structure hg:fmhage
Model @ 10
malkg
: Sy :
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12 &3 N i
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13 éi y NI
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[66295] 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)
[06297] Aduit male Wistar rats (200-250 g) were anesthetized with an intraperitoneal

injection of pentobarbital (30 mg/kg). Under the anesthesia, lipopolysaccharide (LPS) (100
1g/100 uL/animal) or physiological saline (100 pL/animal) was intratracheally injected.
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Increase of iung permeability afier LPS instillation was measured by Evan’s blue dye (EBD)
leakage from blood. EBD (40 mg/5 mL/kg) was administered via tail vein 5 hours after the
LPS challenge. At 6 hours, animals were exsanguinated by cardiac puncture under deep
anesthesia and the pulmonary vessels were perfused with 20 ml. saline to ensure the removal
of EBD from the vascular spaces. Lungs were removed and EBD was extracted in 6 mL
formamide at 65 °C overnight. EBD content was determined by measuring absorbance at 620

* nm using a spectrophotometer. The test compound was dissoived in saline with a small
amount of I N HCI and continvously infused intravenously at a rate of 10 mp/kg/hr over 6
hours starting just after LPS challenge. Results are reported in Tabie 3.

100298] Table 3: In vive activity of compounds (ALI model)
% Inhibition
Compound Structure in the ALl
model
208 o } S C
NN
N

132 o N% C

134 \O’H\’j B

R
\0/\/1\!
[00299) In Table 3, the % inhibition values are represented as follows: B =11-30 and
C> 30,
[00360] 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 iliustration and exampie for

purposes of clarity of understanding, it will be readily apparent to those of ordinary skill in
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the art in light of the teachings of this invention that certain changes and modifications may

be made thereto without departing from the spirit or scope of the appended claims.
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WHAT IS CLAIMED IS:

1. A compound of formula [:

RZ O

LY 0
(Qa){""’/ N/

A e h

R1

or & pharmaceutically acceptable derivative thereof,
wherein A is 2 5-10 membered heterocycly! or heteroary! ring connected to the benzoxazine

core by a carbon atom of the heterocyclyl or heteroaryl ring;
R2 is halo, pseudohalo selected from the group consisting of cyano, thiocyanate,

selenocyanate, triffuoromethoxy and azide, alkyl, alkenyl, alkynyl, haloalkyl, cycloalkyl, NR'R®,

—OR", —C(O)R® or —S{O)mR";
R®, R’ and R® are each independently selected from hydrogen, alkyi, élkenyl, alkynyl,
haloalkyl, cycloalkyl, aryl, heterocyelyl and heteroaryt;
R'is—OR’, —SR’; —NO; or NR'R’;
each R is independently seiected from atkyl, alkenyl, alkynyl, haloalkyl, heteroalkyl,
cycloalkyl, aryl, heterocyclyl and heteroaryl;
* R®and R’ are selected as follows:
1) R* and R® are each independently selected from hydrogen,
alkyl, alkenyl, alkynyl, haloalkyl, cycloalkyl, aryl,' heterocyelyl and heteroaryl,
provided that at jeast one of R* or R® is not hvdrogen; or
i) R* and R’ together with the nitrogen atom on which they are
substituted form a 3-10 membered substituted or unsubstitued heterocycly! or

heteroaryl ring, wherein the substituents when present are selected from one or more

Q'

mis 0- 2;

each n is independentiy 0 to 6,

with a proviso that when A is 3-pyridiny! and R® is halo or methyl, ther R’ is not 2-
phenoxy;

R', R?, R*, R and R’ are optionally substituted with 1, 2, 3 or 4 substituents, each

independently selected from Q', where Qi. is halo, pseudohalo selected from the group consisting of

cyano, thiocyanate, selenocyanate, trifluoromethoxy and azide, hydroxy, oxo, thia, nitrile,
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nitro, formy!, mercapto, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl,
polyhaloalkyl, aminoalkyl, diaminoalkyl, alkenyi 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, atkoxycarbonyl,
alkoxycarbonylalkyl, aryloxycarbonyl, aryloxycarbonylalkyl, aralkoxycarbonyl,
aralkoxycarbonylaltkyl, arylcarbonylaikyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, arylaminocarbonyl, diarylaminocarbonyl, arylalkylaminocarbonyl,
alkoxy, aryloxy, heteroaryloxy, heteroaralkoxy, heterocyclyloxy, cycloalkoxy,
perfluorcalkoxy, 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'-
diaryiureido, 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, arylamidine, aminothiocarbonyl, alkylaminothiocarbonyl,
arylaminothiocarbonyl, amino, aminoalkyl, alkylaminoalkyl, dialkylaminoalkyl,
arylaminoalkyl, diarylaminecalkyl, alkylaryiaminoalky!, alkylamino, dialkylamino,
haloalkylamino, arylamino, diarylamino, alkylarylamino, atkylcarbonylamino,
alkoxycarbonylamino, aralkoxycarbonylamino, arylcarbonylamino, arylcarbonyiaminoalkyl,
aryloxycarbonylaminoalkyl, aryloxyarylcarbonylamino, aryloxycarbonylamino,
alkylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino, heterocyclylsulfonylamino,
heteroarylthio, azido, -N'R'R¥R®, P(R*),, P(=0)(R™);, OP(=0O)}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, aryisulfonyl, hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl, diarylaminosulfonyl or

alkylarylaminosulfonyl; or two Q' groups, which substitute atoms ina 1,2 or 1,3
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- arrangement, together form alkylenedioxy (i.e., -O-(CH;)y-O-), thicalkylenoxy (i.e., -S-
(CHj),-O-)or alkylenedithioxy (i.e., -S-(CH2)y-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%
each Q° is independently halo, pseudohalo selected from the group consisting of cyano,

thiocyanate, selenocyanate, trifluoromethoxy and azide, hydroxy, oxo, thia, nitrile, nitro, formyl,
mercapto, hydroxycarbony!, hydroxycarbonyialkyl, alkyl, haloalkyl, polyhaloalkyl,
aminoalkyl, diaminoalkyl, alkenyl containing 1 to 2 double bonds, alkyny! containing | to 2
triple bonds, heteroalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl,
heteroaryl, aralky!, aralkenyl, aralkynyl, heteroarylalkyl, trialikylsilyl, dialkylarylsiiyl,
alkyldiarylsilyl, triarylsilyl, alkylidene, arylalkylidene, alkylcarbonyl, aryicarbonyl,
neteroarylcarbonyl, heterocyclylcarbonyl, alkoxycarbonyl, alkoxycarbonylalkyl,
aryloxycarbonyl, aryloxycarbonylalkyl, aralkoxycarbonyl, aralkoxycarbonylalkyl,
arylcarbonylalkyl, aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl,
arylaminocarbonyl, diarylaminocarbonyl, arylalkylaminocarbonyl, alkoxy, aryloxy,
heteroaryloxy, heteroaralkoxy, hetcrocycly}oxy, cycioalkoxy, perflucroalkoxy, alkenyloxy,
alkynyloxy, aralkoxy, alkylcarbonyloxy, arylcarbonyloxy, aralkylcarbonyioxy,
alkoxycarbonyloxy, aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy,
alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkylarylaminocarbonyloxy,
diarylaminccarbonyloxy, alkynylalkoxycarbonyl, guanidino, isothioureide, ureido, N-
alkylureido, N-arylureido, N'-alkylureido, N',N'—dialkyiureido, N‘-alkyi—N'-a:yiureido, N'.N'-
diarylureide, N'-arylureido, N,N'-dialkylureido, N-alkyl-N'-aryiureido, N-aryl-N'-alkylureido,
N,N'-diarylureide, N,N',N'-trialkylureido, N,N'-dialkyl-N'-arylureido, N-alkyl-N',N'-
diarylureide, N-aryl-N',N'-dialkylureido, N,N'-diaryl-N'-alkylureide, N,N',N'-triarylureide,
amidino, alkylamidino, arylamidino, aminothiocarbonyl, alkylaminothiocarbonyl,
arylaminothiocarbonyl, amino, aminoalky!, alkylaminoalkyl, dialkylaminoalkyl,
arylaminoalkyl, diarylaminoalkyl, alkylarylaminoalkyl, alkylamino, dialkylamine,
haloalkylaminoe, arylamino, diarylamino, alkylarylamino, alkylcarbonylamine, .
alkoxycarbonylamine, aralkokycarbonylamina, aryicarbonylaming, arylcarbonylaminoalkyl,
aryloxycarbonyiaminoalkyl, aryloxyaryicarbonylamino, aryloxycarbonylamino,

‘alkylsulfonylamino, aryisulfonylamino, heteroarylsulfonylamino, heterocyclyisulfonylamine,
heteroarylthic, azido, -N'RIRZR, PR, P(=0)R®);, OP(=O}R %), -NR¥C(=0)R®,

dialkylphosphonyl, alkylaryiphosphonyl, diaryiphosphonyl, hydroxyphosphonyl, alkylthic,
aryithio, perfluoroalkylthio, hydroxycarbonylalkyithic, thiocyane, isothiocyane,
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alkyisulfinyloxy, alkylsulfonyloxy, arylsulfinyloxy, arylsulfonyloxy, hydroxysulfonyloxy,
alkox ysulfonyloxy, aminosulfonyloxy, alkylaminosulfonyloxy, dialkylaminosulfonyloxy,
arylaminosulfonyioxy, diarylaminosulfenyloxy, alkylarylaminosulfonyloxy, alkyisulfinyt,
alkylsulfonyl, arvisulfinyl, arytsulfonyl, hydroxysulfonyl, aikoxysuifonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, aryiaminosuifonyl, diarylaminosulfonyl or
alkylarylaminosulfonyl; or two Q? groups, which substitute stoms ina 1,20r 1.3
arrangement, together form alkylenedioxy (i.e.. -O-(CHa)y-0-), thicalkylenoxy (ie., -S-
(CHy)y-O-)or alkylenedithioxy (i.e., -S-(CHa)y-5-) where y is 1 or 2; or two Q? groups, which
substitute the same atorn, together form alkyiene;

