PHENYLALKYL N- HYDROXYUREAS FOR TREATI NG LEUKOTRI ENE RELATED PATHOLOA ES

[ 0001] CROSS REFERENCE TO RELATED APPLI CATI ONS [ 0002] Thi s application cl ains
t he benefw0 20f2/qas7sority to U S. Provisional Patent Appl ipcatisooiSes2i@l No.
61/ 369, 462, filed on July 30, 2010, and U.S. Provisional Patent Application
Serial No. 61/438,798, filed on February 2, 2011, the entire disclosures of
whi ch are incorporated by reference herein. [0003] FIl ELD OF THE | NVENTI ON

[ 0004] This invention is in the field of preventing and treating

at heroscl eroti c plaque, cardiovascul ar di seases, and ot her inflamuatory

di seases including chronic obstructive pul nonary di sease (COPD), ocul ar

i nfl ammatory di t , i ity i rthritis,
cancers incl udi mm@%m&%@%ﬁggﬁg%@%ﬁm@sm ratory
di stress syndrone, ipfg@ RIENE WS L ATSEDI®A THIOPIGTRSShock syndr one,

i schem a i nduced nyocardial 1 njury, and central nervous system pat hol ogy
resulting fromformation of |eukotrienes follow ng stroke or subarachnoid
henor [hatle. [OROSS REATRIRICKII RETATHINBREIOANTIONS6] The build up of
fat-1aden deposits on vessel walls as atherosclerotic plaque causes

Progrg@eive NAfid PMiBBioh BalREnY 8SSEI of psHAR (8914, PrédiGHaPPdcch OF COronary
artery. Eventual l | umen or blood flow wthin the vessel is reduced to

Iy, . : S
such a | evel Amdicationgdstial Nas gbHox462a lild gntlulnds c3id0.ond l-Jitovisienalie, s
starved of oxyaenaGakhyine. Al RO% 1Mk ebs RIQUMGESGAI dhoVesk At di sease
resulting in fgﬁea?@ gtta%k, 1gt'Sao}imgg’orbég’per| p eral g{s’cﬁemﬁ% reduced bl ood
flow to feet dscldsegsdf whiph ahisopostaidy, refepneclengit y | i poproteins (LDLs) and
i mmune systemcells accunmulate in the vessel wall and attract immune system
cel I sigopie t Ry § glr]%ﬁ@![ | mmune systemcells ingest the nodified
LDLs,[dg(J)?%/]i ng rise téo att@vgﬁop lglts, whi ch constitute a lipid core of the
pl ague. The i mmune systemcells secrete enzynes that degrade coll agen of
the flW9Pdus cHps Brentine isgp dsdelbefdrpreaingrnd txdingathsraspmene PBfilenew col | agen

fibers to repgidiol§if aRe ARG Eothd RN A Lglﬁgasgg int:l_laging@l&oﬂi@y result in

pl aque rupture during which’'the blood of t lumen intermngles with the

| i pi d core, rabstudtize prloweirsdisedsat CORIIL eeultylinitranpaierydisaesenasthing, a result, a
clot fornms a : sgl . >cl . i clusion of the

bl ood vessel rhglg%gtgrg}éﬁ%f %g%%éd%ﬁ%%%&g@%%ﬂgrg?ﬁ% lgﬁ(ggﬁ%,aﬁﬁhi ch results in
deat h of hearlymphgadsepsoriashy, adult respssivey distest syntlimole, ioflanxygenbaat ryi ng bl ood
resulting in Peart .atlRskndlc ShEOKE. i HIBRENARYS 8 SUERISHLE A4 N9 to plague
rupture are the najor causes of nor o di y and m)ly?aalrl%y |ﬁ"pa ients
suffering frarnecadmdivomaysieingathdioge aesesing [roil0jnfliew uledompass t i on i n
arteries is indicative of the risk of acute coronary syndrones. Soft plaque
i ncl udes a hifléﬂ“ﬁ?%i“@%@ﬁé@ﬁ{aflﬁoﬂ%ﬁmo %Wﬁ‘n fibrous cap and inflammatory
cells. Plaques with these characteristics are at increased risk for rupture
and t [0803lssocBACKGREUND @Y FHKINYENUB)NN t he past, the buil d-up of

at heroscl erotic plaque has been treated by the use of

anti - rch ! d | i B ] ent the

pui | dBET ol s e i o o VRRE ok BEh o B e Bl Ul 1 m
reduci ng t he presredsse ohrraohiog estherobel audch 4 ipiadsgroiid ot dvgorhyootry.t hey do not
directly tre t he underl yi auses.o | aque._r.upture whic ad to a risk
of acute even Vse.nm%‘rl?'é?ué?%lr%lbgogfli 8Wt‘)§lﬁ’[”% tfélg'? %Sagvlv? ]’Eeﬂucg’ﬁ%ilflossﬁdrllalleé'gledﬁfgs may still
be prone to pisagueichuph beaet ramdicat biatn W@ isstarycd@®D Ok gen-aadyihg Blood O

cardi ovascul ar, .di seases, |.eukotriene inhjbitors have potential for efficacy
5 Parge naHigh PORG Gedl SO ERGe T als SRR THGE of bi of ogi ¢
actions and hayiphdigerhstiggedted basd Fflaeto fet diledd) e halFockss @@Be processes

i nvolving inflammation including chronic obstructive pul nonary di sease
(CoPD), ocul efi‘en?l?¥f1}P8Pﬁ‘r‘E?El%§r(§DH?)§‘é‘3%@Pn%gé’ﬁtﬁ%?ﬂ%ﬁcpé@&?t& i} RENFSEs, rheumat oi d

arthritis, capgrind attRed iuhhdg sysRikells dfto BRAed¥NPNPIBRIL RPe@ideasism adul t
respiratory distress syndrone, inflamat o[jy bowel di sease, endotoxin shock
i

syndrone, i scitBmingcs Rgueadic) d¥dr aiviae risniodriy draplgs cehich gnsieievous system
pat hol ogy resyid iddof hOPlaque. The immune system cells secrete enzymes that degrade



formati on of |eukotrienes follow ng stroke or subarachnoi d henorrhage.
However, there is a lack of effective agents that act as | eukotriene

i nhi bi t orwo 2pOme}s0herefore, it is long to be desired tecpruseoido4m agent
which will be effective preventing and treating cardi ovascul ar di seases
caused by atherosclerotic plaque through stabilizing the plaque and as well
as preventing the formati on of atherosclerotic plaque thereby reducing the
ri sk of plaque rupture and acute events as well as effective | eukotriene

i nhibitors. [0011] BRI EF DESCRI PTI ON OF THE DRAW NGS [0012]FIG 1 is a
schemati c showi ng a chem cal reaction producing 1-((R)-but-3-yn-2-

y1) - 1- hydr Oxydéﬂ%%n% eFl‘)i':bfous k%f&f‘?ﬂllé:ﬂl%ue%nél ﬁre n%%%'g%l ﬁe?lpgf’ﬂe@g a chem cal
reaction producing RHP. [0014]FIG" 3'Is a schematic show ng a chemnica
reacti on prodwdigeg fibRs (NEBaEhE C4p damage. The weakening of the cap may result in

f1 uor ophenyl hﬁ?&u@ r@ d&ﬂg%é%%ﬁrkgiﬁg Byth ?LmPern%{XI%’l %mé\bm*&}’ﬁ%‘? qur ea.

[O015]FIG 4 's emati©c s em cal reaction pro C|ng
(R) - N-[ 3-[ 5- [dote, nch in proteins that foster blood coagulation. As a result, a clot forms and

fl uor ophenyl) 1-2-1thi 1- ropyn ur.ea.
00161 Fl a5 e A d R IR R ramr BLPRYENRGD e thg

(R) - Nd4345- [ ( &tops blood flow to the tissue, which results in death of heart muscle or brain

f 1 uor ophenyl ) net t hi en 11-1-me |.- 2- pr opyny11- N- hydr gxyur ea.

Loty B e 6 et Bttt g P B R By Mha b EE98h) ot oduct i on
W t h i ncr easiTigsdRaRsvets relating to plaque rupture are the major causes of morbidity

N-[3-[5-[(4-fl uyorophenyl )uet hyll-2-thienyll-1-nethyl-2-

propyny11- N—HVHP%%?UWé%P%W@FST%“%E@%§J“?%@Y@TﬁFé@m¥e?s a line graph show ng
mean | eukotriene E4 (LTE4) production with increasing doses of

N- [ 3- [B6T]1( 4- fihapie @plpsiytionue btk tsAndibdtiea wilthe lisk@taoyde c@ronary

propynyl1l- N- hydr oxyur.e VY 0191FIG 8 is_a bar ph show ng
per cent chang% Iﬂmﬁ?éﬁgggﬂgi?%W?%iﬁ%§¥%£§??vénﬁPﬁ%éﬂﬁnﬁ%“ms“mfm%
inflammatory cells. Plaques with these characteristics are at increased risk for

rupture and the associated acute events.

[0008] In the past, the build-up of atherosclerotic plaque has been treated by the use of
anti-hypercholesterolemia and anti-hyperlipidemia agents to prevent the build-up
of blood cholesterol. While these agents have been successful in reducing the
levels of cholesterol and lipids in the blood, they do not directly treat the
underlying causes of plaque rupture which lead to a risk of acute events.
Therefore patients treated with existing agents may still be prone to plaque rupture

and acute events.

[0009] In addition to cardiovascular diseases, leukotriene inhibitors have potential for
efficacy in a large number of diseases. Leukotrienes have a multitude of biologic
actions and have been suggested as factors in numerous disease processes
involving inflammation including chronic obstructive pulmonary disease (COPD),
ocular inflammatory diseases, asthma, allergic rhinitis, rheumatoid arthritis,
cancers including leukemias and lymphomas, psoriasis, adult respiratory distress
syndrome, inflammatory bowel disease, endotoxin shock syndrome, ischemia
induced myocardial injury, and central nervous system pathology resulting from

formation of leukotrienes following stroke or subarachnoid hemorrhage.



(hsCRP) in the presence of increasing doses of

N4345-[ (4-fl uor ophenyl ) uet hyl1-

2-t hi eny Mo2omatibsh- 2- propynyll- N- hydr oxyurea (VI A- 2291 PCT[UB0R0PFH2B 9A is
a bar graph showi ng the change in non-calcified volune in nultidetector
conput ed tonography (MDCT) images in patients wthout N-[345-

[ (4-fl uorophenyl)uethyll-2-thienyll-1-nethyl-2-propynyll-N hydroxyurea
conpared to an average of patients who received any dose of N4345-[(4-
fluorophenyl)nmethyl] -2 -thienyl] -1 -nethyl-2-propynyl] -N hydroxyurea.
[0021] FIG 9B is a bar graph show ng t he percent of new plaque lesions in

mul tidet ect OrH&%@Phﬁ;ﬂ; it QARAGLA f@%ﬁ tlgm%&ehlgbtﬂ&%'lﬁp&g) M thout N-

-2 -thienyl] -1 -net propyny roxyurea conpared to an average
of patients who recei ved any dose of NA345-[(4- fluorophenyl)nethyl] -2
-t hi eWPI91 - 1 Thegforp 11;121%6@%9@8}%(1 - mgddconAge e avhithopdp Effestive0A is a line

graph show ng,LEB4, n@%&t‘iﬂg%rdl&aﬁ%ia& ﬁﬂéa%esvﬂﬁseﬁ ?%lh\éﬁﬁclé@@c Pl Rf

N-[ 3-[5-[ (4-fl uorophenyl)uethyll-2-thienyl fpynyll Nhydr oxyur
ea (VIA- 2291)th@9glpﬁate@zmg)th9pbg@b@d ap 92 33 m@ntlmaeuf@rratlma@ graph show ng

t he percent c T 100 ng of
N3 L5 [ (4 f uo%glﬁ)a{]oﬁlgg}a)*a@éﬁ e {eg{u%u{gﬁr tgrélf)r/lﬁlggfliiﬁzldu@ Rl B {EERLVRS

met hyl - 2- pr opasrwell bs M évyide lwlycunqa ifhhir2291) conpared to pl acebo. [0024] FI G
10C is a bar graph show ng the per cent change from baseline of hsCRP in

patie who gRi8
N-[ 3- fb@ ] fIF uoro%ﬁen%??r thy IiEDﬁAeVr‘ﬁIH?Sl-
met hy[ooZz]pr Om{Gyﬂ.ﬂs-aNcl‘iBtﬁHt@)ﬁb{(kw&@-a ¢hnfic 2 28 onRsmrngd - (R)-Rltdcebn. [ 0025] FI G

11A-D are photo hs show n non-rupture prone and rupture prone plaques
in patients VO% ‘%81‘3(%%1‘(1]&6 Ny of N4345-[ (4-f1 uor ophenyl ) uet hyll- 2-

t hi en 1- met hy -p ny N-h yure a (VI A-2291) conpared to

pat i eifpg)i3 g %f Lﬁ%‘éé{ﬁ%"m% 66%‘@] @acﬁol‘@rfg@cglg% ‘graph showi ng the

rati 0[0%14]necr1_5i8 g’ls aosrctelentlargllc% (g]\x?lgg a 2hem1£)al re%ctlon producing (R)-N-[3-[5-[(4-
fluorophenyl)methyl]-2-thienyl]-1-methyl-2-propynyl]-N-hydroxyurea.

