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[0005] The death of liver cells through a process known as apoptosis is common
in all forms of liver disease. Apoptosis of liver cells is linked to liver fibrosis and
other liver disease. Prevention of excessive apoptosis liver cells is an important

component in the treatment of acute and chronic liver disease (see, Guicciardi et al.
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[0009] In one embodiment, the liver disease includes, but is not limited to
cirrhosis, liver fibrosis, non-alcoholic fatty liver disease (NAFLD), non-alcoholic
steatohepatitis (NASH), hepatic ischemia reperfusion injury, hepatitis, including viral
and alcoholic hepatitis and primary biliary cirrhosis (PBC).
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[0013] In one embodiment, the matrix metalloproteinase inhibitor compound for

use in the methods provided herein is selected from:
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[0014] In one embodiment, the compound for use in the methods provided herein
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[0017] Further provided is an article of manufacture containing packaging

1S

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 a liver disease, 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 a liver disease.

5. DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
5.1 Definitions

[0018] Unless defined otherwise, all technical and scientific terms used herein
have the same meaning as is commonly understood by one of ordinary skill in the art.
All patents, applications, published applications and other publications are
incorporated by reference in their entirety. In the event that there are a plurality of

definitions for a term herein, those in this section prevail unless stated otherwise.
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genetic defect (such as haemochromatosis). The damage to liver includes, but is not

limited to inflammation, scarring of liver tissue and fibrosis.
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ELI SA for neasurenent of cytosolic aspartate
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di seases, Cin em, 2003; 49(5):826 9 and Burin des
agénd or epmbiyatien ofagenty tgagibietused for treatment of liver disease in

combination with the MMP inhibitors described herein. In certain embodiments, the
other agent or second agent is anti-hepatitis C virus interferon, an anti-hepatitis C
virus polymerase inhibitor, an anti-hepatitis C virus protease inhibitor or a

combination thereof.



pl ate assay for neasurenent of serum al ani ne

am notransferase in blood donors, Transfusion., 1995;
w@2(08)0638L 4, each of which is incorporated byPCT/US2008/002591

reference herein in its entirety). 5.2 Conpounds for
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contents of these réferences are hereby i_ncor por at ed
plaiiyassay for eneasurementedi senm alaninej apginotrg Bwase|ip biped donors,
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[00351] - zmhwqmmanﬂs for usgyin the methadsyprevided\herein ae masiy O
me%oprotelnase 1r'§.lmbceo (Wﬁ{h% t01l_sl) &&?MW inhlbitors have been
reported in the literature. Certain exemplary MMP inhibitors for use in the methods
herein are described by Fisher et al. in Cancer Metastasis Rev., (2006) 25: 115-136;
Rao-in Current Pharmaceutical Design, 2005, 11, 295-322 295, Bender et al. in U.S.
patent no. 5,932,595; Watanabe in U.S. patent nos. 6,207,698 and 6,831,178; Levin et
al. in U.S. patent no. 6,225,311; Purder et al. in WO 2007/016390 and Alwayn et al.
Am J Physiol Gastrointest Liver Physiol 291: G1011-G1019, 2006. The contents of

these references are hereby incorporated by reference in their entireties.

[0036] In one embodiment, the compound for use in the methods provided herein

is selected from
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N OHHOHO 10 WD 2008/106166 PCT/US2008/ 002591 H H
OH\ N2 S0SO NH OHOOH O "H/ -OHOH OO Metastat
w®2®80d61%4_.784 and a pharmaceuti cal |y accept abl BCT/US2008/002591

derivative thereof. [00371 In one enbodi nent, the

conpound for use in the nethgds provided herein is
selectedfroMOHllOOHcl N O /7 Ol 1 I/ 1/
N NOH OF %ﬂ. TOHYRO 113-0 lapast a 0N
OHOH 3 NH2 /] REP

H>-OH and pt 0 Ha O ONO- 4817 S- a en or a
phar maceut i Owy Qccept abl e derivative th&eof. [00381

I'n one enbogdégant , t he corrpound for usessom the rret hods
X178%%n g%hgr%aeceutlcaﬁy acceptable derivative thereof.

[0037] In one embodiment, the compound for use in the methods provided herein

is selected from

@OQW (O“” . OTCL rr“

OH
RO-113-0830
Apratastat
fr“ e
) \NH
HW—OH and
ONO-4817 S.3304

Metastat

or a pharmaceutically acceptable derivative thereof.

[0038] In one embodiment, the compound for use in the methods provided herein

0.9 H
ROV S
(o) © ,
or a pharmaceutically acceptable derivative thereof.
[0039] In one embodiment, the compound for use in the methods provided herein
O
i\ 0O
| s o
I o

N
H
o (O
© S

is Apratastat
or a pharmaceutically acceptable derivative thereof.