each (O3 is independently selected from halo, pseudohalo selected from the group consisting
of cyano, thiocyanate, selenocyanate, trifluoromethoxy and azide, hydroxy, oxo, thia, nitrile,
nitro, formyl, mercapto, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyl,
polyhaloalkyl, aminoalkyl, dizminoalkyi, 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, trialkyisilyl,
dialkylaryisilyl, alkyldiaryisilyl, triarylsilyl, alkylidene, arylalkylidene, alkylcarbonyl,
arvlcarbonyi, heteroarylcarbonyl, heterocyclylcarbonyl, alkoxycarbonyl,
alkoxycarbonylalkyi, aryloxycarbonyl, aryloxycarbonylalkyl, aralkoxycarbonyi,
aralkoxycarbonylalkyt, arylcarbonylalkyl, aminocarbonyl, atkylaminocarbonyl,
dialkylaminocarbonyl, arylaminocarbonyl, diaryiaminocarbonyl, arylalkylaminocarbonyl,
alkoxy, aryloxy, heteroaryloxy, heteroaralkoxy, heterocyclyloxy, cycloalkoxy,
perfluoroatkoxy, alkenyloxy, alkynyloxy, aratkoxy, alkylcarbonyloxy, arylcarbonyloxy,
eratkylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, aralkoxycarbonyloxy,
aminocarponyloxy, alkylaminocarbonyloxy, dialkylaminocarbonyloxy,
alkylarylaminocarbonyloxy, diarylaminocarbonyloxy, guanidino, iscthioureido, ureido, N-
alkylureido, N-arylureide, N'-alkyiureido, N',N'-dialkyiureido, N'-alkyi-N'-aryiureido, N',N'-
diaryiureido, N'-arylureido, N,N'-dialkylureido, N-alkyl-N'-arylureide, N-aryl-N%alkSIIureido,
N, N-diarylureide, N,N',N'-trialkytureido, N,N'-diaikyl-N'-arylureido, N-alkyl-N',N'-
diarylureido, N-aryi-N',N'-dialkylureide, N,N'-diary}-N'-alkylureido, N,N',N'-triarylureide,
amidino, alkylamidino, arylamidine, aminothiocarbonyl, alkylaminothiocarbonyl,
arylaminothiocarbonyl, amine, aminoalkyi, alkylaminoaligyl, dialkylaminoalkyl,
arylaminoalkyl, diarylaminoaikyl, alicylarylaminoalkyl, alkylamino, dialkylamine,
haloalkylamino, arylamino, diaryla_miné, alkylarylamino, alkylcarbonylamino,
alkoxycarbonytamino, aralkoxycarbonylamino, arylcarbonyiamine, arylcarbonylaminoalkyl,

aryioxycarbonylaminoalkyl, alkynoxycarbonylaminoalkyl, aryioxyarylcarbonylamino,
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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, aryithio, perfluoroalkyithio, hydroxycarbonylalkylthio,
thiocyano, isothiocyano, alkylsulfinyloxy, alkylsulfonyloxy, arylsulfinyloxy, arylsulfonyloxy,
hydroxysulfonyloxy, alkoxysulfonyloxy, aminosulfonyloxy, alkylaminosulfonyloxy,
diatkylaminosulfonyloxy, arylaminosulfonyloxy, diarylaminosulfonyloxy,
alkylarylaminosulfonyloxy, alkylsulfinyl, alkylsulfonyl, arylsulfinyl, arylsulfonyl,
hydroxysulfonyl, alkoxysulfonyl, aminosulfonyl, alkylaminosulfonyl, dialkylaminosulfonyl,
arylaminosulfonyl, diarylaminosulfony! or alkylarylaminosulfonyl; or two Q' groups, which
substitute atoms in a 1,2 or 1,3 arrangement, together form alkyienedioxy (i.e., -O-(CHz),-O-
), thioalkylenoxy (i.e., -S-(CHa)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 @’ is independently unsubstituted or substituted with one, two or three
substituents, each independently selected from Qz;

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 heterocyelyl, 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® s alkoxy, aralkoxy, alkyl, heteroaryl, heterocyclyl, aryl or -NR™R”".
2. The compound of claim 1, wherien R' is —OR?, —SR? 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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8. The comipound of any of claims 1-3, 5 or 6, wherein A is 2-pyridinyl.

9. The compound of any of claims 1-3, 5 or 6 wherein A is 4-pyridinyl.

10.  The compound of any of claims 1-3 or 5 wherein A is 2-thienyl.

1. The compound of any of claims 1-10, wherein R? is halo, alkyl, haloalky! or
alkoxy.

12. The compound of any of claims 1-11, wherein R? is chloro, bromo, methyl,
ethyl, trifluromethyl or methoxy.

13, The compound of any of claims 1-12, wherein R' is —OR> or —NR*R’.

14 The compound of any of claims 1-13, wherein R' is —NR*R>.

15.  The compound of any of claims 1-13, wherein R? is alkyl, haloalkyl, heteroalkyl,
aryl, haloaryl, alkoxyalkyl, élkyiary% or arylsulfonylalkyl.

16.  The compound of any of claims 1-13 and 15, wherein R? is methyl, ethyl, phenyl,
4-chiorophenyl, 4-fluorophenyl, 4-tolyl, phenylsulfonylethyl, 3,4-methylenedioxybenzyl or
dimethoxyaminoethyl.

17.  The compound of any of claims 1-14, wherein R* is hydrogen, lower alkyl or
alkoxyalkyl.

18.  The compound of any of claims 1-14, wherein R* is hydrogen, methy! or
methoxyethyl.

19.  The compound of any of claims 1-14, wherein R® is aralkyloxycarbonylatkyl,
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 heterocycly! ring.

23.  The compound of any of claims 1-14, wherein R' is
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wherein A' is CR°R” or NR®,

R%is hydrogen, alkyl, alkenyl, alkynyl, phenyl, heteroaryl, alkoxyalkyl,
cycloalkylatkyl, hydroxyalkyl, cyanoalkyl, aralkyl, heteroarylalkyl, heterocyclyialkyl,
aminocarbonylalkyl, dialkylamincalkyl, alkoxycarbonylalkyl, hydroxycarbonylalkyl,
heterocycliylcarbonylalkyl, hydroxyalkoxyalkyl, alkoxycarbonylaminoalkyl,
alkynoxycarbonylaminoalkyl, or imidamidyl; R’ is hydrogen or alkyl;

R is hydrogen or alkyl;

Q' is alkyl, alkoxycarbonyl, phenyl, dialkylamino, alkoxycarbonyl,
dialkylaminoalkyl, aralkyl, hydroxycarbonyl, hydroxyalkyl, hydroxyatkoxyalkyl,
hydroxycarbonylalkyl, heterocyclyl, heterocyclylalkyl, -N"R*'R¥R™,
alkylsulfinylatkylcarbonyl, cycloalkylaminoalkyi, halo, di(hydroxyalkyl)amino,
dialkylaminoalkylcarbonyl, heterocyclylearbonyl, -SO;H or alkylsulfonate;

mis!or2;and

nyis 0-5,

24, The compound of claim 23, wherein Réis hydrogen, methyl, ethyl, isopropyl,
2-propenyi, 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-
vimethyl, I,3-dioxolan-2-ylmethyl, N-methylpiperidin-4-yl, ethoxycarbonyimethyl,
hydroxycarbonylmethyl, morpholin-4-ylcarbonylmethyl, -butlyoxycarbonylaminoethyl,
hydroxyethoxyethyl, aminocarbonylmethyl, 2-propynyloxycarbonylaminoethyl, or -
C(NH)NH,.

25.  The compound of claim 23 or 24, wherein Qlis methyl, ethyl, propyl,
isopropyl, phenyl, dimethylamino, diethylamino, dimethylaminomethyl, dimethylaminoethyl,
diethylaminomethyl, hydroxy, hydroxycarbonyl, methoxycarbonyl, ethoxycarbonyl,
phenyimethyl, hydroxycarbonylpropyl, hydroxyalkyl, hydroxyalkoxyalkyl, 1-imidazolyl, 4~
morpholino, morpholin-4-ylmethyl, morpholin-4-ylethyl, -N(CH3)5",
methylsulfinylmethylearbonyl, cycloalkylaminoatky!, fluoro, dithydroxyethyhamino,
dialkylaminoatkylcarbonyl, pyrrolidin-1-ylmethyl, pyrrolidin-1-ylethyl,
cyclopropylaminomethyl, 2-oxo-piperazin-4-yl, 1,1-dioxo-thiomorpholin-4-yl, N-methyl-N-
(methoxyethyljamino, N-methyl-piperazin-4-ylcarbonyl, N,N-
dimethylaminoethylamino{methyl)carbonyl, -SO:H or -(CH;):80:H.
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26.  The compound of claim 23, wherein R® is hydrogen, methyl, methoxymethyl or
cyclopropylmethyl,

R is hydrogen;

Q' is methyl, dimethylamino, tert-butyloxycarbonyl or methoxycarbonyl;

mis 1 or2; and

nzis 1 or 2.

27.  The compound of any of claims 1-14, wherein R’ is

I T i
/r J /r N> rfza’N‘*\J O\\) Z {

\
@Y, ' @z R @ . @9mp O (@"ns

wherein R® is hydrogen, alkyl, alkoxyalky! or cycloalkylalkyl:
Q'is alkyl, diatkylamino or alkoxycarbonyl; and
nis 0-5.
28,  The compound of claim 27, wherein R® is hydrogen, methyl, methoxyethyl or
cyclopropylmethyl.
20. The compound of claim 27, wherein ny is 1 and Ql is methyl, dimethylamino,
tert-butyloxycarbonyl or methoxycarbonyl.

30. The compound of any of claims 1-14, wherein R} is

wherein Q' is alkyl, dialikylamino or alkoxycarbony}; and
nyis G-3.

31, The compound of any of claims 1-14 having formula:
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32.  The compound of any of claims 1-13 having formuia:

33.  The compound of any of claims 1-13 having formula:
X 0

El;\(u\ ﬁ:flo
)1/7 % N/)j'/\Nj
3
R o P
wherein X is fluoro or chloro.