[0015] FIG. 4 is a schematic showing a chemical reaction producing (R)-N-[3-[5-[(4-
fluorophenyl)methyl]-2-thienyl]-1-methyl-2-propynyl]-N-hydroxyurea.

[0016] FIG. 5 is a schematic showing a chemical reaction producing (R)-N-[3-[5-[(4-
fluorophenyl)methyl]-2-thienyl]-1-methyl-2-propynyl]-N-hydroxyurea.

[0017] FIG. 6 is a line graph showing mean leukotriene B4 (L.TB4) production with
increasing doses of N-[3-[5-[(4-fluorophenyl)methyl]-2-thienyl]-1-methyl-2-
propynyl]-N-hydroxyurea over 12 weeks.

[0018] FIG. 7 is a line graph showing mean leukotriene E4 ('TE4) production with
increasing doses of N-[3-[5-[(4-fluorophenyl)methyl]-2-thienyl]-1-methyl-2-
propynyl]-N-hydroxyurea over 12 weeks.

[0019] FIG. 8 is a bar graph showing percent change in high sensitivity C reactive protein

(hsCRP) in the presence of increasing doses of N-[3-[5-[(4-fluorophenyl)methyl]-
2-thienyl]-1-methyl-2-propynyl]-N-hydroxyurea (VIA-2291).

[0020] FIG. 9A is a bar graph showing the change in non-calcified volume in

multidetector computed tomography (MDCT) images in patients without N-[3-[5-



t hi ckness in non-rupture prone and rupture prone plaques in patients who
recei ved 100 ng of

N[ 3-[ 5- [WO-2bixnmasBphenyl ) met hy11l- 2-t hi eny11- 1- net hyl - 2- pcomgayio43ghy dr oxyur
ea (VI A-2291) conpared to patients who received placebo. [0027] FIG 12A and
B are bar graphs show ng the fold change in expression of various proteins
in non-rupture prone and rupture prone plaques in patients who received 100
ng of

N-[3-[5-[(4-fluorophenyl)nmethyll-2-thienyll-1-nethyl-2-propynyll- Nhydroxyur
ea (VI A-2291) conpared to patients who received placebo WO

2012/ 015750PCT{_HR20 A Spgth?YQ NN« [8029] I n accordance
with this i n%n?ﬁ%nﬂiﬂe{l?ﬁﬁ ﬂﬁ!)eengtgi]un at gt:()ﬁglll\%{gm | stX&atzlgon to patl ents
of compared to an average of patlents who received any dose of N-[3-[5-[(4-

o or | phar md T B L T R S T o event 1 g
or LT RREI N ARORGher %hcsgmvﬂ@g% GALEGUASEL L hSRIRERcBng ot her

infla tor I seases | ng oni ¢ obs Ive pul nonary di sease
(COPD) , ocul ammpnlfeamm&trmhy (MDﬁHagages agtahiems wahdue Neli3d Svit#-ni tis, rheumatoid
arthritis, psQria istre drorre i.nfl ammat ory
bowel di seaseﬁ) HOgT %o%y(?)?lleﬁl hoc 89 [r%l ?Pm%né/ﬁlsl\l %}/@ ced Cr?gl %rgladl al

injury, and aenh a@drageﬁpﬂwatsmtremmaBMcmgyf Ne3-ys-{ (|4ng fr om formati on of

| eukotri enes ,riol I Wyﬁ)gwa{y@g%ﬁegﬁllsl %Lﬁcfgr%}gnyﬂ%gyérha e I n this manner

the conpositi

and 1 (82phar Rl by S b DEAP T T ep il R Cﬁwfﬁ@ ing and

preventing vang ous-[pai-NalMmgiopBenyh)ticeiyn-2t thengpnpashli2gpophyll e i nvention
ntio [ 0030] The invention provides a

gg%é's.sf S eI 2 LANE G oAt g%grshof o] T '
> N 11-1 N-
o phiPhbbeuthbal iy karrELem Syl RHRPLOR e R LR S THaR L on o

conpri ses | esguithawheiecdibed 19 nfz SMAM-[ PABFuoloPhdpBmerPdii®afl]-11 he
conposition cor‘rL)rl ses less than 1% of the S-enantiomer. |n another

embodi ment, tREPEGIBRTYI I hydReiusad Vid-2R Dgpppaed wplieboner s of

N-[3 (4 fl uor ophenyl )uet hy11-2-thi enyll-1- net hyl 2- prop 11- N- hydr oxyur
e or BB addth | Gar P BT pEred Pl ast Mah O e GISRBAL | ot 1

I ess than 2%pafefls whd RSSivEdA0 ridbr N3-BNRE-MB6rofRROIMBBIY 2-thidgy1Eenposi tion is

provi ded in a unit dosage formftor oral adm nistration wherein the

corrp05| tion iBepylespapynyH-MRYdABIR2 (YIAZBBUcomBaredm tigebe. g., 25, 50, 75,
rrg;]) In one aspect of this enbodinent, said unit oral dosage formis

a tabIOéI? br ddpsldpel 2featgtprRis ﬁhﬁWéﬁtIIOBﬁuPé‘F@@m&FéW BEEIGPIREY hod of treating

a | eukotri eney{fkaihgdi fAl VR REYvdaN 08 npURIN L[5t {u-RESHpH S RQhy1EONPr i Si ng

adm ni stering a conposition conprising

N-[3-[5-[(4- fth@wlbﬂ)ﬁ@fiwl)Zdé@ﬂwﬁl\?hbtdmxefhvﬂvm AEthgompargsk o pouaist - Nnydr oxyur

ea or phar macgif j.Eald gplaeé[? £ctive salts thereof wherein the conpound

conprises | ess than S/ the S-enantioner of

N43- [ fl o I

2" tni By 1-GE RIS PR ing e ryvo et cprg ishnsand B | o1 1 s

provi des a cdh@bm% ingrengeptpe ipging gndRrupandiprSac glagies ingraties who received

N-[3-[5-[(4-f{ - 2-1 hi 31-1- et 1- Nhydr oxyur
ea for use |n0tBr egwgytis)WEEE%%%eéK%B%tgﬁié@%?gfL%hgzﬁnq&x@: ject in need
t hereof. | n dryéroapivod{Vidn2291} tvenpaoxdpo paticnowhboeceisé plaoehpr i ses | ess than 1%
of the S-enantioner. In another enbodi nent, the conposition for use

consi BX087]of RAfvdl28-and aart bargeaphs slfowing the fold change in expression of various

N-[3-[5-] (4_f l g{n(s:)pnhr%?lyl %thr%t hcyn]é]an i} mrg n]‘)()lél. Ry g tler%ts receiy
propynyll-N— roxyurea armaceut et Pl eCtivE salh?s f”hereof and t he

Senanti omer |E)0In®<§N Fafs- [Z%uﬁoghe,ny]l)msthylﬂ hameﬂ}%l ‘rethye-paopehyigN- enbodi nent

t he corrp05|t for u rovi de uni.t dosage formfor oral

i nt ot at | ROEYE B ICHE R LR o et Bt o Rattoammunt Cof about
25-100 ng (e.g., 25, 50, 75, or 100 ng). In one aspect of this enbodi nent,
said unit oral dosage formis a tablet or capsule. [0033] DETAI LED

DESCRI PTI ON [0034] I n accordance with th| s invention, it has been discovered
that the admnistration to



patients of

N-[3-[5-[(4-fluorophenyl nuet hyll-2-thi enyll-1-nethyl -2-propynyll- Nhydroxyur
ea, its pNeromoastsocal |y acceptable salts, or its pharneceatse@alokizi1o

accept abl e hydrol yzable esters is effective in treating patients
susceptible to heart attack, stroke or peripheral arterial disease caused
by at herosclerotic plaque, cardiovascul ar di seases, and other inflanmmtory
di seases including chronic obstructive pul nonary di sease (COPD), ocul ar

i nflammatory di seases, asthma, allergic rhinitis, rheumatoid arthritis,
psori asi s, adul t respiratory distress syndrone, inflamuatory bowel disease,
endot R%)Q WMM?WIN BR§eHR | ncl uding | eukem as and | ynphomas,

i schem a i nduce rryocardl injury, and central nervous system pat hol ogy
resul ti ng}ef romformation of |eukotrienes foll ow ng stroke or subarachnoid

henor Kade. Wereokarorsly SopTTnispoies bapieod iy g5 alpikdaion th the

adm ni strati %uéﬁts 5he [§Wﬁ@?ﬁu&1‘o?l‘ﬂe ?f)m%tkll?l 'zrl}{%?}'}l] Py 9o Ry IR € of its
pharmaceutically acceptable sal 0 patients are effective in the

treat ment of hdicaygkeonihgarasedicaleifechiye wls Waigof igleifeqtige & preNenting s,

rhi nosi nusiti I f ] ' S such as
irvmy ronodel Sa B RELARE phik, PG HUERT fog naSAL Bofihiige

t ranspl ant at i @eascs dichpatglvhenpuibstowsry pdlinonas ﬂss:assc(ﬂ(él?lbl:lecrum and asbest osi s;
Oj[ her pul ITDI’I? Man%%er&g Uie3 e§l%1gtlﬁ %,S I%f'ilgr%ir{i%s ehl} dyart% tlsa %lor}asfé espi ratory
di stress syndrone, Vi YAl bronchi ol it s, obstructive st apnea, chronic
obstructi ve pubhonairatodidseaseyndyat, imﬂa‘rﬂrba:tmslbswalrtdseaseherdofo@m*shocdcf

bronchi ectasi s %nd brcﬁncho% nclli)nar‘%/ fféslﬁl asi |tnfll armator% di seases such
as arthritis PPAIGIPNG BT Esar PR U SRS P B Hephr i ti s,
interstitial @mudgplresultmgﬁbnﬂsnﬁat@ﬂdf ietkduadiamtodioyingewelke @i sease; systenic
i nfl ammat ory ses such as rheunmatoid arthritis, vasculitides (e.qg.
systenic | upuséllb Rig s mgehage %ﬁlﬂF 5%{‘9658?§°’§’P?Fd?%t edﬂ%?“ﬂ@hé\gﬁ%'Schonl ein
pur pura) and [Bf[alﬂﬁlﬁﬂr@phbn}l’lﬁh@l@}ﬂ] DikiiendNd -GaAGIEL- p@Fyﬂyuaxs -h§@lok gt S

(i ncluding nmel anoma, nesot helioma, pancreatic esophageal , prostate
and col on carf&@éahgl)maw%k@rﬁca@t%aﬁwﬁﬁ@?ﬁé@e i (e eg arﬁl@r%Véfltrﬁg patient"

i ncl udes any Jaﬁe@s%a%ldg?émbreﬁum 86ihipdMi8n bB(hs ﬁ%ﬁmnlo%%nge@ 1Q0faRr NoOre

di seases that_are treatable or preventable using the conposition of the

i nventi on and?’pf Bpé-copntipice of its pharmaceutically acceptable salts. This
i ncludes patients who in view of their famly history, genetic testing or

the prwsence e iRteR€6n provibiesd AGhPOStibEe@prisHIRK RS- dMRSt@NSINB- hi gh
chol esterol, diabetes, obesity) have a predisposition to a disease that the

conmposi ti on df- [ﬁ%%uqrmhémli%hya %rﬂwnyarﬂelnéthyln%la@myli Ndydmeayueac@ut i cal |y
accept abl e Sgﬂhfal%ndcéutf%faﬁ}e&?écb{@e dalls theRBE WRGein WRRLE pbHGCRMPASIsidon of the

i nvention and/or one or nore of 1ts pharnaceutically acceptable salts is
used in pati ehans2%kbtha Secnantivato @@nga@b@cpmpm @e conppsgios campriseh &8s t he
composi 100 G 1P of Y QU AMS RIHEEE Sboliyct. ‘ﬁ?etdoﬂmgomm&lﬂ ihgye not been
di agnosed as having any o ese di seases e "conposition of the invention
is used as a lp{anpﬁybmtlsrnér@pf Nﬁéié[(éifmamb@lyl)mﬂwl]fﬁemrcsylﬂﬂanetln}ﬂe

adm ni strati 0mOSI -t any v n nor e of
its phar maceﬁﬁ) BWY % %%(yéb%a Oré)a%)r sal&?ug dpggfg%thvg Sfll?ﬁg‘%rg% ‘the onset
of any one orenamromeots ledsdmezﬁ s@a$@s than D. Zﬁ)iﬂftlﬁbeEﬂlBMﬂtLJﬁQOll/ 045210
[0037] I n accordancte W t h Jn S inventi on. i% ld(i scovered thatt when t he
conposi tion o PRETTTHY BAYWEH Mot UBHESE® gk o SF PR EHERRESIT B8 1y

accept abl e salotipodtien 1aq}fasasnt$ﬂaeraembuh00mabﬂteﬂt190 nighie.gC ofPpOsTs, borolexhi bits its
effect and m nim_zes or el] es the toxicity or adverse effects comonly
associ at ed wiTH- d&pacReckAl A SRYGTREL i L oY szt S MR on of t he
invention or @paiQr nore of its pharnmaceutically acceptable sal ts to be
adm ni stered to human patients even at high dosages w thout producing the

O AR 5Bl RO S SRR S BBIER e

al | hal ogens,inpaiitjed i @ell yherddr &Sﬂlp'iﬁlng(‘ahinﬁﬁstﬁﬁ}g afdobh@bditkeh @nthrikiagi ne.