[0040] In one embodiment, the compound is
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o, HA , N, OH\loli O is or a pharmaceutically
acceptabl e derivative thereof. [00391 In one
wepdsdodrent , t he conpound for use in the methoPSI/US2008/002591
provided herein o\ 100 JHOH~2H COHis
Apratastat or a _pharmaceutically acceptable derivative
thereof. [00401 Y nYjone enbodi nent, conpound is 11
WO 2008/ 106166 PG 008/0Q;591 S \ SN\ NH
H ~--OH O S 3304 or> algraceutN g4 | y acceptabl e
derivative thereof. [004 In #e g enbodi ments, the
conpounds descri bed herein have gfficacy in nDdeIs of
acute liver disease follow ng.gral adninistration of
fromO0.001 - 1000 ng/Kg. In certain enmbodi nents, the
or @Dk@b@n@mca]é:smqep@bler@r@ahvm@@teoéf ficacy in rmodels of
acute liver disease follow ng oral adm nistration of
[004dpm (n@irtaih@ntugirients, the Gommmnisldewhbed hmemstmve [etﬁxzazy in

In certa d . th
madRliohaeit Pereee Briowie 0! BarBaiRR ah o o Jgf <1800
g?K eﬁ?@eﬂalrﬁetﬁﬁ@dlﬁﬁﬁﬁdﬂh%ﬂﬁ}poﬁﬁ% d&éﬂ&ﬁ%eiﬁi&hi@r efficacy in

datment of an acute liver disease.
modelsof aeweliver discase fdlondngpral ﬁdmlru&t@@pn@ﬁ from‘ 0.91 cH08ng/Ke.
liver disease. In one enbodi nent, the nmethods are for
redsds ngMétheds dm'agmexrtssoci ated with chronic and/ or

O RS A BB R R e st o

act® BhdIbt Hrénib $i9€r difedsd i@l @flsodimen, fRAnethedsaird fdrareatment
act in part by inhibitin the Si gnal I ing cascade of

of FNEuse hwuissewen Inoac embodimens,the methods geedfon Eeaimengpla
chJ:PR'lgngvdeg dfs F E&B&dlhﬂ:‘ﬁt ?l&egrg@%logp%e‘i@%&ggﬁngiwer damage

ering a caémpoun escr
associated with chromc and/or acute liver disease. Without being bound to any

particular theory, it is believed that the MMP inhibitors used in the methods provided
herein can act in part by inhibiting the signalling cascade of TNF-a.. Thus, in one
embodiment, provided herein are methods for inhibiting the signalling cascade of

TNF-a by administering a compound described herein.

[0043] In one embodiment, the liver disease is a disorder that results from an
. injury to the liver. In one embodiment, injury to the liver is caused by toxins,
including alcohol, some drugs, impurities in foods, and the abnormal build-up of
normal substances in the blood. In another embodiment, injury to the liver is caused
by an infection or by an autoimmune disorder. In certain embodiments, the exact

cause of the injury is not known.

[0044) In one embodiment, the liver disease includes, but is not limited to
cirrhosis, liver fibrosis, non-alcoholic fatty liver disease (NAFLD), non-alcoholic
steatohepatitis (NASH), hepatic ischemia reperfusion injury, hepatitis, including viral
and alcoholic hepatitis and primary biliary cirthosis. In one embodiment, the liver
disease is manifested by raised liver enzymes (e.g., ALT and AST), pathological
evidence of on going liver damage as a result of steatosis (fatty liver), fibrosis, and/or

cirrhosis. In one embodiment, NASH is manifested by raised liver enzymes (e.g.,

12



[0043] In one enbodinent, the liver disease is a
di sorder that results froman injury to the liver. In
wWor@sanedi ment, injury to the liver is causedP®lUs2008/002591
toxins, including al cohol, sone drugs impurities in
foods, and the abnor nal bui | up normal substances
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cuﬁkﬁ%r is caused by an infection or by an autoi mmune
sorder In certain enbodi nents, the exact cause of
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alaoheli¢ fwalhvmdlg{:ftseof the liver or nore than 30% of
liver cells in a Iliver Iobule are with fat deposit.
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b nd el d
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di seases, and drugs (such as corticosteroids

digeaser a{oymb cn@omnasmovldcg hergin are rethada ferrerstmentof NASH.
fatty |iver produces no synptons. In other
[0@4M)odi freoressmbaalinynt, thevmethodssprbyided hereard fardreagment of

hebies b jagrmation otihe U3 Sl e/ ind alponpfie AfplfS. The
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herein are useful |ntreat|ng one or nore of

hepstitistio naused bybepatitis dalbICG,d prEWrup. I,tmth@n q@lasi@ne{n@vhs]acute

iver withiv an rmatl
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any of the causes nentioned above as possi bl e cauds
chegmiqwinal iepaskiisi s eaysad by hepagisis B gy Goyae. In ¢erigipembodiments,

prggﬁgﬁggsﬂahoﬁ%yﬁ&%enﬁmesa&ﬁs6c TEEARII NG Ravd fufh BRMpy for

hepatitis C. Exemplary methods of treatment of hepatits C are described by Strader et
al., in Hepatology, 39 (4), 2004.