34,  The compound of any of claims 1-14 having formula:
R? R O
Cf Cf 7 %
oIS et Ehe's s
. Ifl ‘ N or RN | P
R RS .

35. The compound of claim 23 having formula:

0 RZ ©
SeCo Sl ce
*@ o LG
N NN
(@"n ™ A ) Q" A‘-(‘{)m or (Q1)n2l‘A§‘(J Iny
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The compound of claim 35 having formula:

R2 RZ ©
@* @f* Oy
'N
% $
N y
Q" 1—-’ , (@1 1J or (@ 1

37.  The compound of claim 35 having formula:

R?
(@"ny /\/1 . @y /\/1 or (Qn /\/I

38.  The compound of claim 30 having formula:

RZ 0O RZ O
=
e Cﬁk Y%
> ‘)\/j & NM
NS
P
FN N
@i s o

wherein R® is selected from hydrogen, alkoxy, heterocyclyl and heteroaryl,

39.  The compound of claim 38 having formula:

2
RZ © rRZ O R 9
= O
R¥—r— RE—1— - P
= N/ S L N/ N\ N ‘ =
/’\N IN/ /‘\ | 7/ N N
7 N 1 —
(Q1)n2-/.N,__.J . (Q‘E)RzAN“ o (Q"ny NJ

R? O
= 0
RB-":"-//
N 3
(\l’
Z N7 N
N—;‘I
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41.  The compound of claims 39 or 40, wherein R?is alkyl, haloalkyl, alkoxy, amino,
halo, alkylcarbonyl or alkylsulfenyl.

42. The compound of any of claims 36-38, wherein R? is methyl, sthyl, isopropyl,
trifluoromethyl, methoxy, hydroxy, amino, chioro, acyl or methylsulfenyl.

43. The compound of claim 40, wherein R® is alkoxy, pyrrolyl, pyrrolidinyl,
pyrazolyl, imidazolyl, tnazolyl or tetrazolyl.

44.  The compound of any of claims 1-13 having formula:

RZ 0
S ®:
i ko\/)\n? \N '

wherein R? is hydrogen or unsubstituted or substituted alkyl, atkeny!, alkynyl, haloalkyl,
cycloalkyl, aryl, heterocyclyl or heteroary! and n; is 1-20.

45,  The compound of claim 44, wherein n3 is 3 or 4,

46.  The compound of claim 44, wherein R® is hydrogen, methyl, phenyl or 3-
carboxypyridin-2-yi.

47.  The compound of any of claims 1-14 having formula:

RZ 0O R o
° H\')OJ\ (J\fLO i N0
- —
R N2 HaN I L
QO R Qf
Q% or " H N "
R {Q")n
R1
R1

wherein R* and R” are each independently selected from hydrogen or alkyl.

48.  The compound of claim 47 having formula:

R2 Q RZ O _
A
RV"OYNW)LN \ x HZN\HJ\N " N
o rR 1 L J o « H |
R1 N R R1 N/'
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273 0 -.' ONOr NN r.--N,N...) 506.2 [MH)+ B 274 ,,,,, N ...,, $22.3
[MtH) + A 275 . _-:. 432.2 [ M+Hi + 454.2 [ MtH1+ A 100290)In Table 1, the 1C50
(nM for human neutrophil el astase are represented as follows: AS 15; B =
16-60; C = 61-150; D> 150 and ND = no data. - 105 - WD

2008/ 036379PCT1US20071020427

W0 2008/036379 PCT/US2007/620427

45: . A compound of claim | or 2 selected from:
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1002911Exanpl e 14. Neutrophil el astase-induced |ung henorrhagi c assay
1002921This in vivo assay is based on estinmating the anount of henorrhage
in the lung followi ng intratracheal administration of human neutrophi

el astase (HNE). Henorrhage is quantified by neasuring the concentration of
henogl obin in the bronchoal veol ar | avage fluid (BALF). (00293] Conpounds
wer e di ssoMPedHRs3OVMS0O or sal i ne and adm ni st ered i nt PEVERSUER$2T 0 nmal e

bal b/c mce (22-30 g) at a fixed volunme of O. 01 m./10 g or 0.1 nL/10 g body
wei ght, respectively. DMSO or~gald ne served as;vehlcle controls. Mce were

anest heti zed mﬁthohalothane a e trache sed by a small incision in
t he neck. Ten ninites after c ou hd adnlnl mce received 7.5

uni ts/ ani mal df Pl (Elastin ugt 3 Co. ) dISS ved in 25 nmL saline.
Three hours af N | instillatlo e animal § were euthanized with an
overdose of urethar 2 _t hor ax opened an he | ungs were | avaged vi a
tracheal cannul a mnth | nL sol utiign! con%;stlng 0.4%'trisodiumcitrate

and_0.85@6sod|un1ch|or|de3 Triton -100 as added m0<ihe col |l ected BALF at

a final concentratlon 2@6(v/v) ure ceII guption. The
henogl obi n concentr at t he BALF asuring the
absorbance at 405 nm 'e§ﬁéﬁ§;pre report Table é%%??lnhlbltlon of
FI NE-i nduced henorrhage wit Bntrol s

Fespect to yehicle-treate
1002941Tabl & 2 In vivo activity of co -@ ds Conpoungs% I nhibition in
! géﬁ? @

Muri ne Lun acture Hemer rdiage Model, 10 ng/ kg 2 " onc 41 IP 121
_110- NI 13 % % o ! - o
= 2 :
L pelhas sRNsS:
. - N/ ' 3 N/ . N/ 2
L.
g
F d/s\)
c oo 9 o |
SO COR . Ol :
LA, P =
> N)Mfﬁj o) VT LA
‘< l S/RN/ (‘\NAN/ N/ N i =
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7< et
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NIl - 106 - Compound Structure To Inhibition in Mirine Lung Hermrrhage
Model (c) 10 negke 16 C 18 A 21 25 NCa N

WO 2008036379 PCT/US2007/620427
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A compound of claim 1 or 2 selected from:
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- 107 - = Conpound Structure % I nhibition in Menne Lung Hermrrhage Model
@O0 ng/kg 41 LT O NN NA Nd 6 46 a(5.11.42 9 N C 49 ,

51 . A pharmaceutical composition comprising a compound of any of clairns i~  5landa
p p _ 7

pharmaceutically acceptable carrier.
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50 & . Nr-NNIN) 1 B52 -.0-------- 0----0----- 0 B53tiPNfa 3 1:5E1 N
4,0 C [00295]In Table 2, the %inhibition values are represented as '
follows: A< 10; B = 11- 30 and C 30 and NI = no inhibition. 100296] Exanpl e
15: Acute Lung Injury Mdel (Lung Perneability Assay) '

59 _* Use of a compound of Formula I

or a pharmaceutically acceptable derivative thereof,

wherein A is a 53-1C meimbered heterocyclyl or heteroaryl ring connected 1o the
henzoxazine core by a carbon alomy,

R2 is hato, pseudohalo selected from the group consisting of cyano, thiocyanate,
selenocyanate, trifluoromethoxy and azide, alkyl, alkenyl, alkynyl, haloalkyl, cycloalkyl,
NR®R®, -ORE, - C(0) R®, or —8(0)mR";

R®, R® and R° are each independently seiected from hydrogen, alkyl, alkenyl, alkynyl,
haloatkyl, cycloalkyl, aryl, heterocycly! or heteroaryl;

R' is bydrogen, halo, atkyl, —OR’, SSRY, -NO, or NRIRY;

cach R is independently selected from alkyl, alkenyl, alkynyl, haloalkyl, heteroalkyl,
cycloalkyl, aryl, heterocycly! or heteroaryl;

R* and R® are selected as follows: i) 1% and R’ are each independently selected from hydrogen,

alkcvl, alkenyl, alkkynyl, haloalkyl, cycloalkyl, aryl, heterocyelyl or heteroaryl, provided that at
Jeast one of R? or B is not hydrogen; or
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[00297] Adult male Wstar rats (200-250 g) were anesthetized with an

I ntraperitoneal injection of pentobarbital (30 ng/kg). Under the

anest hesi a, |ipopol ysaccharide (LPS) (100 p.g/100 uL/animal) or

physi ol ogi cal saline (1001.tUanimal) was intratracheally injected. WO
2008/ 036379PCT/ 1J52007/(,020427 |1 ncre of. lun ermeabi ity after LPS
instillation was Measufed™ t&&?ﬁﬁ"%’ﬁﬁﬁﬁé‘” “?@E\j}“ Y’@&@Q’@%Xﬁerom bl ood. EBD
(40 ny/ Ssubkiititg) fonas SatnherinBéred wbstivited baknsubsdivad betbouysyiat ter the LPS

chal l enge, At 6, hours,. ani mals were exsangui nat ed cardi ac _puncture under
oop and ey it MR A ReRaS et SRV AR =R Piedie & P00 m sal | ne
to ensur@;the renmoval of EBD fromthe vascul ar spaces. Lungs were renpved
and EBD was eXtdld ted in 6 nL formam de at 65 ' C overnight. EBD content was

determ ned by measuri ng absorbance at 620 ri musing a spectrophotoneter.
The test conpoufith fvas di ssolved in saline with a small anmpbunt of 1 N HC
and conti nupthsllyz 'kmf se&iRlsntraven us /hr,over 6