[ 0039] By "pharmaceutically acceptable salt” it is meant those salts which
are, within the scope of sound nedical judgnment, suitable for use in
contact with the tissues of humans and | ower aninmals w thout undue
toxicity, irritation, allergic response and the |ike, and are conmensurate
with a reasonable benefit/risk ratio. Pharmaceutically acceptable salts are
well known in the art. For exanple, S. M Berge, et al. describe
pharmaceutically acceptable salts in detail in J. Pharmaceutical Sciences,
1977, 66:1-19. The salts can be prepared in situ during the final isolation
and purlflcatlon of t he conpounds of the |nvent|on or separately by

o r



phosphate, picrate, pivalate, propionate, stearate, succinate, sulfate,
tartrate, thiocyanate, toluenesul fonate, undecanoate, valerate salts, and
the |i ke.wBeprxgsmsvati ve al kali or al kali ne earth netal pealusgoiinei2uae
sodium lithium potassium calcium nmagnesium and the |ike, as well as
nont oxi ¢ ammoni um quat ernary ammoni um and am ne cations, including, but
not limted to amoni um tetranethyl amoni um tetraethyl anmoni um

met hyl am ne, di nethyl am ne, trinethylamne, triethylam ne, ethylamne, and
the Iike. [0040]1n the present disclosure, the nanme or structural fornula
of a compound represents a certain isoner for convenience in sone cases,

but the compaynd Na G pAmRARLL01-Rlenfil: 3R DIYGRLLGR-MAY | nCl ude al |

i soners such az 5egnetr¥@é#®?spn%$, og?ﬁial igbng% .ag@d on an asymetri cal
car bon, st er dvidgaera ot phatnmeeyticahideffdeavd jakethatepCwhases the cotpowtdur al |y and an
i somer m xtur i i A | . S G <At A Tul a for
convenience,(§H%H%§;&Egﬁggyﬂghgggf&@ggﬂgﬁggfE%Bﬁyiﬁﬁ¥§&wﬁﬂg?%€%fg, an
asymetri cal Zéwdnph-lanahyliagropeyphéspdroxyurcat he nol ecul e and an optically
active conmpound and a racem ¢ conpound may be present in the present

conpo but ~ I t] i 10, e ) i ncl udes any
one. F&g%hdi{P%E?W%ﬁgfﬁgbgkﬂ%§PV%h Bﬁﬁgﬂgﬁg%&%gkbggigﬁ%g@g%%ggﬁnot

limting, butNaM5-Eiyebmphdnghmetml-2bbicsylhdineton-2eprepypstl-dN- f orm mi xture, or
an anhydri de ,Qr, hydr JFurt her -cal | | i te which. i roduced by
degr adat 1 on' IPUFETERE uriH b0 RRRY, B TERMRRI s M HiReB e or 1 ne
present i nvenhérest. [f G4bjHotlinwint, khelrenmpotigeh fohede comerigs tasc than €%caff sone of the
conmpounds of described herein include asymretric.(chiral) carbon atonms. It
ToPo b’ undePS ShmaReD b hary i RS S b iR g B K

asymet ry ar eand1$c bagiaomas bhNn3{heastopphafy)nleeyl |vdiehyiepn metm1ess i ndi cat ed

ot herwi se. Such is s. can be obtained in substantiall re_form by
cl assi cal sedﬁﬂ&??ﬁﬁﬁgﬂ%ﬁﬁWHﬁé§p%ﬁ@“ﬁ?“%#%F%ﬁ@ﬁ%ﬁﬁ@gFWV¥ﬁ D¢ 311 ed
synthesis. Th@aRQmReUNes 1haes, eRetkshenfil . MRYet@XbBEr dnibodin@hEaicsomeri c form
t herefore can be produced as individual stereoi somers or as m xtures.

[ 0042] " | somerGOEWRPSIHeLiNG Uedhpiovided ntaait desage foradRt rabadniisEiGnar f or nul ae
but that diffgferdift iHeREmPAitnGs Plesdnl HAASEACE aQfuc DN ﬁﬁg ©§. td1ephr atoms or
in the arrangenent of their atoms in space. |soners that differ in the
arrangenent ofd: PhE0mM&t Hhenejappeshefdhis ghaodimpprerid witard diog@miprars a

St er eoi soner s, iak cfsglenot mrror images of one another are terned

"di ast er eoi soners”, ‘and stereoi soners that are non-superinposable mrror
imges are terned "enantioners”, or sonetines optical isomers. A carbon

at om BBAYed tRETAERBESYEIIPIIAN substituents is terned a "chiral center".

[0043] " Chiral isonmer” neans a conpound with at | east one chiral center. It

has t wosenantiae®idagcd RIRiOhv@RBR S Ha€ b€ disdbierdl BN dhdEYhiMXtk3bn & t her as an
i ndi vidual enantioner or as a m xture of enantionmers. A mxture containing

equal armpunt PN N -Gulf-Teprapkanyhwethyll Popisaylbf -npddineverifal ity is
termed a "raglidkydieX idhRarmafuG SR AR bRAMIDESI I PRASndcAARa@NEe chiral center
has 2n-lenantioneric pairs, where n is the nunber of chiral” centers.
Conpounds wi tascepinbie hydenyzable ceiprs islifcelévvtia reating pavidnsysugaspighle idiearn

I ndi vidual di agtetequeRs ,ipnas Qte%f‘&iﬁ:_ra&a &Lwﬁ'b?%&@{o@&é‘f@ﬁé 1a<ﬁu%,r med a

di astereoneric m xture”. "Wen one chiral center is pres%n , a stereoi soner
may be char actaaliovasuldydisedves, asbathartiellapondtory disaaseomclofngehighicof t hat chira

center. Absol on{. i [ [ ace of the
substituents(g%té%ﬁgﬁhggﬁ?&gggﬁ%ﬁ%@ﬁéé%ggéhﬁwﬁéﬁgﬁggggg%%ﬁ?gﬁgttached to

t he chiral ceatlleric himitey rheamatbdeurthtiiiopsaiags raduk edpiraradsoesdance wth t he
Sequence Rul e 9 Cgﬁgﬂmhn 8Iq)agggaggjo o<>%ﬁpgd§§n§| GAQQGML Chem Inter.
Edit. 1966, 5Y 9855 B{IFRHE0H PPWC RS prgfox A W e S n M S66, 78, 413
Cahn and | ngahdudidg le@aaiiins &5ddymaidhihs,(ilcbadanpduceddyodaatinl igtryadnd, Experienti a
1956, 12, 81; Caﬁn, J., Chem uc. %964 4#@7116%' %qgﬂg%The conposition
of the i nventSBRIEFTVERe Y pRhglogy Tespling fram fymafps eUlPYKOUicEs ot abl e sal ts
whi ch are usedilbwingseskedandarashidy kdd@rpagsent i nvention exhi bit

stereoi sonmerismby virtue of the presence of one or nore asynmmetric or
chiral centers in the conposition. The present invention contenplates the
various stereoi soners and m xtures thereof. Desired enantioners are
obt ai ned by chiral synthesis fromcomercially available chiral starting
materials by nethods well known in the%art, or may be obtained from

m xtures of the enantionmers by resolution using known techni ques.

[ 0045] According to certain enbodi nents of the invention, substantially al
of the conposition of the invention that is produced is the R-enantioner.
Only a small



anount of S-enantioner is present. This is advantageous because the

Senanti onmer of the conposition of the invention is often |ess

t her apeutwoabiyoigfshecti ve than the R-enantionmer and in POFASC@EIMES2EG t OXi C
when adm nistered to sonme patients. In specific enbodi nents, the
conposition of the invention produced has | ess than 5% of the S enantioner
present by weight. In other specific enbodinents, the conposition of the

i nvention produced has less than 4, 3, 2 or 1% of the S-enantionmer present
by weight. In a preferred enbodi nent, the conposition of the invention has
| ess than 2% of the S-enantioner present by weight. In a nore preferred
embodiguss . tRGIEAIPAShhAu] 'onth‘%he' &ﬁegitimomﬁémb&ﬁi%n bR of ood t he ,
S-enanti oner present by weight. [0046]I'n preventing and treating disease in
patients by adnts pharmaedquiiepllyhrecepahisoslisttp paticofs arheffachiveanthicgreamrdt of one or
nore of its p - I.C. p - 1 S i Nj d

Syst e cal |y o ERen g I AERRPLRRPURALL B R: SURASEED (e
conposi ti on aduhearinVibniticoseansisuoh apmevayrremuodeding fn dsthenapbanchedeist i cal | y
accept abl e Sao'bﬁi?eracnggftgrei e ;gnléli 3 tte?t{o%did}ooatﬁichu{rn?or}lap aftlt;rgsq]t scilgr M amount  whi ch
is effective IH S EH g SRR FeL G2 i LSRR S PSP TElEs. I n

carryi ng out mdabbetivagtotenpulaodarpkavenidsanch dsheute bimpagudyioondudd t he

i nvention and/ or_ one .or nnrg of t@g%r @Q rnaqgutical%§%accepﬁable salts are
preferably adfiMHirSDePEEF DN CaY 4] g 81&180? SHPO S55UE"55 P8 Sbout 150 ng
per day. |n aibBgictif®p@nspae dfsese ipditi®n sid otRefeasposbidh@otact t he

i nvention and/or one or nore of their pharmaceutically acceptable salts is

admi ni st er ed 28! PEONGRRPIYROTERY GySRIATIE BY (BT Fisgseutuch a5rigliver day, from
about 75 to abRuldinkQReOBHBRE aslBYbuO! glbmeimM AR iRCrstiGaiap@as, 150 ng per day.
[0047] For treatnment of certain severe life threatening di seases a higher
dose of the cOAE D HHlagmMaiae beweldiseissrsyarmicdpilapaater digspws gichi t s

phar maceut i calslieudfatRPhaRhis, adulifddsSe. & AVLEMRIFNS dryiHehakREL @hikgenMbodi nent s,
for the treatment of severe |ife threaténing diseases, a dose of between
about 0.3 andBug sygdrRege. and Algnedhr Sehetleid puiprag afetranspiyd d¢ieatinnsandf or t he
treatment of SEVELEnLlaL IfiddihERLERLAY E{eﬁa%&ﬁngﬁnes&hglﬂﬁ&, ?{]nckbgué,?u 00 mg per
day is admnistered. In certain spec% I ¢ enmbodi nents, e conposition of

t he i nventi oresaphdteit, porseteomdpplos cafceist, deushrarsrakelympbandsy accept abl e salts
is adm nistered in two 100 ng doses per day. According to specific
e”bOdhﬁ@@FS1'ﬁ%%&ﬁ?Thﬁ&@Wh&ﬁ&%%ﬁ?hﬂﬂmﬁh?&ﬁﬁﬁﬁsﬁﬂ&kHﬂ@h&ﬁ&%ﬁﬁﬁekﬁC|Ud'ng

| eukem as and | ynphomas, adult respiratory distrfess syndronme and endot oxin
shock syndr omme of 00#8liteascatint #re treaipiodi preventablelysing dreposippiiom dfthe he

i nvention an . ' - [ table salts is
adninisteredqgg%g&g%gggéﬂg?@%géﬁﬁgfh%mgmggﬂggg%%kgg%L%%?Egﬁgf body wei ght
of the pati entclpds pelaptswhienntviee d omgposintly bistonf, getpeic ikastnegbriton 1 s

adm ni st ered trosecQ:iolfg){h%nﬁslifgcqgr%{rhesncljocf(%r? “he grps'ol%e iaggtilorffi: %etr(%r ed orally in
solid oral urfi't Hﬁsage FormeT duche ad Caps Tes: fab?é S, 3ragées, pills,
powder s, gr anlidtessamdsityhkaveialpegdispssitival to aaksehdedhat che@pmbposidsadgehef or s such as

sol utions, syru suspensi ons lixirs and the like. In. eral, the unit

dosage 1o m SHOMIER BEAs ot Hae Db b SR Ay Errep e snbiomor T © s

phar maceut i caihk¢atagcept@bhecosipbiifon 6f thdiduEtSn @hd/br @8oalotdof2d to 150 ng. O

the unit oral dosage fornms, capsules and tablets are especially preferred.
RGP s