[0048] In certain embodiments, the patient has never received therapy or

prophylaxis for HCV infection. In further embodiments, the patient has previously
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[0047] In one enbodi nent, the methods provided herein

are for treatnent of hepatitis or inflanmmation of the
wo eaosnoe1séicl udi ng viral and al coholic hepati tiBCT/Tkm®08/002591

viral hepatitis can be acute or chronic. In certain
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resbgﬂmﬂgded to HCV therapy. As known in the art, under
current interferon therapy, up to 50% or nore HCV
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instatict,@QrthiD tA&MpiRY SordC v sé associted eﬁmmpsyauaerctmms
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suigislel andhasnisisial identian, dméSSpfat relapseiod d&lqo%?dqlﬂém‘j?‘ﬁé‘{ose and
ag rg?s?&enﬁéhgy%g 5@/000{]}}8& ?’Pe%at %ﬁ%?lﬁ H@ut%rprémf)ﬁs sychlatrlc

Sy ehayion pave eceitee, erapy. In ce PPain
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trpRREL B SomG PRSI Bl ar BRI W BOOLYE Risarders
PsGoHathie side gﬁ%&rs R &ﬂmﬁhf WthQnﬁ%%nrthgﬁﬁy hhd'rdsponsible for about

ssocl ate rate of depression. pressive
10%%y/to2086ref duammtinamdsuorﬁ kegtentdherapotos El@Viirfeaton.n a
nunber of nedical disorders. Life-threatening or
[0650]al Aecurdingli pravidddcare wetticels of trezhturg Grgprswwnu'ng depatits C in
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pamtehgreReiick POREVSYHRISE ARGl OB P QST OB AL D dicates
treQ &h%ﬁluc{uh%gtdli W%Efaﬁ?t Al gﬁrﬁvﬁ@@aﬁ@rﬁ&ﬁ%s &f tRdating @H'S

atric er durin her apy
préveh’eng hematitis Crinpatiente pherssi mevropsyehihirieievant, swchfasrdepression,

or risk of such indicates discontinuation of treatment with current HCV therapy.
Further provided are methods of treating or preventing hepatitis C in patients where a
neuropsychiatric event, such as depression, or risk of such indicates dose reduction of

current HCV therapy.
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treatment of chronic hepatitis C, especially for
patients with psychiatric disorders. Psychiatric side
wetdosaode@r e common with interferon therapy aneCT/US2008/002591
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embodiment, the methods provided herein lower elevated liver enzyme levels, such as
ALT and AST levels. Methods for measuring the level of liver enzymes are well

known in the art (see, e.g., Jeong S. Y. et al. Sandwich ELISA for measurement of
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replicon assay. An exemplary assay is described by Pietschmann, T. et al., J. Virol.
76, 2002, 4008-4021. In certain embodiments, HCV replication is inhibited at least
about 20%, at least about 30%, at least about 40%, at least about 50%, at least about

75%, at least about 90% or more.
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[0056] In certain enbodi ments, provided herein are
nmet hods for inhibiting hepatitis C virus (HCV)
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hetboladmaesis. onal and | ongi tudi nal study in CGut. 2003,
52(4):574 9. Each of these

[0060] In one embodiment, the level of fibrosis, which is the formation of

fibrous tissue, fibroid or fibrous degeneration, is reduced by more that about 90%. In
one embodiment, the level of fibrosis is reduced by at least 90%, at least 80%, at least
70%, at least 60%, at least 50%, at least 40%, at least 30%, at least 20%, at least 10%,

at least 5% or at least 2%.
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references is incorporated by reference hereininits
entirety. In certain enbodinents, liver fibrosis is
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webkniess,rveeigljtloss; mlﬂ@@ng@meﬁdp central arteriole from which numerous

small branching vessels radiate), encephalopathy, and asterixis (flapping tremor).
Symptoms of cirrhosis vary, depending on severity and individuals. In certain

embodiments, mild cirrhosis may not exhibit any symptoms at all.

[0064] In one embodiment, the cause of cirrhosis is hepatitis C. In other

embodiments, causes of cirrhosis include, use of certain drugs, chemical exposure,
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hypert ensi on, abnormal nerve function, ascites
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symptoms of primary biliary cirrhosis.