hours starting just’ afters CFeSPUyaly e‘llr%tei&&ﬁ}si al% g' ngretilgug%g¢¥ -eﬁcﬁ Tabl e 3.
[ 00298dFallently3selebind domaQ acherviQ' yis bflo, pomdouldslettad fromuibke kipuiCompistinedot
Str ucct,yléll{io(? th%c&ré}lgtie,bsielreﬁogﬁngtg, ntxﬁh%mﬁ&le!hm%ﬂ@ gzic%%droxy,uxg ﬂ%é’é %iu%e,( 1* N C
nitro, formyl, mercapto, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloalkyi,
potyhaioalkyl, aminoalkyl, diaminoalkyl, alkeny! containing | to 2 double bonds, alkyny!
containing 1 to 2 triple bonds, heteroalkyl, cycloalkyl, cycloalkylalkyi, heterocyciyl,
. heterocyclylalkyl, aryl, heteroaryl, aralkyi, aralkényl, aralkynyl, heteroarylalkyl, trinlkylsilyl,
- dialkylarylsilyl, alkyldiarylsilyl, triarylsilyl, alkylidene, arylaikylidene, alkylcarbonyl,
arylcarbonyl, heteroaryicarbonyl, heterocyclylcarbonyl, alkoxycarbonyl,
alkoxycarbonylalkyl, aryloxycarbonyl, aryloxycarbonylalkyl, aralkoxycarbonyl,
aralkoxycarbonylalkyl, arylcarbonylalkyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, arylaminocarbonyl, diarylaminocarbonyl, arylalkylaminoéarbonyl,
alkoxy, aryloxy, heteroaryloxy, heteroaralkoxy, heterocyclyloxy, cycloalkoxy,
perfluoroalkoxy, alkenyloxy, alkynyloxy, aralkoxy, alkylcarbonyloxy, é.rylcarbonyloxy,
aralkylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, aralkoxycarbonyloxy,
aminocarbonyloxy, alkylaminocarbonyloxy, dialkylaminocarbonyloxy,
alkylarylaminocarbonyloxy, diarylaminocarbonyloxy, guanidino, isothioureido, ureide, N-
alkylureide, Nmaryluréido, N'-alkylureide, N',N'-dialicylureido, N'-alkyl-N'-arylureido, N',N'-
diarylureido, N'-arylureido, N,N'-diallcylureide, N-alkyl-N'-arylureido, N-aryl-N'"-alkylureida,
N,N'-diarylureido, N,N',N'-trialkylureido, N,N‘-dialkyl_-N'-aryiureido, Nealkyl-N',N'-
diarylureido, N-aryl-N',N'-dialkylureido, N,N'-diary!-N'-alkylureido, N,N'N'-triarylureido,
amidino, alkylamiding, arylamidino, aminothiocarbonyl, alkylaminothiocarbonyl,
arylaminothiocarbonyl, amine, aminoalkyl, alkylaminoalkyl, dialkylaminoaikyl,
arylaminoalkyl, diarylaminoalkyl, alkylaryiaminoalicyl, alkylamino, dialkylaming,
haloaikytamino, arylamino, diarylamino, a.lkyiaryiamino‘, alkyicarbonylamino,
alkoxycarbonylamino, aralkoxycarbonylamine, arylcarbonylamino, arylcarbonylaminoalkyl,
i aryloxycarbonylaminoalky!, aryloxyerylcarboriylamino, aryloxycarbonyiamino,
alkylsul{onylamino, arylsulfonylamine, hetercarylsulfonylamino, heterocyclylsulfonylamino,
heteroarylthic, azido, W'RIR¥R®, PR¥,, P(=0)(R*),, OP(=0)R%),, -NR¥C(=O0)R?,
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134 \o 1110 N B 100299]In Table 3, the %inhibition values are
represented as follows: B = 11-30 and C > 30. 100300] Al'l publications and
patent applications cited in this specification are herein incorporated by
reference as if each individual publication or patent application were

speci fi,cal n | i 2 AL RS phShy D B ydrBE ahechiibyhicef er ence.
Al t hou ﬂfyl%% ?’%ﬁgéﬂbi‘“ﬁmgﬁ%ﬁ%“wq‘haﬁ egn é’esgrl bﬁj(;@?jrl]l s)grrelb{get ail by way
ofI : | | lasjntlha)t pﬁﬂuandkﬂmrbb’é’m‘-marbpw“ﬁbﬁ&ﬂ driopeag, e ahder st andi ng, it

W re to .t [ i i the art i

1 ght  SroinBy s PR e By BIBRE e RE AR A6, hyd: Bl "
modi fi Q?Jokﬁmsfomsayxyg&gnﬁdefoni?ﬁemeBkkymmuiﬁmdéﬁaﬂil?lhﬂa‘f‘i"@?ﬁl%’Hﬂ“’%}p| rit or _
scope of the a ed .c d t
T e I
conneche@lﬁ;ﬁoﬁ}ha‘rjdanﬁmmméf@m @ycbq:xyauléwbéwow%ﬁwﬁ af%'é’sﬂg{“ﬁi/ocycl yl or

het er Oagé’y g ;fm}'}%td;ékgﬁf%osu‘?f%ﬁﬁd&?ﬁh}%‘ﬁﬁt&&i aﬁrﬁtmm)stum ngpyp consi sti ng

of cyaf enocyanate, trifluoronethoxy azi de, aI kyl ,
?eia kenyélajkyedrylmyiosuifmlybafk»ijQ grytmboéukkywbswaﬁs atarusgyp p ) 1?2" -8(0)", Rb;
and R' are R | &¢ Y6 e ReSR: (i.al Kyl aI kenyl
al kyny |3 2RggyAp E err {}Exf‘oay%%%giéxé’ (ﬁf het er ocqcl %I gnd e(t eroaryl: Rl is
- OR3,  -(CBRR:0- f)d}sl@?;ymhem (i.e., -S,(CHZ),, §-) where y is 1 or2; or two Q groups, which
substitute the same atom, together forn alkylene; and
each Q' is independently unsubstituted or substituted with one, two or three

substituents, each independently selected from Q%4
each O is independently halo, pseudohalo selected from the group consisting of cyano, thiocyanate,

selenocyanate, trifluoromethoxy and azide, hydroxy, oxo, thia, nitrile, nitro, formyl,
mercapto, hydroxycarbonyl, hydroxycarbonylalkyl, alkyl, haloaltkyl, polyhaloalkyl,
aminoaikyl, diaminoalkyl, alkenyl containing 1 to 2 double bonds, alkynyl containing 1 to 2
tripie bonds, heteroalkyl, cycloalkyl, cycloalkylalkyl, heﬁcrocyciyi heterocyclylalkyl, aryi,
heteroary!, aralkyl, aralkenyl, aralicynyl, heteroarylalkyl, trialkylsityl, dialkylarylsilyl,
alkyldiaryisilyl, triarylsiiyl, alkylidene, arylalkyiidene, slkylcarbonyl, arylcarbonyi,
heteroaryicarbonyl, heterocyclylcarbonyi, alkexycarbonyl, a!koxycarbdnyialkyi,
ary]oxycérbonyl, aryloxycarbonylalkyl, aralkoxycarbonyl, aralkoxycarbonylalkyl,
arylcarbonyialkyl, aminocarbonyl, atkylaminocarbonyl, dialkylaminocarbonyt,
arylaminocarbonyl, diarylaminocarbonyl, arylalkylaminocarbonyl, alkoxy, aryloxy,
heteroaryloxy, heteroaralkoxy, heterocyclyloxy, cycicalkoxy, perfluoroalkoxy, aikmzyioxy,.
aliynyloxy, arelkoxy, alkylcarbonyloxy, arylcarbonyloxy, aralkylcarbonyloxy,
alkoxycarbonyloxy, aryloxycarbonyloxy, aralkoxycarbonyloxy, aminocarbonyloxy,
alkylaminocarbonyloxy, dialkyiaminocarbonyloxy, alkylarylaminocarbonyloxy,
diarylaminocarbonyloxy, alkynylalkoxycarbonyl, guanidino, isothiouretdo, ureido, N-
alkylureido, N-arylureide, N'-alkylureido, N',N’—dialkyiureido,N'-alkyl«N'-arylureido, N N'-
diarylureide, N-arylureido, N,N'-dialkylureido, N-atkyl-N'-arylureido, N-aryl-N'-alkylureidao,
N,N'-diarylureido, N,N',N'-trialkylureido, N,N'-dialkyl-N'-arylureido, N-alky}-N',N'-

i diarytureide, N-aryl-N',N'-dialkylureido, N, N-diaryi-N'-alkylureido, N,N',N'-triarylureido,
amiding, alkylamidino, arylamiding, aminothiocarbonyl, alkylaminothiocarbonyl,

arylaminothiocarbonyl, amino, aminoalkyl, alkylaminoalkyl, dialkylamincalkyl,
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each R3 is independently selected from al kyl, al kenyl, alkynyl, 'naloal kyl,
het eroal kyl, cycloal kyl, aryl, heterocyclyl and heteroaryl; R4 and R5 are
sel ected as foll ows: i) R4 and R5 are each independently

sel ected from hydrogen, al kyl, al kenyi, alkynyl, hal oal kyl, cycl oal kyl,
aryl, heterocyclyl and heter rruyl provi ded that at | east one of R4 or R5 is
not hyokrrgagmmoamyi dxarylammoaikyl akyle)ryi%mﬁ&yiRslkn”@@émhélﬂlkWW% he nitrogen atom

on which, t are sybstitu Uﬁf@ Lituted or
unsubsti?aﬁ‘l?ﬂi}x%f’%raﬂ’g%ﬁm %V&We"t{) ogrls amn f\%ﬁﬁge);i‘!ﬁﬁ;ht%he substituents when
pr esentalahgc8bbgtiheto, faraﬁimwmbunyimrcem(yﬂlirbom prging, 2ylcerherylamipagikyl,

%d?ge%ﬁgt l%:%*}iﬁ@fﬂn)ﬁ%kﬁ s r%ryﬁxyarglcarbgﬁ)gé%sﬁﬁ atr}t.l@} cmg&lﬁnﬁﬁ 3- p?/r :le méla, ZRS