Wien the dr ugPPPERaSEHicAS%Y eq i PALCGaHRG Alp PSbe%{Vdsr?iSH?C@t&’rl‘gd at

regul ar i nt eryaldfess0m4e tHe @0Bipdkitdin oTaRlintehi®Sis Qffe@iNE e @atihy whi@050] The
conposition of the invention and/or its one _or nore of pharmaceutically
accept abl e sdidvengtdegy dipgnpsedaihpying apey hepredisqisesdhe sempgsiighchedi agnosed
car di ovascul ahygigeatted dsAaddnIRgis CATRQS tifsbRE. Phis hidgnd (ARt i on and/or its
one or nore of pharmaceutically acceptable salts can be parenterally

admi ni st er ed. adystiadipprof the eepRHigN ob deiimieBiManilionong @ireokils nodes of

admi ni st rati ol ik ACARARNOLIRNANM e IREHARY of IILARPGMone or -

i ntramuscul ar, 1 ntraperitoneal, subcutaneous and intra articular injection
and i nf usi on.m@haf ateditchssal conpositions for parenteral admnistration
conprise pharmaceutically acceptable sterile agueous or nonaqueous

sol utions, dispersions, suspensions or enulsions, as well as sterile
powders for reconstitution into sterile injectable solutions or dispersions
just prior to use. Exanples of suitable agueous and non aqueous carriers,
dil uents, solvents or vehicles included water, ethanol, polyols such as

gl ycerol, propylene glycol, polyethylene glycol and the |ike and suitable
m xtures thereof, vegetable oils, such as olive oil, and injectable organic
esters such as ethyol oleate. [0052]In a preferred enbodi nent, the
conposition of the invention and/or one or nore of its pharmaceutically

T o I -, -,



[ 0053] The parenteral adm nistration the conposition of the invention and/or
one or nore of its pharmaceutically acceptable salts can be adm ni stered at
t he sane weai2be/demsage as that for oral adm nistration, &sTamspéiaionsdo above.

[ 0054] The dosage, in the case for system c admi nistration, varies in
accordance wth the requirenment of the individual patient as determ ned by
the treating physician. In general, however, the sane daily dosage as that
for oral adm nistration, as explained above, is preferred, regardl ess of
the nethod of administration of the system c dose. The dosage can be
adm ni stered as a single dosage or in several divided dosages proportionate
Wi th 1387005 306 Rk @S58 1 SRTNGH 1Y uReRONA L Bher e BGAAKABRAGE Wi Lh the
reqU|renents of e patient. In preparing the conmpositions for such

syst enmi ¢ adnithé Bverion enoncya swore ensehipmiagaicelbricaéptabicaltegposi ti on of t he

i nvention an le salts and a
pharnaceutlcg{ﬁ%mgggggbggﬁggg%%th@?mggﬁ%at| EhﬁakhM%Q?@QQ%%%03|tlon or its
salt. In pr erralmm@esshﬁcﬂoxmmymm;lwtm@ﬁ&ctsaznmnm}y\ﬁeMIa@damthrmammeut| cally
accept abl e cgf fd{_ gl I‘%E?SnTPlS ahlo S th CO 081t101’1 {tthgllnn 3 0%%II' 01’1 COremrr(Q‘gd% ent s Of t he
i nvention, tHEYEEEHEE: M5 ANOE BT CEREEYRT PRV CA 588 o ments, the
or al dosage ﬁﬂMﬂmmankﬂﬂmamaﬁﬂm5@hsRﬁm@ﬂm&ﬁﬂmﬂ@&ﬂhnhh@mﬁmm&@&lMIOn of the

i nvention. i n preferred enho oral, dosage form

contai ne. abouieta s g Pasheinh G a5 o Thttea gt S o8RGy *155 140,
145 or 150 nye@d of iReROMPRE dsdooiated fwithn@rthih WeRdr&iyureadNO
2012/015750PCT/U82011/045210 [ 0055] As pointed out, solid dosage forns for

or al ni st tlon clyde.c t abl et.s |IIs wder.s, .and
o anut0B 1) o TR AT g PEHSELERP Fb biiReent RENGiuRiy BB sBREN B Rod wi ch a
| east one |nemﬁ4mEMﬁrnaceut|cally accept abl e excipient or carrier such as
sodiumcitrate or dicalciuntphosphate and/or a) fillers or extenders such
as st act ose, ps ici.c acid, b)
bi ndef@gguch as.p t%ﬁ‘»aceul CCéPéa%ﬁeb% ﬁést‘ﬁeal“pt@f)te TR %ﬁc%?ret ‘?ﬁléltl%% gel atin,
g?IéV|nyipyrnmbmﬁﬂmenm§umkesmdgamdsaaﬂmiﬁuuﬁmnannmhahﬂﬁtem?hoas ?Igcerol

i si ntegr nts suc S a cal.ci. um car bonat e ato or
api oca st ar AR} GRS Wdp P oy BRI AR Pbnat o, e)
sol ution ret &h@llk@aﬁgﬁﬂﬁ&nﬁ&ﬁmaﬁ:&vﬂﬁiﬁﬁdﬁble honeBSMRITRd. On accel erators such

as quaternary ammoni um conpounds, g) wetting a%ents such as, for exanple,
cetyl aIcohoIh%ﬂ?%ﬁ%%%&%Fqﬁﬂﬂ%gﬁeaﬁaF@Jmﬁynab B A §¥a8Hh SaM- kaol i n and

bentonite cl &¥erg @@ﬂazlaesértbeﬁ)haaﬁtesm@grymca%tamlsﬁns isak@ilw. st earate, magnesi um
stearate, solid polyeth | ene E%ycols odium lauryl sulfate, and m xtures
thereof. In t%ff@%%‘élcé]f d, 64: kD Skhe saltrkapbe Prepareis SHBEWERE f or m may
al so Conpr'SQh@Hﬁﬁ%&hﬂQn%&ﬂﬂ&%chQQ@ﬁk%@&bgnBQHﬂﬂéh&&ﬂﬂﬁ,&f a simlar type
may al so be enployed a lers 1n soft and hard-filled gelatin capsul es
usi ng such exepyitelntby re?@tlmga@@ bsebase fyrictign witlyasuigblewwedanicasidni gh nol ecul ar
wei ght pol yetl{%ke%@rﬁatweﬁ 19|at°1dlﬁ atltg'ﬁlc u'élgff etJtep 91 éltzm?glgﬂé agco%ﬁaage forms of
tablets, dra capsu ranul es can preparéd with
coatings and Shewhsb@u@wwdﬁmenﬂemmwkcbmﬂﬁmgbmawdhamherammmbwhgs wel | known
in the pharna r tia ) i ptain

opaci fyi ng ageﬁﬁéméﬁ%mmg(: agcy%%m%%igx%mgyeﬁﬁ%ﬁ%ﬁ&¥ Ia?‘kzc%]mﬁprélease t he
acti ve i ngr editent{uipnadlfymarae, geehgnantd, gllybqroptiosptmteCMmHtatepart of the
intestinal tract i onal | in a.del Tanner .. anpl es of enbeddi ng
conposi ti ons WA Eﬁe@ﬁﬁ”ﬁgwdégﬁbﬁﬂwﬁﬁ3%%§§ﬂ?%§%F%ﬂ%aﬁgt nces and waxes.

[ 0058] The acUuMﬁmg@nmﬁaﬂﬁhmaJmamm@h&pmbemimumk£Mﬁ@emnaesmhamed form if

appropriate, with on e of the oned exci pients.
DD5OTLi qut M s e B S MG Rt B O et R eut i cal 1y
accept abl e erngsasd, @ﬂa_ﬂate,qﬁtnutat@panoaw@@@ﬁt@ﬂe,Optss,ulfay,ryﬂ@nat@ﬂ)peinmél rs. In
addition to the active . . .

phosphate, picrate, pivalate, propionate, stearate, succinate, sulfate, tartrate,

thiocyanate, toluenesulfonate, undecanoate, valerate salts, and the like.

Representative alkali or alkaline earth metal salts include sodium, lithium,



conpounds, the liquid dosage forns may contain inert diluents commonly used
in the art such as, for exanple, water or other solvents, solubilizing
agent s amdoenesfsbers such as ethyl al cohol, isopropyl paraskah/oseuhyl
carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propylene
glycol, 1,3-butylene glycol, dinmethyl formam de, oils (in particular,
cottonseed, groundnut, corn, germ olive, castor, and sesane oils),

gl ycerol, tetrahydrofurfuryl alcohol, polyethylene glycols and fatty acid
esters of sorbitan, and m xtures thereof. [0060]Besides inert diluents, the
oral conmpositions can also include adjuvants such as wetting agents,

enul si fying ar{egasﬁlfﬁp&m&rﬂ%&gm +and WRAKENsRG1 of hatokit Ridmoff), Per fum ng
agents. [0061] Suspensions, I'n addition to the active conpounds, may contain
suspendi ng agantesmagsamfigiuexadpingle atitnoxyptladiag busey dientedto al cohol s,

pol yoxyet hyl l'i ne cellulose,
alunlnun1netéﬁ&giﬁ%?égg&gﬂykﬁﬁﬁéw$ggérﬁgﬁﬁ%MJn &&%%%%%%th and m xtures
t her eof . [ 006Ringhglamorpoisicthiybamiod, tidieylanmue rthymine agd/the Hksi zed usi ng
processes derived from nethods shown in FIGS. 1-5. [0063]1n order to

pr odu [ 3- Y. -t hi =1

pr opy ﬁ{%@j_ N- h%%%é@sﬁlrﬁgg{cgjg% p%l: HM&% % b (etgrra#\%lﬁt&%{ égﬁ? %n@h%iep ?ets)%ntsr eact ed
with 1-((R) - tmtelft&nywnm Qol)cellvehlynheony@nfe@s‘(s RHEETe) coppound in the

(R) - N- hydr oxyhut HP' Ac he nt srs of t he

i nvention, t he\‘h(pgﬁm (%f2 péeasnrlrt n?vegmon g rl)élflu%eo %51891{1&9&%08 IE-Q%ﬁ'-QIr%X

nmet hod of pr asbmnrn@uaﬂll%mr Bzh;edrlnn amaslin@etrical daltGn, slersmmmraalmymerhem S of RHP

i ith b b d
L0 e e L O B S R BT

[ 0064] Anot herth¢redsbiggioafof pié(ﬁdttﬁlllfﬂ@r Riﬂl?erﬁénceﬁlnlﬁ’nla& b8 hﬁ)}WISheIdTl ilbhierordr FIG 2
shows a preferred ﬂ%@%lnent for the roducti on of In this enbodi nent,
(S)-but-3- yr™gf"ss Ve AW PR (PO 1) f{laeyrl?sllﬁl’sF%tdgr Merrdssilfe with
triethyl am nexnand oghicahy @d’tmere@hmd b £ Peahi@ cbRpolRaenad ek ipvabdt Viethef
(S)-but-3-yn-ol or with mesyl chloride to forma nesyl gerrvatrve of

(S) - but - 3-yn- RsrSentaoewerndoPuttﬂlreereseafépre\ra?r past liyitedde theandderiyges h et hanol
and hydroxyl afx,Rge.t @ ah@rrlaﬁ MRHPta\r/ﬁé191llolfJﬁeﬂl ih tﬁ&ew&lhlsmellﬁﬁﬁhgm cyanate
and concentrated hydrochloric acid forns RHP. 65] There are several

al ternative ridf ROOSYHH foMT By herymemer arqxptaérfonnrzprpuefa@r pranhydiletdd to form
N-[3-[5-(4- fﬂ}’dﬁ'&p %?tHé/rl QJ@EIQ& ﬁqét'agoﬂt@\vﬁfa}{ qs]prédlﬁg& Qyéi £idation of the )
propynyl1- N- hydr oxyur ea. shows the reaction oﬁ LHP and NRHP with
(CHZCN)2PdC12H@@m%pem0@Kmnwo@uﬁ@du@ﬁhpH@ny%phéﬁphmnemnnwmﬁ@ny| ammoni a and
ethyl acetate to form o
(R) - 4rdoar( 4- fit lalﬂf RbRRZdtha: il SREDR- o¥s<¥r{1fé ofl\!hé‘&'&ﬁﬁ&ﬁﬂ&lﬁf d@sc}’lﬂ%h%%lﬁle This is
then reacted with potaSS|unlcﬁanate hydrochl oric acid, and ethyl acetate
to form N[ 3-ipgude(aymmgeicsghe eraﬁe@uqmlltz&@lbpen@emocr@wrﬁ@anghat _
propynyLL- I IHALGXYN LR, TS HlsAdAREAge Rkl anfRhiRd rddat Tt still
requires multiple crystallization ver, according {0 certain

enbodi nent s ohwmhelmnhenhﬁoﬁqi@hﬂwmsesmﬂl$@@ﬁx¢@ﬂpmb@emded over RHP because
SI OZL?P:’Ilgl miﬁfg&%ﬁﬁlly plErQ fo@rlfﬁ)y egggg]se'::pla%tiog' te%grg&ﬁses ch)pgtf:er]e()ec L& 1cal'inst hod of
fIuorophenyl)mm&ﬁkﬁ&yﬂh@hléhyi@ﬂﬂnméimxhﬂﬁdpmﬁmymwﬁiﬂthydroxyurea. LHP and