L’:h

[0068] In one embodiment, provided herein are methods for treatment of hepatic
ischemia reperfusion injury. Ischemia can occur in the liver due to several

pathological conditions, such as liver transplantation, cardiogenic or hemodynamic
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i nflanmati on spreads fromthe bile ducts to the rest
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by eventlng or suppressing apoptosis. In certain
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Si gnal ling cascade of a-Fas. In certain enbodi nment,
the$ reparation of the compounds

[0070] The compounds for use in the methods provided herein can be prepared by
using routine synthetic procedures, including procedures described in Bender e al. in
U.S. patent no. 5,932,595 and Watanabe in U.S. patent nos. 6,207,698 and 6,831,178.
An exemplary method for preparation of RO-113-0830 is described in Example 1.
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conpounds provided herein inhibit a signalling cascade
initiated by TNF-a. Wthout being bound to any
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[0075] In addition, the compounds may be formulated as the sole
pharmaceutically active ingredient in the composition or may be combined with other
active ingredients. Liposomal suspensions, including tissue-targeted liposomes, such
as tumor-targeted liposomes, may also be suitable as pharmaceutically acceptable

carriers. These may be prepared according to methods known to those skilled in the
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extrapolation from in vivo or in vitro test data. It is to be noted that concentrations

and dosage values may also vary with the severity of the condition to be alleviated. It
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buffers, such as acetates, citrates and phosphates; and agents for the adjustment of

tonicity such as sodium chloride or dextrose. Parenteral preparations can be enclosed
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unit-dose form. Examples of multiple-dose forms include vials, bottles of tablets or

capsules or bottles of pints or gallons. Hence, multiple dose form is a multiple of

unit-doses which are not segregated in packaging.
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glycolate, alginic acid, corn starch, potato starch, bentonite, methylcellulose, agar and
carboxymethylcellulose. Coloring agents include, for example, any of the approved

certified water soluble FD and C dyes, mixtures thereof; and water insoluble FD and
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car boxymnet hyl cel | ul ose. Col ori ng agents include, for
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wo-Droaneh16» dyes, m xtures thereof; and water i nBOI/URL008/002591
FD and 26 WD 2008/ 106166 PCT/ US2008/ 002591 C dyes
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) tﬁe above type, a liquid carrier such as a fatty oil.
ingredientdi t i on, dosage unit forms can contain various
other materials which nodify the physical formof the
[00953 ageWhen the dasagewnihiorm is @ sapsulry it aan conigin imaddidemier

nteric agents. The ¢ ounds .o .
mafiet Al Ge PR Soot RaRDoNEnT S &R teft B, Baddition, dosage uni
forss' R coM@irBFariou$ BthiePlateriali@Hich Sn@ifiy the pliysécal fdtm ofAhe
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erial's ¢an also be nix Wt h .
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055, PSS S L O0E0 S BOROLE G G b
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included in _tablets are binders, luhricants,
suef 75 antacads, HRlonkely 89 fiyreltfin T5¢ ageoPERGIeapis fcompound or

phidn@¢hfiA8y 38&itable @flative thereof as described herein. Higher

concentrations, up to about 98% by weight of the active ingredient may be included.

[0097] Pharmaceutically acceptable carriers included in tablets are binders,
lubricants, diluents, disintegrating agents, coloring agents, flavoring agents, and

wetting agents. Enteric-coated tablets, because of the enteric-coating, resist the action
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wetting agents. Enteric-coated tablets, because of the

enteric-coating, resist the action 27 W 2008/ 106166
weEFansWEA08/ 002591 of stomach acid and di ssol R€T/U82008/002591

disintegrate in the neutral or alkaline intestines.
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[00100] Solvents include glycerin, sorbitol, ethyl alcohol and syrup. Examples of
preservatives include glycerin, methyl and propylparaben, benzoic add, sodium
benzoate and alcohol. Examples of non-aqueous liquids utilized in emulsions include
mineral oil and cottonseed oil. Examples of emulsifying agents include gelatin,

acacia, tragacanth, bentonite, and surfactants such as polyoxyethylene sorbitan
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acaci a, tragacanth, bentonite, and surfactants such as
pol yoxyet hyl ene sorbitan 28 WO 2008/ 106166
wWEMBWBAOE/ 002591 nonool eate. Suspendi ng agePtEUS2008/002591
i ncl ude sodi um car boxynet hyl cel | ul ose, pectln,
tragacant h, Veegum and acacia. Diluents_ inc

d .
mqngeleatse SupRendingragsats insiuds sadivy caf&géml%thyhellﬁage, pectin,
tragéécgﬁ > Vee u@.ﬁﬂ YRS acdtla/ Cﬁﬁﬁéﬁtsalﬂgluﬁé idc{dsg LAd sRPE&L %&%mng

saccharin. ng agents 1 ncl
agmgmyluala eu@bye; @yruﬁargiydeemranﬂ amfm)albw\teatemngmgemis sa¢heas