RS are Qlaﬁisnﬂmajilhxyhmuhstsuﬂfmtyeﬂum,hhemmrﬂsulf@)ﬁﬁmmo gmggqcy Mléq&ifcgzyla@é]@q:}

i ndepe dent sel ect ed.+f ¥ ygohaloyeel ected from
t he gr(r} 1&?’%?11 g g\]ﬁ{ igﬂh@?@w Gg.%{t d@l rg%c anat e, thPTgf'I uor orret hoxy
and aZlchikyibMﬂ;lpl&Wi atoylyryipinisphonil duahéphosnk@&lomsaim@e omgTiTes06/ 020427

nitro, for roxycar y Lal kyl, al kyl,
hal oal Wyithr%dﬂeyﬁ‘gf"é‘g%wﬁo Qﬁﬁﬁ‘i%%ﬁ‘t?ym%“"m no ﬁ? F%R’gg%ln containing 1 to
2 doubl Qyﬁmﬂﬁy!o@l iﬁkﬁydzlfcm@m&glalnym@ribrlmw,@'ytsnilfqaiybﬂxbdr}'dsﬂ)’w&oé)‘ oal-kyl ,

cycl oal k cl oaI k l.al k het cl ryl
ot or outbpivedlty ey Sufstiunes. 4 ifrlfémvyh{lfwﬂ@"%?%%Wff%‘lﬁ%fﬁ?ﬁky| silyl,
di al kyl @?MJn%ldston @kkyd:ﬂyamydeﬁmrqab/ipxp rwla&qry!smxiryanlfoawayﬂhlat!@i@elﬁnyl

aryl al kyl i dene Icarb y
het er oc’/EY! %*@éyb%{%lﬁ“é %Lf%ﬂygé‘rx{ Oxygul Zy%zéorx% l%ﬁgl %ﬁﬁg&g@é{ |'oxycar bonyl ,
ar yl oxygeyikanwbadokyl dxaﬂcﬁzﬁahk@éyl&aﬂybWimlnwuﬁbm)@@&mmmﬁnkwf

I b | al kyl l kyl b |
a1 Y1 o ke GO ary P gt ST o a D ROP A e bony T e cony.

ar y:c FXYarraﬂg%(rﬁér@%gélkf%}(%rm@h@ﬁﬁlﬁﬁﬂﬂ exyo- (@m)@o@pm@umw @ycf%ai\koxy,

per f 1 uorgal koxy, . al kenyl ox I T 2%y,

aryl car GahprORsy sl %F@‘%Wﬁybﬁnﬁ%“% a?/f(\%%y ar ér%zylogﬁx"\g/,dz ?I;;/I o%car bonyl oxy,
ar al koxysareme axy aaliseter hanylkekye, al kyl am nocar bonyl oxy,

ai al kyl am nocar boRML ot LAY ML RILARSAINORNLAL ARy amAgCar bony! oxy.

guani di no, thi'otr el ur ei lurei do, N-arylureid

N - al kybiayeiogiocidnathy seicnowaw«t W@pra@etlwxmld azifie WOt @MSHH N Sr vl urei do,

N, N - di al. kyl.ur e do NG [ayg 1 M@ Hsdobpel do,

N, N - di e{?'y‘%lﬁ?lm " hf\zipf\? m}tiblrg-a% %@'[‘Hyﬁkﬂ@caz I@ i aﬁyl -N pa[yl ur ei do,

N-al kyl ;Mymroamm anylloalllkeli d@muma&wk/ plkgyl ant%magléw &dapgjpbonds, alkyny

N, N1-di ar IN- I ur e 8bsIRy1a1R gdg}@e |,kyl am dino,
ﬁ% %ﬂ % b%g% bny%loall}#d ¢ chﬁwl 4y bRyl ol i KtiBoych

aryl an Cﬁ ocar | am not I ocar on
aryl ani ngtehsyciatatohphy, ietiromyl, aaikyﬂoa-al&aywl fa:ﬁlkwérlmemlvéw trialkylsilyl,

di al kyl a | a | k I ], am noal kyl ,
a: kyl )altm E‘H{?ﬁﬂﬁytfﬁ)kly?ig}’ﬁ% lﬁllﬁ'g%% Mﬁﬂ rln{?)ﬁ:’c()l'e ar 5@# e, gllh( gprééﬁrIgtfa{br’lﬁl no, Y
al kyl ar ydr)aaara&;y abdéwaﬁmabmyl aammcyui)atdwaaimawr@mho

ar al koxycar bon C nyl.am n calk, a oal kyl ,
ar yl oxy G H{Th%’glaﬁ’aF cé&”?:‘gx%%wwcg%}oﬁﬁw}d %If%gg}@ F,Dgw(}xycar bony! ani no,
al kyl suld}gm}zam)miallaﬂydrﬁluhrbmyydanodaémevloékylbmmOﬁmhwyém no,

het erocycl yl sul f onyl a ro t.hio P(R5) 2,
Pac0) ( A EpEogy (g2 AR UaDgy Hes s Sh sa TR ARatdny £ F2)

al k?/lt ﬁr yd;@}gsgplmgwlm;legki;;aa}?%ﬁwhaﬁrpg@myiy hht;;dmgoardyipﬁmsgﬁgmiwqb, al kyl thi o,

ar io uor oa [ roxycar a [ no

i sgt hi o PEHEITOH ORI Bé‘ﬁﬂ"g:‘)ﬁylﬂgwy% "s‘tﬁr%% {iﬁ}:>§ "’xpy‘%% %IPJ’“%F‘%%

aryl sul f o0y iex¥onyltwlr axyssubbonyd:@xatyioabdedoysioks, @Wtkcooyyarbrallﬁomnsul fonyl oXY,
al kyl am nosul f onyl ox | al kyl am nos l fo | .0Xx aﬂm(%r%l am nosul f onyl oxy,

di aryl arﬁﬂﬁ@%ﬁﬁ{tﬁaﬂwb aézrl a&ww*a’ﬁi PFEROT ©% ky | sul fi nyl

al kyl SU'J!&%“MFLanﬁ{o)éhﬁurh)ﬁbﬂy Hsar}asl[mﬁhsaﬂﬁoﬁbﬂpk) guyaidionyisuhiboide, urailikdMysul f onyl

ki | kyl f o0k ALY | fonyl,
i ary! ariGese oy PR, Ryt e g oLl H S RER Y BB o

substi t ufigyRHHE N- aryaurama YON -diafyhidd @y, N- amcyiamgaenisrmqo Naegﬁtﬂhea&kﬂta‘ﬁrwo

al kyl enedi oxy (i.e., -0-(CH)y-0-), thioalkylenoxy (i. e. , -S(CH2)y-0-)or
al kyl enedi t hi oxy (Le -S-(CH2)rS-) whyere y»is 1 or 2; or two QL groups,
whi ch substitute the sane atom together forn1a|ky|ene; and each QL
i s independently unsubstituted or substituted with one, two or three
substituents, each independently selected from Q; each @ is

i ndependently hal o, pseudohal o selected fromthe group consisting of cyan,
t hi ocyanate, sel enocyanate, trifluoronethoxy and azi de, hydroxy, oxo thia,
nitrile, nitro, fornyl, nmercapto, hydroxycarbonyl, hydroxycarbonyl al kyl,



nitro, forrnyl, nercapto, hydroxycarbonyl, hydroxycarbonylallcyl, alkyl,
hal oal kyl , pol yhal oal kyl, am noal kyl, di arni noal kyl, al kenyl containing 1
to 2 doubl e bonds, al kynyl containing 1 to 2 triple bonds, heteroalkyl,
cycl oal kyl, cycloal kyl al kyl , heterocyclyl, heterocyclylalkyl, .aryl_.

het er oary N -dardirkigp, N ¥ ke kylpreidar M Ncypy-N Wéﬁfiséfﬁbiark}ﬁﬁgiykg’l#fF?Péi“’ﬁ‘f}i)‘si lyl,
di al kyl apybgiN yi-diasd ol dd] BAyAdsiry i alkyluerdp) NiN'Jiiriagtlkgldo dameino,

aryl al kyl; a@mg?zlxmﬁhi%ﬁ% beRKbimiREBbEAT Bemihinofelenoaylydrganbonidarbony,

het er ocycl, ar’noggcﬁ 1 a[!nlt(xgl)é%iﬁﬁf ﬁ%lamﬁ!nm%%fxmeﬂ?{f Hiﬁb&hminoaﬂcyl,
aryl oxyc & § y?g&yca_r 0 t ar Moxycar bl%rrﬁylo’ diarviamine
ar al koxyelylyy alkyh sl ppng ot W% O RO RORYT ’

al kyl ar nilkplearbommy pliehrzuniiparg. e Ay 6 ¥W§31“§WFI§%OW§1"BB£H‘§H“?’

di aryl ampRredsemyihe, :atettehkyhamwaiiss arfonyirbomidkeryalidr y| oxy,

het er oar Xﬁ«fﬁ&%yca%h REREALK OXYiox helentoyahyinoxyylotyaiboayikoiy,

perf 1 uor %’I@Mﬁ yiafl eﬂg’%ﬁf% 1afh Y DALY suBLRNEKERY, hetdr iy tigRtBoniltxy,

aryl earb oxy,. aral DoAY Xy, wal i Q NROY=oyear bonyl oxy,
aralkoxyéﬁF%ﬁﬁﬁ@B%?ﬁmé 4§ﬁ%a bgthé&§?'%fi%§?% 'Q %g?%oqu i@ﬁidﬂo
di al kyl ariaHotapmbai.ekylanArephanyh ST FRAPBERY BRY ISP h{ﬁ%q?fqonyloxy,
guani di nasyltisopenihauwaiy oo, yrdeixdearboatady e Taeeyand: YRR BBl IsulinyIoxy,
N-al kyl uEtg(g,gg,fonl}didklgz,-a@ikﬁliklyldi@ﬁdrgmulfd&yaéﬂyyﬂlydkd}xasyfeuvleith@}kows}imi’é‘?’% ur ei do,
N -aryl u-':a%;i' Q 1{&}!5,]!35@',Qikﬁ}laﬁayrlo!éﬁlﬁin@%xyMiﬁik&MhﬁlNS\ﬂ[@ﬁ!ylmﬁ,i zﬁlﬁami_nosulfonyloxy,
N-aryl - N-a TlliI}r %Ilf'g»r? loxy! '}tﬁ%%{a)éhﬁ'ésﬁif%;o& M Medifh @l A ebelParylsulfinyt,
N, N-di al TN g?y uﬁf' elydao’ 1 ! aminosylfonyl, alkylaminosulfonyl,
N-al Ky! - KDy sfomy sy on N kPR oK APEST e ok Ki} 1N1 N-TrEaryl yre do,
ani di no, didikydraindsdifero), atapiapiuifont, damiEypad Rt Botilyiaryiaminosuionys, of
al kyl ani ngtdnpsanbanybstinas stbmasinot hioot frappngHuenia tiznder Qe atgeRgfoxy (ie. -
a: Ey: am no. ﬁ%;?kp:{@al%kﬂ(ﬁgmal ksﬁtqmi’;{hy}Lﬁaﬁii!aﬁaie&igfx;gjm y3-erisal ‘?@TT?Y;
al kyl aryiam noa v a m AR, 1o haled i Bawdar yl am no,
di aryl a, it th & k%q %r%ﬁu .wnc)?%.‘blsgt]u thg% n¥® oty to i8M8n
ar al koxycar bonyl am no, aryl carbonyl am no, aryl carhonyl am n ;
aryl oxycar bonydealfanisaidg ﬂ,‘“‘”ﬁﬁ%ﬂﬁ‘ﬂ%&‘f}@é@b‘ﬁ ﬁﬁ}tfsﬁﬁ‘lieﬁsé"’aip’l %I%I o HARIXLbstituers,
ar yl oxyareaskic artgengdngdyiemgiedfromd 4™ > WO 2008/ 036379PCT/ US2007/ 020427
aryl oxycar bonyl am no, al kyl sul fonyl am no, arylsulfonylanmno, . .
heteroarylsulfﬁmygﬁﬁmﬂgﬁmﬂﬁpgﬁﬂﬁygiymgum&amwhahﬁnuwyﬁeh@Wb@r?ﬁtHi@Fmﬁfido,
P\ SRR PLIE Ay LA e G 03 ) us, N0 i