NRHP are reacted.as i.n Fl f butlen %ﬁ“%f um. é ﬁoglde wash and

i ncubat i on wi VAR (¥ ma el si AUt d4puviduy! plofgpsomers or as

(R -4-(5-(4- fihixai@benzyl ) t hi opehn-2-y1)- N-hydroxybut-3-yn-2-am ne which is
the converted to N-[3-[5 [(4- fluorophenyl)methyl] -2 -thienyl] -1

- met hyl.,2- prapynyl.] =N hydroxyur.e 0067 dj scl i des net hods
of pr gdgﬁ%]l ng ﬁgor%tp%rg_ r[nf,%% chm8¥u618 glialtl{ hwfﬁmofeaﬁar% MuTad ?Ml P
2-thienyll-1- diﬁérhykheRraﬁhfe:xpry]iryéhﬂ}udﬂedfwﬂifoﬂ&l)aglbﬁﬂielaﬁtdmlseir amtted conpounds. These
met hods i ncl ude the r%gﬁtlon of LHP Eﬁ own in Fl 4 and the
use of pal | adtRAEEEEbY i AY" {PTHI P s 8mf‘<lr?e %l El‘i‘é ATAREEIE! O,

their atoms in Space are termed "stereoisomers". Stereoisomers that are not mirror




WD 2012/ 015750PCT/ US2011/ 045210 [ 0068] EXAMPLES
[O069] N-[ 3-[5-[(4-fl uorophenyl )uet hyll-2-thienyll-1-nethyl-2-propynyll- N
hydr oxyurwea 200ad575n al | of the exanpl es bel ow conpri ses PCeas2aihans2206 of t he
Senantionmer. [0070] Exanple 1. Phase 2 Acute Coronary Syndrone (ACS) Study.
[0071] This study denonstrated the efficacy of treatnent with N~ in
reduci ng | eukotriene production at 12 weeks after an ACS event in patients
and provi ded supporting imaging data evidence that such a reduction in
| eukot ri ene production may influence atherosclerosis. In this random zed,
pl acebo-control |l ed study, 191 patients were random zed 3 weeks after an
acut e Cor onari, s R0 of HBER difed ecﬁ%'t&&ns%ﬁwr&omdg{ew%ggm@;g that are
N-[3-[5-[(4-fluorophenyl) methyll-2-thien
1- met hyl - 2- praspysnyetiniNsFanosoy uneas etletqrma@e@entqmnefr&ﬂrorlsgmﬂme%s Basel i ne
assessnent s V\@'{l‘éall?s%ﬁ ar K‘%%rb%h alollhoR b b nBﬁﬁ%fﬁ%@hbs%ﬂgmts *i‘setéxﬁn asel i ne
results were orrpare eat assessnents during various follow up
peri ods duri ng'ching cemerdt ment study. A subset of 93 patients who had
under gone a Miltidetector (64 slice coronary) Conputerized Tonography

M nat, b i for a total of
24 we Olg)gg(]gnd und gl;l\slx(glﬁﬁr gléarﬁlg agg?lgglglgﬁﬂ Hl[eagbgg E%Hﬂ}eﬁ}]?%lgérr glgféélis\c/zgd a single
daily oral d(ﬁgl@ntwfmezs forgns oS@pp@gte qhuralit@@nd‘rglay)fimmmd,@-as an 1nd1v1dua1
[(4-1luor ophen% %Ehy%%%lxtureo I%IO mers. th}ﬁ xture@orRQXm roxyur ea or
mat chi ng placeo admin s ering cas es as nple 3 for
12 weeks or 23f11vr&ehhsﬂ exﬁfﬁﬁaﬁﬁi:ﬂ fonnis daxppcbws cfhmhtym&smecemmnné ex VI Vo
| eukotri ene B4. L'I,',B4 and h sensitivit reactive _protein (hsCRP), and
e sanpl ednpBe mebeTenEhBURE fPre i e aTelprenes o tlﬁl@%fl‘l? evel & vere
col l ected pr epattosehetim Wetekfinider & canal c&ﬂerstom@oﬁﬂertﬁsnonenhenarsesayed for ex
vivo LTB4 by %gﬁ/me | i nked i nosor entélsdssay and for hsCRP by an
i unot ur bi di SPEEFCREHBEREES! 2t rifyean ndivsjualdigygreomer arasaqnixye 9fes ysi ng

Li qui d Chr onedinghamkys, wrhbd 4 angesmorasis nSpakt r wmeh bye dHiel deMs) . [ 0074] For
those patients who contjinued on study nedication for a total of 24 weeks,

cont r ast - enhaMespl THCEASPFTARAYAN Waraciyéres by Heqberlutp sendigribontoaf t er 24
weeks of trea§ rasemat wlﬁahceate§4A§dom@co%ﬁ§ﬁ&a§5n I(e{%Es tbluqmlﬁﬁg@nc&nvgﬁ adeE

Heal t hcar e, Target plaque | esions were fined pr ospectl vely as

non-cal ci fi eonéheaS&hﬁltWESthﬁ@ﬁé tr thp plaral @ﬁﬁleéeﬁhq &WSté@ﬂ?’ﬁcﬁﬁféﬁlﬁé tothe <60 HU
situated in thg, RQx} MRk &fnsﬂe%nearé)f%fcédoﬁ aSUorcﬁlhEet\%'ih b8 Jehde R N, | eft

anterior ascending, left circunflex or right coronary artery causing at
| east 20% | unifiahn, §n$1hbmd§3relpg|6hhn©t8é,n“aigy\sl@leoﬁ Imersbidit 496pati®nt s had

their MXCT e%af’ﬁtl'@ﬁﬁ e?é(lah%gévﬁ%hew feRe0¥s e rc%ﬂﬁ’%ndlr Iﬁ%’élgvﬁebh%d al'so by a

second revi ewer eval uat’io I nt raobsérveé erobserver
vari ability ofocn®asdrexent 612; (008 jaRelswktiguin097G]IAS8 Ishielvn 1., Ahda.G. 6,
N[3-[5-[(4- féﬁtg.r%geﬂy“wet hyl1l- 2-thi enyll- 1- net hyl - 2-

[0044] The composition of the invention or one or more of its pharmaceutically
acceptable salts which are used in accordance with the present invention exhibit
stereoisomerism by virtue of the presence of one or more asymmetric or chiral
centers in the composition. The present invention contemplates the various
stereoisomers and mixtures thereof. Desired enantiomers are obtained by chiral
synthesis from commercially available chiral starting materials by methods well
known in the art, or may be obtained from mixtures of the enantiomers by

resolution using known techniques.

[0045] According to certain embodiments of the invention, substantially all of the
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propynyll- N- hydroxyurea significantly reduced ex vivo |eukotriene LTB4 at
trough drug levels at all doses (P<0.0001) and in a dose-dependent fashion,
Wi t h apprweinetdbis080% i nhi bition in >90% of patients i RCTS2010043200 gr oup.
N4345-

[ (4-fl uorophenyl nuet hyl1-2-thi enyll-1-nethyl -2-propynyll-N-hydroxyurea al so
significantly reduced urinary |leukotriene LTE4 at all doses, as shown in
FIG 7. HSCRP levels differed at baseline but decreased to 12 weeks for all
doses of MN43-

[5-[(4-fluorophenyl | methyll-2-thienyll-1-nethyl-2-propynyll-N-hydroxyurea
(Tabl e 1) | NofhpBligoRSG! hlGloRRER HRALe il (R CerforfrS pihdRGHGaASE | N hsORP
in the 100- rrgogtpoulp0 at 241 vveel?s, co?par.eeéhvmﬁlt h (E) acoer%g P=0. 00a02, Table 1
and FI G 8). dnmaneofilagnantianieym frescantThisas adrnogeounbdva@Rhagd-t hi n t he

N43454( 4- . i . o .

fl uor ophenyl )errr%rtlt 0)%195211% ﬁ?né%oﬁlfflfftrtrlg'tuﬁﬁlt-loél-lf)(r)%%vﬁsffllqrﬁeﬁt)llcé%xyur ea 100 ny
group bet weereft2tiwribhn2ie Reeslagiofexdif pomacrdesas gixgrwlicnadministered @ase i n hsCRP

Wi thin the. pls%%cn%g)gti rs(.)ligslge#{ffc% bE)hl%legt% e Bt 181(1§<tgé10n2\1%:ﬁtiotnhe 100 mg gr oup
was al so si gnitrcantly di eren romtne an ng treatnent groups In

reduci ng hsCRRFPodice®@Has\ze mn 5%sofsieoSvanantiotkerGres8nt bglweighar Betiteses of N-

fl uorophenyl | nethyl1-2-thienyl | -1-nmethyl - 2- prapynyl | - N- hydr oxyurea (VI A-
259 T edusedPROH EArE PG HhicsilaTon i AR R Rt Fedtis as
conmpar ed wi t I8, ploacehd tes-s@hii@heriXsdntibiagatt. aln addere@akanbodibadal, €éhel 12- week

main Statistics Placebo (n=48) VI A-2291 25 n=44) VI A-2291 50 ng (n=38)
VI A- 2291 100 Cﬁﬁlp()ﬂg.gggf ﬂb‘b‘ﬁﬁ‘f“&f)fl B less than 2% of the S-enantiomer present by

weight. In a more preferred embodiment, the composition of the invention has

less than 1% of the S-enantiomer present by weight.

[0046] In preventing and treating disease in patients by administering the composition of
the invention and/or one or more of its pharmaceutically acceptable salts can be
administered systemically either by injection, orally, or topically. In general the
composition of the invention and/or one or more of its pharmaceutically
acceptable salts can be administered to a human patient in any amount which is
effective in preventing and treating disease in such patients. In carrying out such
treatment and prevention, the composition of the invention and/or one or more of
their pharmaceutically acceptable salts are preferably administered orally at a
dosage of from about 25 to about 150 mg per day. In other more specific
embodiments, the composition of the invention and/or one or more of their
pharmaceutically acceptable salts is administered at a dosage of from about 50 to
about 125 mg per day, from about 75 to about 100 mg per day or from about 100
to about 150 mg per day.

[0047] For treatment of certain severe life threatening diseases a higher dose of the
composition of the invention and/or one or more of its pharmaceutically
acceptable salts is contemplated. In certain embodiments, for the treatment of
severe life threatening diseases, a dose of between about 0.3 and 3.0 mg/kg is
administered. In other embodiments, for the treatment of severe life threatening

diseases, a dose of up to 200 mg per day is administered. In certain specific
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Baseline Median (25-75) 1.1 (0.4, 4.0) 1.5 (0.9, 2.5) 2.0 (0.5, 4.7) 0.7
(0.5, 2.6) 12 weeks Median (25-75) 0.7 (0.3, 2.0) 1.1 (0.6, 2.5) 1.3 (0.4,
2.7) 0.6 W0.28127@5B) Change from basel i ne* Medi an (25- 75PCTAIS2011/08528) 0. 1)
-0.2 (-1.1, 0.4) -0.1 (-1.9, 0.1) -0.3 (-0.8, 0.1)

embodiments, the composition of the invention and/or one or more of its
pharmaceutically acceptable salts is administered in two 100 mg doses per day.
According to specific embodiments, severe life threatening diseases include
cancers including leukemias and lymphomas, adult respiratory distress syndrome

and endotoxin shock syndrome.

[0048] In another embodiment, the composition of the invention and/or one or more of
their pharmaceutically acceptable salts is administered at a dosage from about 0.2
to about 2.0 mg/kg of body weight of the patient per day when the composition of

the invention is administered to children.

[0049] The dosages can be administered orally in solid oral unit dosage forms such as
capsules, tablets, dragees, pills, powders, granules and the like, as well as liquid
oral dosage forms such as solutions, syrups, suspensions, elixirs and the like. In
general, the unit dosage form should contain the composition of the invention or
its pharmaceutically acceptable salts in amounts of from about 25 to 150 mg. Of
the unit oral dosage forms, capsules and tablets are especially preferred. When the
drug is administered orally, it is generally administered at regular intervals

conveniently at meal times or once daily.

[0050] The composition of the invention and/or its one or more of pharmaceutically
acceptable salts is orally administered when used for treating diagnosed

cardiovascular disease.