e Gl P O
mdndbiedfe! g'fg'legl #gﬁgﬁ gﬁygo &ﬁ@hﬁpﬁblgé)@ét}@?edeﬁ%ﬂ&her

sodi um sodi um carbonaté. Col ofin
Orggam teids mclualdceltan yné tartahie acidpStovvess of earbor d@encwanelude

bl e, FD and, C d
sodi ey e et ol Eintfnlsn o KRB ARSI

apl%%u Edrtiib® wafh SoIRBRIFTS hid Cllyef dad niikte€ then¢BEl SFIwhbridy
produce a pl easant taste sensation. [00101] For_a

agenss mdhmbsxagealfﬂavms exitacted fiom plantssucuSpishepd synthetiq blends
b bl |
ofsvw'éi‘? sn%%ﬁffm?ﬁ% FRleRAC Sy YRR 2 Cel o ."L

. | ut .th {1
lﬂ%ﬁﬁ st foik ey %S@Féolglflgla Bp SisBERidh. i B ¥hiimple
e cﬁﬁﬁ%ngt@%e%ta‘ﬁ%%lm mgﬁgeﬁdeé %%%ncﬁﬁsﬁlla@ed 1|nCHJg61|at1n

sage form e solution, "e.g., for exanﬁ ,
ca];mule/ eSuchisehutions,aodithe mparb@omandm@apsmtwna eraf atﬂ dslsﬁlosed

i RO g ASTESY 5204 EEEDBL 00 o o

theA$HMYS b Igd tfbodkanlphé) 1 a]poBJetlﬁflldiﬁtglly&ﬂ,)mayl beqdmhdeda with a
seni - sol | d oral for rnul atjons ma prepared b

sufficiens Auamigy ef a phaypwceuticglly ﬁ@cea@%lev@% RYBERE S WalS o be
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tnﬂmnqﬁs,anrewlmwcqiresm (- myméﬁraf GF9RRH) anl Qiiek aRely,
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cagsiu)lld:sﬂe{lg 50lekr Iﬂt@éfayformnlwbns molu;de; tut Ia&mmt limited to, those
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(B :é{j{{’ggglﬂ ! 'vﬂm%lr{ E,cﬂ)}ﬁggquupolﬁte, ﬂcﬁo%%u}ﬂaﬂhg,%ﬁl&glamme,

lecithin, cephalin, ascorblc acid, malic acid, sorbitol, phosphoric acid, thiodipropionic

acid and its esters, and dithiocarbamates.

[00103] Other formulations include, but are not limited to, aqueous alcoholic

solutions including a pharmaceutically acceptable acetal. Alcohols used in these
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sol utions including a pharmaceutically acceptabl e

acetal. Al cohols used in these 29 WO 2008/106166
weEansWEA08/ 002591 fornul ati ons are any PCT/US2008/002591
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pobaiqusi Surltasynly denigelsyod gaters qf@@pﬂr@r@@d methacrylic acid, collagen, cross-

linked polyvinylalcohol and cross-linked partially hydrolyzed polyvinyl acetate, that
is surrounded by an outer polymeric membrane, e.g., polyethylene, polypropylene,
ethylene/propylene copolymers, ethylene/ethyl acrylate copolymers,
ethylene/vinylacetate copolymers, silicone rubbers, polydimethyl siloxanes, neoprene

rubber, chlorinated polyethylene, polyvinylchloride, vinylchloride copolymers with
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rubber, chlorinated pol yethyl ene, polyvinylchloride,
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origin, cottonseed oil, corn oil, sesame oil and peanut oil. Antimicrobial agents in

bacteriostatic or fungistatic concentrations must be added to parenteral preparations
packaged in multiple-dose containers which include phenols or cresols, mercurials,
benzyl alcohol, chlorobutanol, methyl and propyl p-hydroxybenzoic acid esters,

thimerosal, benzalkonium chloride and benzethonium chloride. Isotonic agents
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eterm ne enpirically using known testing protocols
comfenh'ytlmoﬁai;kﬂsmbquh 0£1Pow/ W mp\d abous 90Pmw{w (OF g1ore,es fmore than

to be note ne
19S5 05 Martaf Sty Ges Ao LORGECYT The KU HBeHRaAHEY be
adbisigteR. at bhcd, &r idy be dividddiaro wﬁaiabsﬁ ¢fGehallbadosesto beny
particul ar patl ent, specific dosa%e regi mens shoul g
adiénistéfed<at isderygls of timee [his swdenstngd that itheprerise A9sage gnd duration

of gre %ﬁgr}?ag A ikﬁgct% oS GRS e lbeingg% e'atangf mdye BREFARed

P& ng or supervi istration of
exﬁ&ﬁcdll@rdﬁﬂgambmsestmgq;rbtbamls bhby extnapeilitiontframn ir aivges irBRitro