; i . : { ; aalkylene;
hydr oxy pheegiyh-or & g Khieeeg Soily oS, PO FiiRbjon or thisalkey
hydr oxycar bonyl al kyl t hi o, thi ocyano, isothiocyano, alkyl sulfinyl gxy,
al kyl sul f onyl oxy, R3nyd Blikicieagh mstsnengenyly dyfogsy pisxy ?Wh;?\éﬂﬂlﬁi’;)%i‘ff‘%[’ﬁ"ﬁy| oxYy,
al koxysul f,QBy:haxyl, haghdesublianybaxiylalgiikyl am nosul f onyl oxy,
di al kyl am nosul f onyl oxy, aryl am nosul fonyl oxy, di aryl am nosul f onyl oxy,

al kyl aryl anmi nosul f onyl 0xy.. 2l kyl Subdi B¥lesosdl vt digmyleteransthisul finyl,
aryl sul fonyl E@‘F g&y%ﬁl’fa(l)kﬁg’lﬁéi kggysul 1fogﬁyjyl , ean‘i nosul f onyl ,

al kyl ami ns&t@oeshylkylefnd| kyl ami nosul fonyl, aryl ami nosul fonyl ,

M no, cyl car bonyl am no, al koxycar bonyl am no,

di aryl am nosul fonyl or al kyl aryl am nosul fonyl; or two %%7qﬁ?up§, whi ch
substitute atoms isakaxyladikory, bididrcrangd ooyt ethef -Fiorn HI'RY1 enedi oxy
(i.e., -0y WreQt 2 nedibhth QR lebtQDOXY sefine Bydrol G- @HRPY dBedsor seiected from the

hi oh' SubBTi Grthal Gleal B CUSeEHEr PO Ry e R, g Wi Rd OB
i s i ndepedident dyyirums ibetiticu UG PERBYE Rt TEEdPUMPAY OB St MBS MHHTES

subst i t uepgnoneachrisndependent kiyosel gotpeldofiaromuGyion. diffuse RpmEERiEEX Y |

al koxy, ali[%l.(h@&ysb “Liiﬁ%l 7palnﬁ'et)@rspﬁ£}%l'iuis. heg.et oayel yhrpnianydumenid - NRTGR7dint wher e
R7 and R7, ‘;‘ar & eaac Dr'ligz‘iqde‘{glg"giggn[ge.!'igéom{lgr qg@&clel%gé.!(.%l:]ec[i@ﬁ %LMJ orp@ N;Jms;jiam,

het er oar yI*"{t ¥ GATAIkyT™'6F Het er oc chylé,or,R?ﬁaqd R71.Loget her form
al kyl ene, PapygF WF’@ﬁlee,x'sao%%ﬂatl‘f"kg‘f|f-'5%‘é**?o%/“ﬁ’t'hi-“,al?a"f“k‘iff“'"e,“r‘fé; Hps R ‘”Fégi‘,“%i’ and R53
are each himgp@ﬁdein;tgttgyﬁth;yzd)lii@gfef.wglgué*quk}yFisfsaleal'n‘w-y,a.i‘l,a'rlg:rukvp-,;»e}ﬁé[fs_:é»rnofalﬁmn’cm 0
het er oar al.dyd cichetieraeyol yheloks. het erocycl yl al kyl ; R5 i s hydrogen,

al kyl, aryl, aral kyl, heteroaryl, heteroaral kyl, heterocyclyl or

het erocycl yl al kyl ; and R63 is al koxy, aral kox | kyl , heteroaryl,

het er ocycl y#3. afVFuﬁwfﬂNﬂiﬁRW@?mnRxg‘Oﬁi‘ﬁ%éﬂﬁ%ﬁ%ound of claiml, wherien
Rl is --OR3, -SR3 or NRARS. 3. The compound of claiml or 2, wherein
Ais a 5-7 nmenbered heterocyclyl orjfjeteroaryl ring. 4. The conpound
of claim1,2 or 3, wherein Ais a 5-7 nenbered heterocyclyl ring. 5.
The conpound of claim11,2 or 3, wherein Ais a 5-7 menbered heteroaryl
ring. 6. The conpound of any of clains 1-3 or 5, wherein Ais

pyridinyl.

- . I P T T S —



10. The conpound of any of clains 1-3 or 5 wherein Ais 2-thienyl.
11. The conpound of any of clainms 1-10, wherein R2 is hal o, alkyl,

hal oal kyl or al koxy. 12. The compound of any of clains 1-11, wherein
R2 is chloro, bronmo, nethyl, ethyl, trifluronmethyl or nethoxy. 13.
The conpound of any of clainms 1-12, wherein R is -OR3 or -NR4R5. 14The
conpound of any of clains 1-13, wherein RI is -NR4RS. 15. The

conmpound of any of clains 1-13, mherein R3 is aIkyI hanaIkyI

het er oal kyl hal oar yl yl Iar qu | al kyl .
16. The céﬁ‘pou%"' &2 oo Oéla? %g)% g o 18 arggfe Of??B‘X di RX et hyl ,
phenyl , 4-chl o&mﬂ@mydemthjdkMt mpnhen;w H;scaﬂs 1sc5d:q/eld frquin elrey Eroud fcomrytlirgt cbfyl

3, 4- nethylenedl MafcH ound of
any of clains R%ﬁ"m\% Segna g’r‘%z%g&g]ge%%tsIﬂL \Adé?meéa ugﬁ x%z?r % k%%%%})kyl

18. The corrpousbdd@me,atﬁlypadlﬁc lcﬂmaflltw‘apnrunl%ua wtyes milmonRy i fb@Slh;ﬁéJiO@gWrSﬁﬁét hyl or
met hoxyet hyl . neumomé;%hmﬂ- bgroﬁcﬂmg%qlc%fnoﬁﬁﬁo&;y He&logsdlf%aséﬁznbm%lﬁk nR5is

aralkyloxycarbonylalkyl di al kyl ‘am noal kyl., heterocyclyla
aIkyIheterocycPVﬂdﬁ*m%$Hﬁ%V%4EVF“m“m nephdins, heggicc §i6u ﬂﬁmﬁ?rgﬁVK@ﬁ cl ai ns
1-14, wherein B@xﬂtﬁ }@ﬂt@ﬁéf(ﬁ?&)’&&ﬁ@@ﬂﬁd edriayd, pergtidemithyHiRmsdeeisn Hection

4-nDrphoIinoeth N- et rrolidin- or th et hyl . 21. The
conpound of an¥ aB‘F’ e Fﬁiyii APTRHEF @f"r‘fmé%ﬂé?n&%s %’é@%"ﬁl r SOGi FePeifre

ni trogen at om ewntewtu Iohus ehyeymanes, Shiliwtsi disgtseddifsonimted Htrgapifaryrenpésted

het erocycl yl or. heter oay, y Of-q4cl ai ns
1-14, wherein uﬁlnuég%%%ﬁfﬁégamﬁfﬁﬁoﬁﬁ%ﬂﬁ%gféggﬁgg%gﬂgg%ﬂ chgﬁhey are
substituted fonwﬂaBS or 6 nmemnbered heterocyclyl ring. 23 The
conmpound of any of clains 1-14, wherein Rl is / - 116 - WO