[0051] The composition of the invention and/or its one or more of pharmaceutically
acceptable salts can be parenterally administered. The term "parenteral
administration" refers to modes of administration which include intravenous,
ocular, intraocular, intramuscular, intraperitoneal, subcutaneous and intra articular
injection and infusion. Pharmaceutical compositions for parenteral administration
comprise pharmaceutically acceptable sterile aqueous or nonaqueous solutions,
dispersions, suspensions or emulsions, as well as sterile powders for reconstitution
into sterile injectable solutions or dispersions just prior to use. Examples of

suitable aqueous and non aqueous carriers, diluents, solvents or vehicles includes

12



LSMEANS geonetric nmean -36.97% -25. 32% -29. 13% -38.99% (%
change from baseline within group 0.0002 0.0213 0.0119 0.0004 P-val ue

(adj) vs.wplarahs750

[0052]

[0053]

[0054]

water, ethanol, polyols such as glycerol, propylene glycol, polyethylene glycol
and the like and suitable mixtures thereof, vegetable oils, such as olive oil, and

injectable organic esters such as ethyol oleate.

In a preferred embodiment, the composition of the invention and/or one or more
of its pharmaceutically acceptable salts are administered ocularly when they are
administered for the treatment of inflammatory eye disorders. In a more preferred
embodiment, the composition of the invention and/or one or more of its
pharmaceutically acceptable salts are administered intraocularly when they are

administered for the treatment of inflammatory eye disorders.

The parenteral administration the composition of the invention and/or one or more
of its pharmaceutically acceptable salts can be administered at the same daily

dosage as that for oral administration, as explained above.

The dosage, in the case for systemic administration, varies in accordance with the
requirement of the individual patient as determined by the treating physician. In
general, however, the same daily dosage as that for oral administration, as
explained above, is preferred, regardless of the method of administration of the
systemic dose. The dosage can be administered as a single dosage or in several
divided dosages proportionate with the dosage plan as determined by a physician
in accordance with the requirements of the patient. In preparing the compositions
for such systemic administration these compositions contain the composition of
the invention and/or one or more of its pharmaceutically acceptable salts and a
pharmaceutically acceptable carrier compatible with said composition or its salt.
In preparing such compositions, any conventional pharmaceutically acceptable
carrier can be utilized. In certain specific embodiments of the invention, the
dosage is an oral dosage form. In specific embodiments, the oral dosage form
contains 25, 50, 75 or 100 mg of the composition of the invention. According to a
preferred embodiment, the oral dosage form contains about 80, 85, 90, 95, 100,
105, 110, 115, 120, 125, 130, 135, 140, 145 or 150 mg of the composition of the

invention.

13

P-val ue

PCT/US2011/045210



0. 6558 0.8627 0.9962 24-week CT substudy popul ation Statistics Placebo
(n=27) VI A-2291 25 ng (n=23) VI A-2291 50 ng (n=20) VI A-2291 100 ng (n=18)
Basel i ne Wbadnem1636- 75) PCT/US2011/045210

[0055] As pointed out, solid dosage forms for oral administration include capsules,
tablets, pills, powders, and granules. In such solid dosage forms, the active
compound is mixed with at least one inert, pharmaceutically acceptable excipient
or carrier such as sodium citrate or dicalcium phosphate and/or a) fillers or
extenders such as starches, lactose, sucrose, glucose, mannitol, and silicic acid, b)
binders such as, for example, carboxymethylcellulose, alginates, gelatin,
polyvinylpyrrolidone, sucrose, and acacia, ¢) humectants such as glycerol, d)
disintegrating agents such as agar-agar, calcium carbonate, potato or tapioca
starch, alginic acid, certain silicates, and sodium carbonate, e) solution retarding
agents such as paraffin, f) absorption accelerators such as quaternary ammonium
compounds, g) wetting agents such as, for example, cetyl alcohol and glycerol
monostearate, h) absorbents such as kaolin and bentonite clay, and i) lubricants
such as talc, calcium stearate, magnesium stearate, solid polyethylene glycols,
sodium lauryl sulfate, and mixtures thereof. In the case of capsules, tablets and

pills, the dosage form may also comprise buffering agents.

[0056] Solid compositions of a similar type may also be employed as fillers in soft and
hard-filled gelatin capsules using such excipients as lactose or milk sugar as well

as high molecular weight polyethylene glycols and the like.

[0057] The solid dosage forms of tablets, dragees, capsules, pills, and granules can be
prepared with coatings and shells such as enteric coatings and other coatings well
known in the pharmaceutical formulating art. They may optionally contain
opacifying agents and can also be of a composition that they release the active
ingredient(s) only, or preferentially, in a certain part of the intestinal tract,
optionally, in a delayed manner. Examples of embedding compositions which can

be used include polymeric substances and waxes.

[0058] The active composition can also be in micro-encapsulated form, if appropriate,

with one or more of the above-mentioned excipients.

[0059] Liquid dosage forms for oral administration include pharmaceutically acceptable

emulsions, solutions, suspensions, syrups and elixirs. In addition to the active
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1.2 (0.4, 4.6) 1.9 (0.8, 3.3) 2.0 (0.4, 7.7) 0.9 (0.5, 4.1) 12 weeks Medi an
(25-75) 0.7 (0.3, 2.3) 1.1 (0.6, 2.4) 1.7 (0.4, 4.3) 0.6 (0.4, 2.0) 12
weeks chawmgeofvwasishasel i ne* Median (25-75) -0.1 (-0.7, @OCT)uS2@104924d. 5,
0.8) -0.1 (-5.0, 0.6) -0.3 (-2.4, 0.1) LSMEANS geonetric nean -35.82%

-24.82%

[0060]

[0061]

[0062]

[0063]

[0064]

compounds, the liquid dosage forms may contain inert diluents commonly used in
the art such as, for example, water or other solvents, solubilizing agents and
emulsifiers such as ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate,
benzyl alcohol, benzyl benzoate, propylene glycol, 1,3-butylene glycol, dimethyl
formamide, oils (in particular, cottonseed, groundnut, corn, germ, olive, castor,
and sesame oils), glycerol, tetrahydrofurfuryl alcohol, polyethylene glycols and

fatty acid esters of sorbitan, and mixtures thereof.

Besides inert diluents, the oral compositions can also include adjuvants such as
wetting agents, emulsifying and suspending agents, sweetening, flavoring, and

perfuming agents.

Suspensions, in addition to the active compounds, may contain suspending agents
as, for example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and
sorbitan esters, microcrystalline cellulose, aluminum metahydroxide, bentonite,

agar-agar, and tragacanth, and mixtures thereof.

The composition of the invention is synthesized using processes derived from

methods shown in FIGS. 1-5.

In order to produce N-[3-[5-[(4-fluorophenyl)methyl]-2-thienyl]-1-methyl-2-
propynyl]-N-hydroxyurea according to the invention, LHP must be reacted with
1-((R)-but-3-yn-2-yl)-1-hydroxyurea (“RHP”’) or (R)-N-hydroxybut-3-yn-2-amine
(“NRHP”). According to the synthesis of the invention, the (S)-but-3-yn-ol is first
converted to RHP or NRHP. One method of producing RHP is shown in FIG. 1.
FIG. 1 shows a synthesis of RHP starting with (S)-but-3-yn-ol which is subject to
a Mitsunobu reaction and then reacted with ammonium hydroxide and

tetrahydrofuran to form RHP.

Another method of producing RHP or NRHP is shown in FIG. 2. FIG. 2 shows a
preferred embodiment for the production of RHP. In this embodiment, (S)-but-3-
yn-ol is reacted with either 4-toluenesulfonylchloride with triethylamine and

dichloromethane to form a toluene derivative of (S)-but-3-yn-ol or with mesyl
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-22.71%-39.05% (% P-val ue change from baseline within group 0.0108
0.1185 0.1877 0.0178 P-value (adj) vs. placebo 0.8688 0.8230 0.9953
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chloride to form a mesyl derivative of (S)-but-3-yn-ol. Fither of these derivatives
can be reacted with methanol and hydroxylamine to form NRHP which when

reacted with potassium cyanate and concentrated hydrochloric acid forms RHP.

[0065] There are several alternative methods by which LHP and RHP or NRHP can be
combined to form N-[3-[5-[(4-fluorophenyl)methyl]-2-thienyl]-1-methyl-2-
propynyl]-N-hydroxyurea. FIG. 3 shows the reaction of LHP and NRHP with
(CH,CN),PdCl,, copper (I) iodide, triphenylphosphine, i-prenyl ammonia and
ethyl acetate to form (R)-4-(5-(4-fluorobenzyl)thiopehn-2-yl)-N-hydroxybut-3-yn-
2-amine. This is then reacted with potassium cyanate, hydrochloric acid, and
ethyl acetate to form N-[3-[5-[(4-fluorophenyl)methyl]-2-thienyl]-1-methyl-2-
propynyl]-N-hydroxyurea. The disadvantage of this method is that it still requires
multiple crystallizations, however, according to certain embodiments of the
invention, the use of NRHP is preferred over RHP because of stability issues with

RHP.

[0066] FIG. 4 shows the preferred method of producing N-[3-[5-[(4-
fluorophenyl)methyl]-2-thienyl]-1-methyl-2-propynyl]-N-hydroxyurea. L.LHP and
NRHP are reacted as in FIG. 3, but an ammonium hydroxide wash and incubation
with sulfuric acid creates a sulfate salt of (R)-4-(5-(4-fluorobenzyl)thiopehn-2-yl)-
N-hydroxybut-3-yn-2-amine which is the converted to N-[3-[5-[(4-
fluorophenyl)methyl]-2-thienyl]-1-methyl-2-propynyl]-N-hydroxyurea.

[0067] The disclosure provides methods of producing N-[3-[5-[(4-fluorophenyl)methyl]-
2-thienyl]-1-methyl-2-propynyl]-N-hydroxyurea and related compounds. These
methods include the reaction of LHP with NRHP as shown in FIG. 4 and the use
of palladium coupling with LHP and NRHP as shown in FIG. 5.
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24 weeks Median (25-75) 1.6 (0.5, 3.3) 1.2 (0.7, 2.1) 1.5 (0.6, 2.6) 0.3
(0.2, 0.9) 24 weeks Median (25-75) 0.0 (-0.5, 1.2) -0.4 (-1.2, 0.3) -0.2
(-3.7, 0.aP2002/A57503.9, - change from basel i ne* 0. 2pCTISMEANS 2@ 0NMRL I C
mean

[0068] EXAMPLES

[0069] N-[3-[5-[(4-fluorophenyl)methyl]-2-thienyl]-1-methyl-2-propynyl]-N-
hydroxyurea used in all of the examples below comprises less than 2% of the S-

enantiomer.

[0070] Example 1. Phase 2 Acute Coronary Syndrome (ACS) Study.

[0071] This study demonstrated the efficacy of treatment with N-[3-[5-[(4-
fluorophenyl)methyl]-2-thienyl]-1-methyl-2-propynyl]-N-hydroxyurea in
reducing leukotriene production at 12 weeks after an ACS event in patients and
provided supporting imaging data evidence that such a reduction in leukotriene
production may influence atherosclerosis. In this randomized, placebo-controlled
study, 191 patients were randomized 3 weeks after an acute coronary syndrome
(ACS) to receive 25, 50, or 100 mg N-[3-[5-[(4-fluorophenyl)methyl]-2-thienyl]-
1-methyl-2-propynyl]-N-hydroxyurea or placebo qd for 12 weeks. Baseline
assessments were performed at the start of treatment and these baseline results
were compared with repeat assessments during various follow-up periods during
the treatment study. A subset of 93 patients who had undergone a Multidetector
(64 slice coronary) Computerized Tomography (MDCT) examination at baseline
continued on study medication for a total of 24 weeks and underwent a repeat

scan.

[0072] Patients received a single daily oral dose of 25 mg, 50 mg, or 100 mg of N-[3-[5-
[(4-fluorophenyl)methyl]-2-thienyl]- 1-methyl-2-propynyl]-N-hydroxyurea or
matching placebo by administering 2 capsules as prepared in Example 3 for 12

weeks or 24 weeks.

[0073] Blood samples for measurement of ex vivo leukotriene B4 (I.TB4) and high
sensitivity C reactive protein (hsCRP), and urine samples for measurement of
urinary leukotriene E4 (ILTE4) levels were collected pre-dose on weeks 2, 6 and
12. Blood samples were assayed for ex vivo L'TB4 by enzyme-linked

immunosorbent assay, and for hsCRP by an immunoturbidimetric method. Urine

17



-4.19% -32.91% - 27.05% - 67. 16% (9N P-val ue change from basel i ne
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samples were assayed for LTE4 using Liquid Chromatography with Tandem Mass
Spectrometry (LC/MS/MS).