test data. It is to be noted that concentrations and dosage values may also vary with

the age of the individual treated. It is to be further understood that for any particular
patient, 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
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[001¢6] t oThehagetr;lc,elvophlhgﬁdmr issprepased by disselning aseqmpayngd
t
T e e

solbettf ahe koIowm rhey Ediesin affexsisient whﬁ:htlh@r(arek theet stabiitityt or other

neutral pH. Subse(g_uent sterile filtr fn of the
phargiagelpgisak esmponent ofthe powHeT qri%ﬁoméﬁwfﬁoﬁ@ utionprgpatgd from

the ;%Wig} ! EQ&gféE&"iﬂattxﬁaf BOsRd ?fé clde, H;t drB nﬁi‘ﬁmﬁé& 1 ldewr SRS

or mul at’i on. nera e resul ting
sorbnhlu fructose)icbin dyeurs xyhitol |giymad1_m gluooscl, silcgoseanr other suitable

ageRbs AJe QIO TP N gD ) Sori G FadHHeE o Aplestjum
ph@sflpgﬁtg Qr SIHEP Sihhufel RndWR b tHoke SES KPP Witk a6ted? abSutsieQir@IChbH.

er appropriate conditions, such as at about 4 Cto
Subsequertstenide filtration of clmsymnonefemm byityiophiligatigmurder standard

R R i e G

GeE@frany 866 AshitingtsoRftion il e abp&liofd int®vidks fnsg lymphﬂbaubn
of Iyophilized powder, is add

Fach viel 1l centein agingle dorael i1 009 mEon] D8P0 MEIdT griiplse

B oSSR L SR i
con?djﬁgﬁslglifblfht@ aPQB'ddd320Dt8/r68@5&i:per’énﬁe 4 Topi cal
adm ni stration

[00117] Reconstitution of this lyophilized powder with water for injection provides
a formulation for use in parenteral administration. For reconstitution, about 1-50 mg,
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.
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[00118] Topical m xtures are prepared as described for
the local and systemc admnistration. The resulting
woreoosae@eday be a sol ution, suspension, emrul siPCEUS2008/002591
the like and are fornul ated as creans, gels,
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admnistration are rectal suppositories, capsules and
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rel easing one or nore pharmacol ogically or i
t her apeutS.2al I()70mptl$itiens fargrtber eoutes ommﬁwmmm |y

pt abl e sybstances. I|z rect 0 0
OBEATE, B RSB A b blob it MR i ki
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Exarrpl es of bases include cocoa butter (theobrona

[00123) Qby&&wﬂe @BhRhdcRuti G dBR FornROfoy FeeY:2 aBiifRfation are

rectal supposnones 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
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and appropriate m xtures of nono-, di- and
triglycerides of fatty acids. Conbinations of the

we 20080086dbases may be used. Agents to rai se theCTEE10081002591
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s char ri m ni Q
o R e P D A B BG sBLdor
usé"w:ﬁh RRYTAGHVR iiredibnth proRidedheaéihagss, dhe conpositioreprovided
rel ease
encompass single unit dosage forms suitable for oral administration such as, but not
limited to, tablets, capsules, gelcaps, and caplets that are adapted for controlled

release.

[00126]  All controlled release pharmaceutical products have a common goal of
improving drug therapy over that achieved by their non controlled counterparts.

Ideally, the use of an optimally designed controlled release preparation in medical
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formul ati ons include extended activity of the drug,

reduced dosage frequency, and increased patient
weewplidance. In addition, controlled rel ease PCT/US2008/002591
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resulting vesicles are washed to remove unencapsulated compound, pelleted by

centrifugation, and then resuspended in PBS.
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patient to be treated. Cenerally, doses are from about

1 to about 1000 ngy per day for an adult, or from
w@bmatioded o about 250 ng per day or from aboutPADUSWOS®W2591
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adminigieiedethe severite ofiths sisordarndisease careqndigion, tharqwsef i s

bet.ween 0, 2
B
thd d;&lz@ibﬁtﬁ}] Efféctive dbsdsin@ntxoeitrapolated firdra dose maspensd edrveaidesived
ose range of the i nhi bi tor described herein for
fronn i WEAGK enigid madsbiesthwal®ASrein lies within the range
of fromabout 0.1 ng to about 1000 ny. per day, given
[00433} sExemnplapidasesoiimgorapesitieyy inghide gpilliggamy op guergeram

thr . odi , -~ :
RSt Il R B 5P feae
1090 Edgrari@pdrkilograiiaid abotio S ntiHipgems perkildghzm,fabout 1bout

10 ng to about 200 ng per day, nore. specificall
migEgiEBhHPkilger al‘DtOrﬁ}’O%ES ny ’@E&mﬁ%%gﬁg}’ REL ,utﬁpoeven