2008/ 036379PCT/ US20071020427 wherein A is CR6R70

hydr ogen, 341 ky(The ugp Ry pL claipsSimyas; Wisrranie Senﬁ%lﬁygwé?é?weuﬁ’awh@cﬂ@%kyl

cycl oal kyl al kyl , hydroxyal kyl, cyanoal kyl, aral kyl, heteroarylalkyl
heterocyclylalkyl, aninocarbonylalkyl, dialkylaninoalkyl,

al koxycar bonyl al kyl , hydroxycarbonyl al kyl , heterocycl yl car bonyl al kyl

hydr oxyal koxyal kyl , al koxycarbonyl am noal kyl, al kynoxycar bonyl am noal kyl ,
or imdamdyl; R7 is hydrogen or alkyl; R7 is hydrogen or alkyl; Q is

al kyl, al koxycarbonyl, phenyl, dial kyl arni no, al koxycarbonyl,
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di al kyl am noal kyl, aral kyl, hydroxycarbonyl, hydroxyal kyl ,
hydr oxyal koxyal kyl , hydroxycar bonyl al kyl, heterocyclyl, heterocyclylal kyl,
-1\ 1+12.51R 57R53, al kyl sul fi nyl al kyl carbonyl, cycl oal kyl am noal kyl, hal o,
di (hydroxyal kyl ) am no, dial kyl am noal kyl carbonyl, heterocyclyl carbonyl,
-S03H or al kyl sul fonate; nl1 is 1 or 2; and n2is 0-5. 24. The conpound
of claim23, wherein R6 is hydrogen, nethyl, ethyl, isopropyl, 2-propenyl,
2- propynyl, 3-butynyl, phenyl, cyclopropyl nethyl, 2-hydroxyethyl,
hydr oxycar bonyl et hyl , hydr oxycar bonyl propyl, ethoxycarbonyl et hyl,
met hoxynet hyl , et hoxynet hyl, cyanoet hyl, 3-cyanopropyl,
di met hyl am nonet hyl , dinet hyl arni noet hyl , 4- nor phol i noet hyl, ,
~ 2-pyrimdinyl, 3-pyrimdinyl, 4-pyrimdinyl, 2-thiazolyl, 4- :
fl uor ophenyl net hyl , 4-net hoxyphenyl net hyl, pyrrolidin-I-ylmethyl,
t etrahydrof unan-2- ylnethyl, 1, 3-dioxol an-2-yl net hyl, f
N- et hyl pi peri din-4-yl, ethoxycarbonylnethyl hydroxycarbonylnethyl 1
mor phol i n- 4- ylécar bonyﬂm&bmybundemmtnylow}@sﬂdtfmwl am noet hyl , :
hydroxyethoxyethyl anlnocarbonylnethyl 2- propynyl oxXyc bonylanlnoethyl

or - .C( NH)NH2. o~ 025. The c ound of ckaim 23 or erein Ql is

. met hyl pr |sopropy ny d'nﬁihyla i_ethyl am no,

di met h % ﬁiﬁl: hyI a et yI hy am nonet%mydroxy,

hydr oxycar.ho t WoX ca bdﬁ h Xy ar-onyl heny t hyl ,
hydroxyedr b ny prop oxyalky oxyalgk | kyl/—1-imdazolyl, 4-
mor phol i 170 nnrpholund4 yl met hyl, phollﬁﬁdkylethyl v N( CH3) 3+,

et hyl su inylnéthylcarbony1, cycloalkylanlnoalkyl quoro

di(hydroxy;thyl)anlno dialkylanlnoalkylcarbonyl pyrrolldln I-ylnethyl

pyrrolﬂ;i O-yl et hyl , cycl @propyl ngnet hyl , OXO; pi perazi- 4yl ,
1, 1- di Ox¢ ~eafrarphol i g N- metlhyJl- N(nethoxy t hy I)anlno
N- net hyl - pi petazi n- 4-yl

N, Ndi et hyl nlnoethylanlno -SO = 2)

WO 2008/ 03 PCNBZOQ;/OZQ@?? ?6 The d of c mhe

hydr ogen, r vl n@ﬁhﬂﬁy’ or c c propqug\/ J R7 | y en Cﬂ is
met hyl , dlnwthylanlng tert- butyLoxyc bonyl:_ o oxycar bo nlis- or

2; and n2 is 1 or 2. 27.The conmpound of any of] c alns - 14, mhereln R~

rNcrA. L > R N)) (01)n2( QL) n2~P6(cQL) n2, ( 2¢wher ernn i's hydrogeh
al kyl , .Ik@xyallc org cycloalkyl‘l< I' QL i x&gfzfl kam no or . ‘-
al koxyc bonyl ; andin? is 0- 5. helconpound o/LN erein R6 is
hydr og hyI ho yet hyl Ij g N»Sl\ | |
: N7 NN <:§: \j/\w N7
N\ N ' +
_ /N’ ‘ N//_/\/ \) d 5 T\) ’
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cycl opropyl met hyl . 29. The conpound of claim 27, wherein n2 is 1 and QL is
met hyl , di met hyl am no, tert-butyl oxycarbonyl or nethoxycarbonyl. 30.The
compound of any of clainms 1-14, wherein RLis \ 4. (Q n2 wherein QL is$

al kyl, diallcylamno or al koxycarbonyl; and n2is 0-3. 31. The-conpound of
any of clains 1-14 having formula: - 118 - (01)n--"jJ?N R1L 32. The conpound
of any of clains 1-13 having fornula: RR2 R2 02 0 00 O 7N . N-L'""""N N R3I
RkO NV.-RN O :

0 O
a : ) MeO
‘ P> ~ > N

~ 1 o~
D s
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33. The conpound of any of clainms 1-13 having fornmula: wherein Xis fluoro
or chloro. 34.The conpound of any of clainms 1-14 having fornula: R2 OR2 OR2
0 35. The compound of claim23 having fornula: R2 OR2 0 R2 001 or

(01)2"--"Ar4l )ni - 119 - WD 2008/036379 36. The conpound of claim35.
having fornmula: R2 OR2 0 O

' o

0 " & ’)\/\\
] MeO N N
0 : )L ]
o 0 ‘ B - N

- AN

) N
N 77 ONTON ¢

n : _NL)N - /N‘) _ f

¥

Mal
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PCT/1JS2007/ 020427 R2 0 0 I, 1-19 O (Ql)nrAl-J 37.The conpound of claim
35 having formula: wherein R8 is selected from hydrogen, al koxy,

het erocycl yl and heteroaryl. 39.The conpound of claim 38 having formul a:
R2 o0 Re dr, NNI (Ql)n2--,Nci 40. The conpound of claim 39 having foriul a:
R2 0 - 120 - : '
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WO 2008/ 036379PCT/ US2007/ 020427 41. The conpound of clains 39 or 40,
wherein R2 is al kyl, haloallcyl, alkoxy, am no, halo, alkylcarbonyl or

al kyl sul fenyl . 42. The conpound of any of clains 36-38, wherein R2 is
met hyl, ethyl, isopropyl, trifluoronmethyl, nethoxy, hydroxy, am no, chloro,
acyl or nethyl sul fenyl. 43. The conpound of claim40, wherein R8 is
al koxy, pyrrolyl, pyrrolidinyl, pyrazolyl, imdazolyl, triazolyl or ‘
tetrazolyl .. 44. The conpound of any of clainms 1-13 having fornul a:

R2 0 0N 0O NRO ?n3 wherein RO is hydrogen or unsubstituted
or substituted al kyl, al kenyl, alkynyl, haloal kyl, cycloal kyl, aryl,

het erocycl yl or "heteroaryl and n3 is 1-20. 45. The conpound of cl aim
44, wherein n3 is 3 or 4. - 46. The conpound of claim 44, wherein R9 is
hydr ogen, nethyl, phenyl or 3- carboxypyridin-2-yl. . '47. The conpound
of any clainms 1-14 having formula: R2 O Rl wherein | e and RY are

each i nde
claimd47y

ed from hydro

n.or al kyl .- nge conmpound of
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R20 H2ZNO - 121 - . A compound of claiml or 2 sel ect.ed from 122 123
124 5.04. A conmpound of claiml1l or 2 selected from CF3 OPr 0OV 0O 000
N51" ' ----- Y -- LN ' . '
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Nt N teNMcj NN.-- \z----1--N 125 Me O 5A phartnaceuti cal conposftion
conprising a conpound of any of clainms - 50 and a pharmaceutically
acceptable carrier. 52 , Use of a conpound of Forrmula 1: or a ‘

pharmaceutically acceptabl e derivative thereof, wherein Ais a 5-10
mei nbered beterocyclyl or heteroaryl ring connected to the benzoxazine core
by a carbon atom R2 is hal o, pseudohal o selected fromthe group

consi sting of cyano, thiocyanate, selenocyanate, trifluoronethoxy and

azide, al kyl, al kenyl, alkynyl, haloal kyl, cycloal kyl, NRaRb, - O01E, - C(0)
It', or -S(0)m2. % , Rb and R are each independently selected from
hydr ogen, al kyl, al kenyl, al k-ynyl, hal oal kyl, cycl oal kyl, aryl,

het erocycl yl or beteroaryl; Rl is hydrogen, halo, alkyl, -ON -SR3 , -NO
or NR4RS5; ‘
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each R3 is independently selected from al kyl, al kenyl, alkvnyl, haloal kyl,
bet er oal kyl, cycl oal kyl, aryl, heterocyclyl or heteroaryl; R4 and RS are
selected as follows: i) R4 and R5 are each independently selected from
hydr ogen, al kenyl, al kynyl, hal bal kyl., cycl oal kyl, aryl, heterocyclyl or
heteroaryl, provided that at |east one of K4 or R5 is not hydrogen; or ;
ii)R4 and R5 together with the nitrogen atomon which they are substituted
forma 5-10 nmenbered substituted or insubstitued heterocyclyl or heteroaryl
ring; wherein the substituents when present are selected fromone or nore
"(21; mis 0-2; nis O to 6 R, R2, R3, R4 and R5 are optionally
substituted with I , 2, 3 or 4 substituents, each |ndependently sel ected
fromQ, where QL is halo, pseudohalo sel ected fromthe group consi sting of
cyano, thiocyanate, selenocyanate, trifluoronethoxy and azide, hydroxy,
oxo, thia, nitrite, nitro, fornyl, rcapto, hydroxycarbonyl,

hydr oxycas bonyl al | cyl , Ik¢I hal oal k I/mpolyhaloalkylif E noalkyl,
dlanlnoa aIkenyI C c3n|ng I t otibl e bonds, a cont ai ni ng
fo 2 tri n I ~ CY6 cl oal ky4 I terocyclyl
het eroé’yc yl Qﬁ\ ar§’| hé’te o,;lryl ar al kvl Jar al kenyl , ra{ kynyl ,

het er $ky| i [N dlalkngtylsply aUK,Lva)yIS|IyI

triar aIkyI¢ yIaIkyllden alkyléﬁﬁﬁbnyl arylearbonyl

Cﬁlkoxycar-. ylo

het er oar y| car bonyl , het- ocycl yl car bo
al koxycar bon aIkyI aryl oxjicar bonyl ,
ar al koxy ar aI carooonyl aI k