[0074] For those patients who continued on study medication for a total of 24 weeks,
contrast-enhanced CT examination was performed at baseline and after 24 weeks
of treatment with a 64-slice scanner (GE LightSpeed VCT; GE Healthcare, USA).
Target plaque lesions were defined prospectively as non-calcified plaque with
measurable low-density components of <60 HU situated in the proximal or middle
portion of either the left main, left anterior ascending, left circumflex or right
coronary artery causing at least 20% luminal stenosis. Prior to analysis of results,
patients had their MDCT examinations evaluated twice by the same reviewer and
also by a second reviewer for evaluation of intraobserver and interobserver

variability of measurements.
[0075] Results

[0076] As shown in FIG. 6, N-[3-[5-[(4-fluorophenyl)methyl]-2-thienyl]-1-methyl-2-
propynyl]-N-hydroxyurea significantly reduced ex vivo leukotriene L.TB4 at
trough drug levels at all doses (P<0.0001) and in a dose-dependent fashion, with
approximately 80% inhibition in >90% of patients in the 100-mg group. N-[3-[5-
[(4-fluorophenyl)methyl]-2-thienyl]- 1-methyl-2-propynyl]-N-hydroxyurea also
significantly reduced urinary leukotriene LTE4 at all doses, as shown in FIG. 7.
HsCRP levels differed at baseline but decreased to 12 weeks for all doses of N-[3-
[5-[(4-fluorophenyl)methyl]-2-thienyl]-1-methyl-2-propynyl]-N-hydroxyurea
(Table 1). In a pre-specified assessment, there was a 67% decrease in hsCRP in
the 100-mg group at 24 weeks, compared with placebo (P=0.0002, Table 1 and
FIG. 8). There was a significant reduction in hsCRP within the N-[3-[5-[(4-
fluorophenyl)methyl]-2-thienyl]-1-methyl-2-propynyl]-N-hydroxyurea 100 mg
group between 12 and 24 weeks (P<0.01), and a significant increase in hsCRP
within the placebo group during the same period (P<0.02); the 100 mg group was
also significantly different from the 25 and 50 mg treatment groups in reducing

hsCRP at 24 weeks. As shown in FIG. 9, all three doses of N-[3-[5-[(4-
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0. 6060 0.0002 WD 2012/015750PCT/ US2011/ 045210 [0077] Exanpl e 2. Phase 2
Carotid Endarterectony (CEA) Study. [0078] This study denonstrated the

ef fi cacy wbh 20r2¢msm88nt With N- in stabilizing cardi ovasedrars2diserse and
at herosclerotic plaque in male and fermal e patients with carotid stenosis
undergoi ng el ective carotid endarterectony (CEA) surgery. In this

random zed, double blind, placebo-controlled study, 50 patients with
significant carotid artery stenosis (60-90% were treated once daily for 12
weeks with orally adm nistered 100 ng N-[3-[5-[(4-fluorophenyl)nethyll-2-
thi enyll-1-met hyl - 2- propynyll- N-hydroxyurea or placebo prior to undergoing
CEA, at whic ﬁng% r t I ed and stored
for subsequegyk%lss e ahgﬁigﬁ%%’ égg ?ﬂgzgggﬁggﬁiﬁ §@%5p§? ormed at the
start of tre&%mdw@n@m@é,@fl%b@mwweluwwd new peges lemvpas ecnpiredh r epeat
assessnents of treatnent. The treatnent
was conducteﬁ%@gggmﬁg J%Haggﬁb&g%ﬁ%%fgﬁf%%%% t hese baseline assessnents
were perforned and conpared. [0079] Patients received a total single daily
oral dose of 100 ng of N4345-[(4-

fl uor ophenyl ) met hy11- 2-t hi enyl11- 1- net hyl - 2- propyny11- N- hydr oxyur ea or

mat chi ng pl acebo by adm nistering 2 capsules as prepared in Exanple 3 for
12 weeks. [0080] Bl ood sanples for neasurenment of ex vivo LTB4 and hsCRP,
and urine sanples for neasurenent of urinary LTE4 |evels were collected
pre-dose on weeks 2, 6 and 12. Bl ood sanples were assayed for ex vivo LTB4
by enzyne-I|inked i munosorbent assay, and for hsCRP by an

i mmunoturbidinmetric nethod. Urine sanples were assayed for LTE4 using

Li qui d Chronmat ography with Tandem Mass Spectronetry (LC/ Ms/ MS). [0081] At
the end of 12 weeks treatnment with 100 ng of N4345-[(4-

fl uorophenyl ) met hyl1l- 2-t hi enyll- 1- net hyl - 2- propynyl1- N- hydr oxyur ea,

pati ents underwent CEA, at which time endarterectony tissue (plaque) was
collected, fixed in 10%formalin and paraffin bl ocks, and stored for
subsequent tissue analysis. Standard i nmunohi stochem cal nethods were used
to stain all plague sanples. Prior to analysis of plaque i munohi stol ogy
results, plaques were classified according to norphol ogy by accepted

met hods (Virmani R et al. A conprehensive norphol ogi cal classification
schene for atherosclerotic |esions. Arterioscler Thronb Vasc Biol. 2000;
20: 1262-1275). A portion of each of the plaques was al so anal yzed for

i nfl ammat ory gene expression after isolation of total RNA and reverse
transcription using a TagMan(r) Hi gh Capacity cDNA assay. [0082] Anal ysi s

[ 0083] LTB4, LTE4 and hsCRP bi omar ker data were assessed using change from
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basel i ne conpari sons and an ANCOVA was used to conpare the treatnent groups
where the covariate was the baseline value of the outcone neasure. Model
assunpt i owe 20f2/mersmel ity and parall el i smwere checked, aou/tsgomaescary,

|l og transformations or tertile anal yses were enployed. Al tests were
performed two-sided with 0.05 level of significance with the exception of
the gene expression anal yses. Statistical analysis of gene-expression data
was performed on delta & values by a two-sided t-test. Gene expression
changes were considered neaningful with a fol d-change of nore than 2-fold
in either direction or with a significance |level of less than 0.1. For

pl ague endpoi t-test was used to conpare results between treat nent
groups. [0084’ﬁ9gsults 0085] As shown in FIG 10, cor@ared wi th placebo,

N- [ 3- [5 [(4 fzﬂvﬁ? %pysﬁlést hyll Placebo VIA- 2291 1A-2291 VIA-2291

2-t hi eny11- 1-BBHYE - 2- pr opyny11- I\f-“h‘?ﬂr oxyu?se g100 atl stl g‘é{gg]iy
significantly reduced ex vivo LTB4 r)nat eI urine
LTE4 by 65% (}€6%01) aNgiHsSERD by %Oéﬁﬁf L (15<0@ %>5>01)20(<%éé&hda?§x<0érﬁo%m nts).
An expl or at ory vadsal ysi sle@dn 238) r ed. ADB\N®) Necn aid £5)cories 0.hizcknessoise.garoti d

pl aques denmongtlah&d t 'N/@Jilan%isaﬂ}les oWb B ol HPtdl 8- 9Nne, i 8s ghpgingaly ssubt ypes
from patient soagerugat ed wit 0.1)

N-[3-[5-[(4-fluoropheny y ienyll, t hyl ropyn
hydr oxyur ea conpar ed i ﬁgﬁ gbog%%g}f si gni %cg}anraltly %e Laced (%%%7()\1- < 0.02)
relative necrotic core(%)hlckness (see FIG 11). As shown in FIG 12, these
pl ague subtypes also s d reduc ine ssion f |nfla ry genes,
including IL-6, IL 8, Egiﬂa@ff doﬁ?k ppa)égilgosteopg)n tin m%@%ﬁS [ (4-
fl uor ophenyl ) met hy11- 2Wtﬂm fyll- 1 met hyl - 2- propyny11- N-hydroxyurea treated
patients. [0086] Exarrpl 87] Capsul es o
N-[3-[5-[(4-fl uorophen 1la (%dﬁ /11- 2-t hi enyl& %% et hy1%*5%br opyn§ 1
N- hydr oxyurea were manuf actured by the follow ng procedure.
[ 0088] N-[ 3-[ 5- R4-f | uor ophenyl nuet hy11- 2-t hi eny11- 1- net hyl - 2- propyny11l- N
hydr oxyur ea capsad@s westgisianuf act unechoi n t g2t r engiahzol 25 mpa-280 ng and
75 ny. These Se'afplstlul es were filled atn %7hr ee dzﬁfnsr ent ff“"f',{},,g wei gh!@ntgf t he
50% active f ?‘a’t‘lonto vet ree t hg, ‘"4&_i ngr nts and
packagi ng co nt s \Aeﬁf[[dlafl%r?;? c%l aII % %gst?%)g‘f(? . gggé(?%zo)
PSo8oTN L TELLR T uor ke efohy @io%tmmy To)1- @ewm; i 1- N
hydr oxyur ea capgdtoas were manuf actur ed using a common wet gr anul atl on nmade
up of seven subkbat ches, containing 50% N[ 3-[5-[(4-fl uorophenyl ) nmethyll-2-
t hi eny11- 1- et hyl - 2- pr OIWM N- hydfeR§ur ea, 2486 ose nBrbhydr at €5-05%
Pregel ati nzed starch, Ym™Stlar ch A ycol ate, Povi done and USP water. The
seven sub-batches were 'm%gnang@“ I Tedygpnd bl ended Wi th grespovi dgpes
gl yceryl behenate, and mRgpesl.um stearate. The nilled and bl ended nateri al
was then encapsul ated twmdesugnated fill weight. The batch conposition of
t he common granul ati on fslwhown on Tabl e 2. Thesbat ch ¢sposi ti 6H90f
N4345- [ (4_ vs. placebo . 09)

a
(1 boropheny| iy 11 2 EARRITE, L 2 roRTLL SR e )
Capsul es, 25 HBied 2, shown I'n | e” ) pat'c oS {7 602bf " th
Capsul es, 50 ggghdes "Shown in Table 4 and the batch conposition of N4345 [ (4-
fluor ophenyl)rret hyl1l- 2-tdviramg11- 1- metidwy| - 2- propyny 11- Nrhydr oxXy Ube&%
Capsul es, 75 ng i s showgonenicke@®l e 5. The invention al so provides
N- [ 345- [ ( 4- (%)
f1 uor ophenyl | met hy11- 2- FHIERYAEE- 1- ntHY 1- 2- ppYnyl | - Nehyldr oxyuré®' capsul es
containing 100 mg of i oroup

N-[3-[5-[ (4-fluorophenypyiwetdyll- 2-thi enyll- bzpmt hyl- 256060 0.0002
propynyl | - N- hydr oxyur eaus. placebo
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TABLE 2 Bat ch Conmposition of Conmpound X Capsul es, Conmmon G anul ation

I ngredi ent Concentration (% ww) Theoretical Batch Quantity(g) Common
G anul at iwo 208ulbs5750 Bat ches A- QG Conmpound X 50. 00 492 POTH®mb@3 45210

Monohydrate, NF/ EP 24.00 236.6

[0077] Example 2. Phase 2 Carotid Endarterectomy (CEA) Study.

[0078] This study demonstrated the efficacy of treatment with N-[3-[5-[(4-
fluorophenyl)methyl]-2-thienyl]-1-methyl-2-propynyl]-N-hydroxyurea in
stabilizing cardiovascular disease and atherosclerotic plaque in male and female
patients with carotid stenosis undergoing elective carotid endarterectomy (CEA)
surgery. In this randomized, double blind, placebo-controlled study, 50 patients
with significant carotid artery stenosis (60-90%) were treated once daily for 12
weeks with orally administered 100 mg N-[3-[5-[(4-fluorophenyl)methyl]-2-
thienyl]-1-methyl-2-propynyl]-N-hydroxyurea or placebo prior to undergoing
CEA, at which time endarterectomy tissue (plaque) was collected and stored for
subsequent tissue analysis. Baseline assessments are performed at the start of
treatment and these baseline results were compared with repeat assessments
during various follow-up periods of treatment. The treatment was conducted for
twelve weeks at which time these baseline assessments were performed and

compared.

[0079] Patients received a total single daily oral dose of 100 mg of N-[3-[5-[(4-
fluorophenyl)methyl]-2-thienyl]-1-methyl-2-propynyl]-N-hydroxyurea or
matching placebo by administering 2 capsules as prepared in Example 3 for 12

weeks.

[0080] Blood samples for measurement of ex vivo LTB4 and hsCRP, and urine samples
for measurement of urinary L'TE4 levels were collected pre-dose on weeks 2, 6
and 12. Blood samples were assayed for ex vivo L'TB4 by enzyme-linked
immunosorbent assay, and for hsCRP by an immunoturbidimetric method. Urine
samples were assayed for LTE4 using Liquid Chromatography with Tandem Mass
Spectrometry (LC/MS/MS).

[0081] At the end of 12 weeks treatment with 100 mg of N-[3-[5-[(4-
fluorophenyl)methyl]-2-thienyl]-1-methyl-2-propynyl]-N-hydroxyurea, patients

underwent CEA, at which time endarterectomy tissue (plaque) was collected,
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(Fastfl o 316) Pregel atinized Starch, NF/ EP 12.00 118.3 (Starch 1500)
Sodi um Starch dycolate, NF/ EP 5.00 49.3 Povi done, USP/EP (D29-32) 3.00
29. 6 Puriwoediywasm=n, USP/EP 410.0* Purified Water, USPPEP/US2011/045210

fixed in 10% formalin and paraffin blocks, and stored for subsequent tissue
analysis. Standard immunohistochemical methods were used to stain all plaque
samples. Prior to analysis of plaque immunohistology results, plaques were
classified according to morphology by accepted methods (Virmani R. ef al. A
comprehensive morphological classification scheme for atherosclerotic lesions.
Arterioscler Thromb Vasc Biol. 2000;20:1262-1275). A portion of each of the
plaques was also analyzed for inflammatory gene expression after isolation of
total RNA and reverse transcription using a TagMan® High Capacity cDNA

assay.
[0082] Analysis

[0083] L'TB4, LTE4 and hsCRP biomarker data were assessed using change from
baseline comparisons and an ANCOVA was used to compare the treatment
groups where the covariate was the baseline value of the outcome measure.