- i e ath! RS pePiifiiiaral OtilcckB MY 38

iR P LIEEah W aRTHIRGR BRGS périffitarp Miceldl D

entbedisans, the dosageadinsusiersd o a pitgens izt herwesmY2@ digdeg and 2.00
outside the r es discl osed herejn in so case as

mighe orpetugsn 0 BN etks B g8 DR/ hapeoks Bpaf At
art. Furthernore, it is _noted thacfegt h% ¢linician

(09338k: | Fycpymebadiments; e deamBeRded dailyAgss fegee of the MMP
inl{lll\'nB{tﬁrr ({)éé?ritibeeﬁitelﬁﬁ'éiﬁ for tBE cORlifTbRdScritbAARn 118s GARINAE FARR of

from about 0.1 mg to about 1000 mg per day, given as a single once-a-day dose or as

D

divided doses throughout a day. In one embodiment, the daily dose is administered
twice daily in equally divided doses. Specifically, a daily dose range should be from
about 10 mg to about 200 mg per day, more specifically, between about 10 mg and
about 150 mg per day, or even more specifically between about 25 and about 100 mg
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response. [00135] Different therapeutically effective

anounts may be applicable for different diseases and
we@oemditodlons, as will be readily known by thoseP©f/US2008/002591

ordinary skill in the art. Simlarly, anmounts

sufficient to prevent, nanage, treat or apeliorate
perglagh Inay belaeasssary i USerSHEcS off i ackiye ngreient guiside the
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to 2.5 ng, 0.25 ng to 20 ng, 0.25 to 15 ng, 0.25 to 12
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gm(g 16 APRe, PU mEeE of PRHIgNL 61086 dffa pakieM\bodynivéightorIn
nd/ or caspase i nhi bitor provided herein fol]lowed eb&/to

an@her anbaedimentytherdosagenfah @%égouqdmf%éﬁi BersBAdmipister

A 3P 80 B e RROHi O, ot

patdért ndaymi doseqsTd. blm:g td @00 imie Oviemlgso _ltmmg 0ddng¢p 80 s, 0.1 mg

to G Erl BEOED MEnD.  TBRAN S DB A0 | 5iEs O AR o7 5488, .1

mg}’\Q 529%86 N@é%@nﬁg@ ééﬁ%&g%%%ﬁﬁés td m@ge@ dswd 1Y mgab2sto 10
rom &bou

out ay, in one
mg HiRSdngen 7.5 mpdl. demg taboog, GBS mg tar?dS mgobtmgl'@@(m}gpbmg to

15%2'@%@??@%%“ v i er | meG Eik ?bou{&nﬁl‘g‘ﬁgﬂg g 8¢

md.0 about 200 ng per day, in another enbodi nent,
et ween about 25 ng and about 150 ng per

[00137] In certain embodiments, treatment or prevention can be initiated with one

res

or more loading doses of an MMP inhibitor and/or caspase inhibitor provided herein

followed by one or more maintenance doses. In such embodiments, the loading dose
can be, for instance, about 60 to about 400 mg per day, or about 100 to about 200 mg
per day for one day to five weeks. The loading dose can be followed by one or more

maintenance doses. In another embodiment, each maintenance does can be,
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day, or in yet another enbodi nent, between about 25

and about 80 ng per day. M ntenance doses can be
waessnidser ed daily and can be adm ni stered asPGI/ng10e8/002591

doses, or as divided doses. [001381 In certain
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steaypuaie SonssnoNeR I HesbprSIS o e PAISTLIIEoT oty Loy aou
40@2@&‘1‘:” ﬂonpébo% @W{d%ﬁvidmﬁké/ﬁhLaSPﬁBﬁ@d%ﬁt 6 fo\oi 200

eof, In a ormswtab e for "adm nistration. Such
ng/fdr.ns are described in detail above. In certain

enbodi nents, the unit dosage conprises 1 to 1000 ng,

(00239 2hQermin@mbbdithents@dnminisirationeofitheysamk exmpoundmay be

repgeafrs%'@&ﬂ Cipdmipsugim gty bespagisd YR e bERRRS Sehdeys.
da)P 09842258 Yay229 da?@ 9 REntR)98 days, @Cthbl‘(tﬁs or 6 months.

redi ént. Such uni't dosages can be gﬁe par ed
In @thenoetdbcrcgments adawinisirgtiess of tharisame prapbylagtie er derapruti¢ agent

the art, 5.5. ticles of nuf act ur.
mag st o0 i Arhiab o el PR By L b 186 dav. 2
days@B dBgs, 5 days, 10 days, 15 days, 30 days, 45 days, 2 months, 75 days, 3 months,

or 6 months.