Icarbon kyP anlnocarbonyl
‘alkyl i rhb OEariio ﬁ\ :
: dlaryl i nocar bahyli, aryIaI ocarbo ar
‘ heteroarylo y N eNeroaraI y* H%terocycl xy c cloahk
a

perflug , alkenyloxyyjalkyny$@iyvq alkoxy oalky, rbonyloxy

arylc bonyloxy, aral kyl car bonyl oxy, .IIcoxycarbonongy 0

aryl oxycarfony oxy, aral koxygar bonyl oxy ah nocarbonylox,

al kyl ar ni ngcarlbonyl oxy, di al Kyl am nocarbgrytpxy, al ; yl 'nocarbonyloxy,
di aryl am m ggnyl oxy i dPno, | sour i do, urejgé ur ei do,
N—aryIUév lgr~ ,¢4%@§j di a yNG%E@EE, N aIkQT \JiE arylureldo

N ,N - N, NI - rei do, NN

iaryl urei N aryI !
N-al kyl - N;#{y eldo N—arngﬁ?alﬁyl ei do
N, N1, 2'r-trji a Iureldo alkleﬁkaTy#ﬁieldo \\\arky N,N -~

diarylureido, NN, N-triaryl ureido, o|n- ~al kyl am™di nog arylanldlno
am not hi ocarb nyI, al ky .rnbnothlocar-r- arylan1n0|h|mcarbonyl am no,
-a

am noal ky | am noal Kyl , di al kyl amg ar yI a

di aryl ar I \alky' oaI%yI aWk s ¢har-mino,

hal oal k%/)l arni no, llaryhap % am no, ~ah ryl%rnl no, O

al kyl car bon amh|Mb alkoxngr o$\9kalkoxycarb yFa '

aryl car bony @W/no aryl ar H“Id?nln aryloxycarbgp¥ﬂaninoalkyi,
aryl oxyaryi ear bonyl ar ni no; yloxycar nylan1n0= alkylsu onyl ani no,

aryl sul f onyl ar ni no, hetcroarylsulfonylaw'n@> het er ocycl yl sul f onyl am no,
het eroaryl t hi o, azi do, - >, 51R521 253, R( RS 2 P(=0) ( 50)% OP(=0) (R50) 2,

-NR6() C( di al kylphoesgphonyl, al Ar yl phosphonyl |arylphosphonyl
hydr oxyp al ky io,l ar Ithtn, 1%3; | kyl

hydr oxyg I"tcHi o tHI & yano, i sot hi Qc )

al kyl sul f ony]| N ryIsquthy y# arylsulfo yIS&y, ﬁydroijul on ony,
al koxysul fo y/pxy, ar ni nosul f't nonxy, al nosul Wy '
dlalkqu nGsquononx ’a?yfarnlnosulf oxy, di Lxﬁanlno quononxy,
al kyl ar nosul f anyl oxy, al kyl sukfinyl, aIIcyIsulfonyI, aryl sul finyl,

aryl sul fonyl, hydroxysulfonyl alkoxysulfonyl, am nosul fonyl ,

al kyl'am nosul f onyl , dialkyla,ninosulfonyl, aryl am nosul f onyl ,

di aryl arni nosul fonyl or al kyl aryl at ni nosul fonyk or two Q groups, which
substitute atonms in a 1,2 or 1,3 arrangenent, together form al kyl enedi oxy

(i.e., -0-(CH2)y-0-), thioal kylenoxy (i.e., -S(CF12)y-0-)or

al kyl enedi thioxy (Le., -S-(CH2)rS-) where y is 1 or 2; or two QL groups,
whi ch substitute the same atom together form alkyl ene; and each QL
i s independently unsubstituted or suBghituted with one, two or three
substituents, each independently selected from Q; each @ is

i ndependently hal o, pseudohal o selected fromthe group consisting of cyano,
t hi ocyanate, sel enocyanate, trifl uoronethoxy and azi de, hydroxy, oxo, thia,
nitrile, nitro, formyl, nercapto, hydroxycarbonyl, hydroxycarbonyl al kyl,

al kyl, hal oal kyl , pol yhal oal kyl , am noai kyl, di am noal kyl, al kenyl
containing I to 2 double bonds, al kynyl containing I to 2 triple bonds,



het erocycl yl al kyl , aryl, heteroaryl, aral kyl, aral kenyl,. aral kynyl,
lieteroarylal kyl, trialkyisilyl, dialkylaryisilyl, alkyldiaryisilyl,
triarylsilyl, alkylidene, arylalkylidene, alkylcarbonyl, arylcarbonyl,

het er oaryl car bonyl , heterocycl yl carbonyl, al koxycar bonyl :

al koxycar bonyl al kyl , aryl oxycarbonyl, aryl oxycarbonyl al kyl ,

ar al koxycar bonyl’, aral koxycarbonyl al kyl , aryl carbonyl al kyl, am nocar bonyl
al kyl am nocar bonyl, di al kyl am nocar bonyl, aryl arni nocar bonyl ,

di aryl arni nocar bonyl, atyl al kyl am nocar bonyl , al koxy, aryl oxy,

het er oaryl oxy, heteroaral koxy, heterocyclyl oxy, cycl oal koxy,

per fl uoroal koxy, al kenyl oxy, al kynyl oxy, aral koxy, al kyl carbonyl oxy,

aryl carbonyl oxy, aral kyl carbonyl oxy, al koxycar bonyl oxy, aryloxycarbonyloxy,
ar al koxycar bonyl oxy, am nocar bonyl oxy, alkylanlnocarbonyloxy,

clial kylam nocarbonyl oxy, al kyl aryl am nocar bonyi oxy,

di aryl ar mynogar bonyl oxy, guani di no, i sothi oureido, ureido, N-aIkyI ur ei do,
N-aryl ureijdo N—alkylurc 0,oN , N-di al eyl yreido, N -a -N aryl urei do,
N,N - djat Iu ei do, N—ar du erdo N, N-di a hylurerdo‘ ¥4 k kyl ur ei do,
N, N- di~ary - rial hderdo '

N, N -di al kyl -N- O N-di al ky[ ur i db,

N, N-di aryl -N -II do trlaryl ﬁﬂﬂﬁﬁﬂ@ﬂ:;Fky|aﬁldan
‘aryl am dir nothr%fﬁh;ﬁj%ﬁ a Icylanl ot iocaqggﬁyl

aryl am not car bony)l , antnaaIK rcylanlnoalkyl '

di al kyl ami noal i cyl, arylam noal kyl , am noal | cyl; o}

al kyl aryl a 'aIIcyI al kyl no, di al kylattiho, hal oalt égtno aryl am no,
di aryl am &0 .(jcylaryl oalkylcarn ) ing, alk cagbonyl ai ni no,
aral k xy no.. | ami'ng; ar yNcarbonyl&r af nﬁcyl '
aryl oxy&ar i ndal Ryl , al kyhoxycar bon | kyl NN

aryl oxyaryl c ami no, qf?hox§carbonyh§£ﬁh aIIcyIsd(; nyl am no,

aryl sul fonyliat ni no, heteyoaryksul.fonyta het er 0 ycirylsul fonyl atn o

het er oan'y ~ azi do, Q/r\\rgzis52R53 5510)2 P(---- )2, OP(=0)(e)?2,

I'p osphonyl diary I phosphonyl,

'-NR6C(—b)R63 di al kyt phosphonyl, alkyl ar
- Juoroallcy thie,

sphonyl , al kyl t hi o, arylthlo
hydr oxycarba glkylthio, [ [

t hi ocyano, is ano, 4 nyl oxy, ‘
al kyl sul f | ox aryi sul fjnyj oxy, ary ot y, hydro y;ulfonyloxy,
al | coxys F%EKQ;?nin.fT omyl oxy, alkyla Qsul y :

di al i cyl am no p % ;i? sul f8 di aryl am yl oxy
alicylaryla no ul ronyl‘oxy, Ifrny : aIkyIsquonyI aryl sul finyl,
arylsulhizﬁt droxysulfon xysulfo yl, am ] ,
alkylanﬂnoqulfonyt, di al.kyly osul f onyl arylantn | f onyl , >

di aryl ani OSquonyI or e\ﬁylarylanlno Ifqul or two QL groups, which
substitute atgms in a 1,2 or,1,3 arranggnept, together fo@ntalkylenedroxy-
0- (CI-12)y 0- Ienedrthroxy

thloalky enbxy (|. : ;
(i.e., -S NS-) where ly i7s : h substitute
heg, étﬁzﬁﬁ fe; and” pendently

the sa

tnsubstrtuted or strtuted zone, T ree/suhst each

i ndependent Ie&te wE5 LS hydroXY, dl'koxy, aralkoxy,
al kyl , [heter o . het 85 argym £N12. 2R23, faher e R2 and, R71 are
each |ndepen entIy hydr og ? aIkyI aralkyl aryl ; %eteroaryl

het eroaral kyl or heterocychtyl, or R7 and R21 together form &
azaal kyl eue, oxaal kyl ene or thiaalkylene; R51, R52 agnd

i ndependently Rydrogen, al yI aral kyl, heteroaryl, ﬁgﬂ a |,

het er ocycl yi @eterocyé <:hydrogenO al'kyl, aiyl

ar al kyI r oa het er oar al kyl /Bet er or-het er o j<y+a; il and
R63 is &b O'Y’Né%EEQEFXMfalkyI het'er oar yl t he er gcy; Iyrv_g% _arf -N 001231
in the nmamuf ac Taﬂ t for{;583m| serrgeghydrotase medi at ed
di sease® eI@cﬁgéffromlw@ group conS|st|ﬁg~bf\edlnDnary enphysenma, acut'e
respiratory distress syndrone, adult respiratory distress syndroneg,
idiopathic. interstitial pneunonia. cystic pulnonary fibrosis. chronic
interstitial pneunonia, chronic bronchitis, chronic sinopuitmary

i nfection, diffuse panbronehiolitis. bronchrectasrs asthma. pancreatilis,
nephritis. hepatic failure, chroni d%heunatoid arthritis. joint Scieroma,
osteoarthritis. psoriasis. periodontitis. atherosclerosis, rejection

agai nst organ transplant, premature amiorrhexis, bullous dermatosis.

shock. sepsis. system c |upus erythenmatosus. Crohn's di sease, disseni nated
intracapillary coagulation. tissue injury after ischem a- reperfus ion.
fornatron of cornea cicatricial tissue and nyelitis. 53.The use of claim
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