Model assumptions of normality and parallelism were checked, and as necessary,
log transformations or tertile analyses were employed. All tests were performed
two-sided with 0.05 level of significance with the exception of the gene
expression analyses. Statistical analysis of gene-expression data was performed on
delta Ct values by a two-sided t-test. Gene expression changes were considered
meaningful with a fold-change of more than 2-fold in either direction or with a
significance level of less than 0.1. For plaque endpoints a t-test was used to

compare results between treatment groups.
[0084] Results

[0085] As shown in FIG. 10, compared with placebo, N-[3-[5-[(4-fluorophenyl)methyl]-
2-thienyl]-1-methyl-2-propynyl]-N-hydroxyurea 100 mg statistically significantly
reduced ex vivo LLTB4 by approximately 90% (p<0.0001), urine L.TE4 by 65%
(p<0.01) and hsCRP by 2.0mg/L (p < 0.01) (secondary endpoints). An exploratory
analysis of the relative necrotic core thickness in carotid plaques demonstrated
that plaques with rupture-prone histological subtypes from patients treated with

N-[3-[5-[(4-fluorophenyl)methyl]-2-thienyl]-1-methyl-2-propynyl]-N-
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QS* Bl endi ng Process for Combi ned Sub-Batches A-G  Crospovi done
(Kollidon (CL), 2.00 138.0 NF/EP dyceryl Behenate (Conpritol 888 3.00
207. 0 ATQyO 2bi2/EF750 Magnesi um St ear at e ( NonBovi ne PCT/US2011/045210

hydroxyurea compared with placebo had significantly reduced (21%, p < 0.02)
relative necrotic core thickness (see FIG. 11). As shown in FIG. 12, these plaque
subtypes also showed reduction in expression of inflammatory genes, including
IL-6, IL 8, IL-10, MMP?9, I-kappa-B, osteopontin in N-[3-[5-[(4-
fluorophenyl)methyl]-2-thienyl]-1-methyl-2-propynyl]-N-hydroxyurea treated

patients.
[0086] Example 3

[0087] Capsules of N-[3-[5-[(4-fluorophenyl)methyl]-2-thienyl]-1-methyl-2-propynyl]-

N-hydroxyurea were manufactured, by the following procedure.

[0088] N-[3-[5-[(4-fluorophenyl)methyl]-2-thienyl]-1-methyl-2-propynyl]-N-
hydroxyurea capsules were manufactured in three strengths: 25 mg, 50 mg and 75
mg. These capsules were filled at three different fill weights of the 50% active
formulation to achieve the three strengths. The ingredients and packaging

components were identical for all three strengths.

[0089] N-[3-[5-[(4-fluorophenyl)methyl]-2-thienyl]-1-methyl-2-propynyl]-N-
hydroxyurea capsules were manufactured using a common wet granulation made
up of seven sub-batches, containing 50% N-[3-[5-[(4-fluorophenyl)methyl]-2-
thienyl]-1-methyl-2-propynyl]-N-hydroxyurea, Lactose monohydrate,
Pregelatinzed starch, Sodium Starch Glycolate, Povidone and USP water. The
seven sub-batches were dried, milled and blended with crospovidone, glyceryl
behenate, and magnesium stearate. The milled and blended material was then
encapsulated to designated fill weight. The batch composition of the common
granulation is shown on Table 2. The batch composition of N-[3-[5-[(4-
fluorophenyl)methyl]-2-thienyl]-1-methyl-2-propynyl]-N-hydroxyurea Capsules,
25 mg is shown in Table 3, the batch composition of the N-[3-[5-[(4-
fluorophenyl)methyl]-2-thienyl]-1-methyl-2-propynyl]-N-hydroxyurea Capsules,
50 mg is shown in Table 4 and the batch composition of N-[3-[5-[(4-
fluorophenyl)methyl]-2-thienyl]-1-methyl-2-propynyl]-N-hydroxyurea Capsules,
75 mg is shown in Table 5. The invention also provides N-[3-[5-[(4-
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1.00 69.0 HyQual R), NF/EP  Total 100.0 *Water was renoved by drying
after wet granulation, not present in final dosage form TABLE 3 Batch
Conposi t iwo 20f2/0@smpound X Capsul es, 25 ng Batch Size: 20C00G2@Gapsizhes
Concentrati on Capsul eBatch I ngredient(% w w) QuantityQuantity (g) Capsul e
Common50%0. 0 ngl000. 0 G anul ati on Capsul es, Hard Cel atin, 20, 000 each
20, 000 Swedi sh Orange, Size #2capsul es

fluorophenyl)methyl]-2-thienyl]-1-methyl-2-propynyl]-N-hydroxyurea capsules
containing 100 mg of N-[3-[5-[(4-fluorophenyl)methyl]-2-thienyl]-1-methyl-2-
propynyl]-N-hydroxyurea.

TABLE 2

Batch Composition of Compound X Capsules, Common Granulation

Concentration  Theoretical Batch
Ingredient (% wiw) Quantity(g)

Common Granulation (Sub-
Batches A-G)

Compound X 50.00 492.9
Latose, Monohydrate, NF/EP 24.00 236.6
(Fastflo 316)

Pregelatinized Starch, NF/EP 12.00 118.3
(Starch 1500)

Sodium Starch Glycolate, NF/EP 5.00 49.3
Povidone, USP/EP (D29-32) 3.00 20.6
Purified Water, USP/EP —* 410.0%
Purified Water, USP/EP —* QS*

Blending Process for
Combined Sub-Batches A-G

Crospovidone (Kollidon (CL), 2.00 138.0
NF/EP

Glyceryl Behenate (Compritol 888 3.00 207.0
ATO), NF/EP

Magnesium Stearate (NonBovine 1.00 69.0

HyQual R), NF/EP

Total 100.0 —

*Water was removed by drying after wet granulation, not present in final
dosage form

TABLE 3

Batch Composition of Compound X Capsules, 25 mg
Batch Size: 20,000 Capsules

Concentration Capsule Batch
Ingredient (% wiw) Quantity Quantity (g)
Capsule Common 50% 50.0 mg 1000.0
Granulation
Capsules, Hard Gelatin, — 20,000 each 20,000
Swedish Orange, Size #2 capsules
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TABLE 4 Bat ch Composition of Conpound X Capsules, 50 ng Batch Size: 56,000
Capsul es Concentrati on Capsul eBatch I ngredient(% w w) QuantityQuantity (g)
Conmpound WOCapsub®s80%1.00. 0 ng5600. 0 Conmon G anul ati on EGapAisk@d/0433a0 d

CGel atin, 56, 000 each 56,000 Swedi sh Orange, Size #2capsul es TABLE 5 Batch
Composi tion of Conpound X Capsules, 75 ng Batch Size: 20,000 Capsul es
Concentration Capsul eBatch Ingredient(% w w) Quantity (ng) Quantity (Qg)
Conmpound X Capsul e50%450. 0 ng3000 Conmon G anul ati on Capsul es, Hard

Gel atin, 20, 000 each20, 000 Swedi sh Orange, Size #2capsules CLAIM

TABLE 4

Batch Composition of Compound X Capsules, 50 mg
Batch Size: 56,000 Capsules

Concentration Capsule Batch
Ingredient (% w/w) Quantity Quantity (g)
Compound X Capsule 50% 100.0 mg 5600.0
Common Granulation
Capsules, Hard Gelatin, — 56,000 each 56,000
Swedish Orange, Size #2 capsules
TABLE 5

Batch Composition of Compound X Capsules, 75 mg
Batch Size: 20,000 Capsules

Concentration Capsule Batch
Ingredient (%o w/w) Quantity (mg)  Quantity (g)
Compound X Capsule 50% 150.0 mg 3000
Common Granulation
Capsules, Hard Gelatin, 20,000 each 20,000
Swedish Orange, Size #2 capsules

25



What is clainmed is: 1. A conposition conprising R~ and S-enantioners of
N43454( 4-

fl uor ophewgl2preatibgsdl- 2-t hi enyll- 1- net hyl- 2- propynyl | - N- rgainuszeiaoe21@r
pharmaceutically effective salts thereof wherein the conposition conprises
| ess than 2% of the S-enantionmer. 2. The conposition of claim1l, wherein
the conposition conprises |ess than 1% of the S-enantionmer. 3. The
conposition of claiml, wherein the conposition consists of R and
Senantionmers of N P-15-R4-fluorophenyl| nethyll-2-thienyll-1-nethyl-2-
propynyl | - N-hydr oxyurea or pharmaceutically effective salts thereof. 4.
The conposition of claim3, wherein the conposition consists of |ess than
1% of the S pbAW8ner. 5. The conposition of any of clains 1-4, wherein

t he conpositLﬁﬁth rogided in a unit dosage formfor oral admnistration
and wherein tRé%¢h Ft%on is present in an anount of about 25-100 ny. 6.
The conposition of claimb5, wherein the conposition is present in an anount
of about 25, B0, Pb¢ongrosiliODcaergprising.R-hhé Seomposictsi diN-BF[Selldai m 5, wherein the

conposition i resent in anmoynt o out 1 8. The conposition of
oy of ol ar m R 2L RO Sh g B B P et o
capsul e. WO ah2dcBihTBHOHEE1WSA0d héR46@HDein the cOhpotirmoaipiikanessf any of
claims 1-8 fo use I.n %reatin a leukotriene related pathol ogy in a subject
in need theré%?% ”fé@e YU Gsi tion for use of claim9, wherein the
subject is a human. 11. The conposition for use of claim9 or 10, wherein
the pathology is heart attack, stroke, peripheral arterial disease, a

cardi ovascul ar di sease, an inflammatory di sease, a cancer, ischem a induced

myocardi al i nj ury,Theefhpdition@F VIaws 1 Siet@Mneab Ay co@prdet 1dd@mhbik om
formati on of |eukotrienes foll ow ng stroke or subarachnoi d henorrhage,

all ergy, or a%pbhediecaartiossase,. 12. The conposition for use of claim9 or
10, wherein the pathology is a cardiovascul ar di sease caused by

at herosclerotic plaque. 13. The conposition for use of claim1ll, wherein
the inflammuatbry dihseampositionohelami & vdtgstin e composginporrastsofdi-sadde ( COPD),
ocular infla i S b G LAt heumat oi d
arthritis, p§%?%§@¥§gkgﬁgf?;%%Q%%?g?ﬁﬁéhgﬁg??g@éﬂgg%g%oX%? i nfl anmat ory
bowel di seaseayrommygMtydsociyares lvopharmysedicuie effectide sallyghesafiposi ti on for use of
claim11l, wherein the cancer is nelanoma, nesotheliom, pancreatic cancer,

| ung cancer, esophageal cancer, prostate cancer, colon cancer, |eukem a or
| ynmphonma. 4. The composition of claim 3, wherein the composition consists of less than

1% of the S-enantiomer.
5. The composition of any of claims 1-4, wherein the composition is
provided in a unit dosage form for oral administration and wherein the

composition is present in an amount of about 25-100 mg.

6. The composition of claim 5, wherein the composition is present in an

amount of about 25, 50, 75, or 100 mg.

7. The composition of claim 5, wherein the composition is present in an

amount of about 100 mg.

8. The composition of any of claim 5-7, wherein said unit oral dosage form is

a tablet or capsule.
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0. The composition of any of claims 1-8 for use in treating a leukotriene

related pathology in a subject in need thereof.

10. The composition for use of claim 9, wherein the subject is a human.

11. The composition for use of claim 9 or 10, wherein the pathology is heart
attack, stroke, peripheral arterial disease, a cardiovascular disease, an
inflammatory disease, a cancer, ischemia induced myocardial injury, central
nervous system pathology resulting from formation of leukotrienes following

stroke or subarachnoid hemorrhage, allergy, or a fibrotic disease,.

12. The composition for use of claim 9 or 10, wherein the pathology is a

cardiovascular disease caused by atherosclerotic plaque.

13. The composition for use of claim 11, wherein the inflammatory disease is
chronic obstructive pulmonary disease (COPD), ocular inflammatory diseases,
asthma, allergic rhinitis, theumatoid arthritis, psoriasis, adult respiratory distress

syndrome, inflammatory bowel disease, or endotoxin shock syndrome.
14. The composition for use of claim 11, wherein the cancer is melanoma,

mesothelioma, pancreatic cancer, lung cancer, esophageal cancer, prostate cancer,

colon cancer, leukemia or lymphoma.

27