[00140] In certain aspects, provided herein are unit dosages comprising a
compound, or a pharmaceutically acceptable derivative thereof, in a form suitable for
administration. Such forms are described in detail above. In certain embodiments,
the unit dosage comprises 1 to 1000 mg, 5 to 250 mg or 10 to 50 mg active ingredient.
In particular embodiments, the unit dosages comprise about 1, 5, 10, 25, 50, 100, 125,
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packaged as articles of manufacture containing

packagi ng material, a conpound or pharnmaceutically
w@emepoahs e derivative thereof provided herei nPCTHIE08/002591

is used for treatnent, prevention or anelioration of

one or nore synptons aSSOCIated Hlth liver dlseg e, ..
250 90:r/1900 e ackive ingtpdighle Such #hit AAZEY FFLRARrepared according

to%@ﬁgﬂ?&%ﬂ?ﬁ%%&%ﬁ%ﬁ%ﬁueéi‘ter' vative thereof is
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Associ tl on f.or t&g lL| ver Di,sease t e)l_S
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mtandetdenaciﬁdofcadnumsuaﬂwmmd a¢atmerie A W oHponulatipm\of the
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ability to protect against |iver damage. The cobnEound
knpwniel ehepEekaHl dnjthejart dior gxample, Neil Iﬁaﬁ@vﬂrwsaﬁs mouse

m a(Iei tror Eaﬁe ng oiﬂ'{ﬁ:’%h} fgixe?zﬂnaax%ﬁe}Fs ﬂlGﬁlX% % Sjgigﬁ eg%hgwe‘j

T}Bﬁﬁéuﬁiﬁmhﬂ&ﬁ&ﬁfhhe bPOmrmanA@lesmmgl fohile Stodiebf Liver Diseases (
ersist,. past 6 hours i.s.a variation, used to determ ne

20BRa Whish FRERrPETHSA REEPindp S REGHE By LSGRBEMA 1 r eat ment
[00145] [00140] Multiple outcone neasures are used for

[0011143 eAFaads vpytokine that is inprliceteddn inducingdivier Bywitin gfvariety

| ver enzy ALT | dan
o ape e Srronifiiver SerR YT ol HIGY L& e A€ An
ex@ﬁ\?la?}n IrsvivsihdodEl tadest fph&'ﬂﬁa’éolb%[daﬁﬁgént%fagaiﬂst/I’NFCtk aRRBESinjury
neasurement is a very common and rel evant clinical
is HeNEBoor D-Gal model of liver injury in mice. In this model, mice are treated
with TNF-a. / D-Gal and compound is administered to evaluate its ability to protect
against liver damage. The compound is administered either before, at the time of or

after the treatment with TNF-a. / D-Gal, and followed for a period of approximately 6
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test for the extent of liver disease in patients. A

second neasure involves gross and histol ogi cal
wer@Bnetison of |iver danmage. The extent of |i vRCT/Us2vag/e2591
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embodiatens compenndsieseritsed. heftin powsciggainstfFas edused bmer injury as
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detggIngg, b, ficsh PRRECIEFy. In Gerial boringls, iR sarigo il Plgyided
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being used to prevent or treat |iver disease, such as
mddepatitis B or C, are used in the conbination

t her api es provided herein. The recommended dosages of
[061@6p NdOdRe Riodels af liokt iajure dndludenthe b SK id@labohgpdelahe phbase

. of skill. For those second agents.that are approyed
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G clieceRipglbodinehls O goippuds b s RAEHTRGw Shnibition
of PGV reptichtegi pdHCBasplicomfasfgsi s OF Therapeutics 9t' Ed,
Mc-Gaw H ||, New York; Physician's Desk Reference
(PDR) 57th Ed., 2003, Medical Economcs Co., Inc.,
Montval e, NJ, which are incorporated herein by
6. ef CEGNABANATIOR THERA PPt i €s. [00149] In various
“enbodi ments, the tlﬁerapi es (e.g., a conpound provided
[00448%i nIn centdirt drebatimentd, thg MMP iahibitathiravidedhergin ase s
t han 5 m nutes art, less than 30 .m nutes apar .
adfpdiriesigdp EomBinady it ok gt ot a5 ond Jeonth v Bt adiver
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apart, at about 3 hours to about 4 hours apart, at
arekymyyn in the arts In certain embodiments, dosages lower than those which have

been or are currently being used to prevent or treat liver disease, such as hepatitis B or
C, are used in the combination therapies provided herein. The recommended dosages
of second agents can obtained from the knowledge of those of skill. For those second
agents that are approved for clinical use, recommended dosages are described in, for

example, Schiff’s Diseases of the Liver 10th edition (2006), Lippincott, Williams and
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to about 5 hours apart, at about 5 hours to about 6

hours apart, at about 6 hours to about 7 hours apart,
wa@eooahouse 7 hours to about 8 hours apart, at aPOUUSB08/002591

hours to about 9 hours apart, at about 9 hours to

about 10 hours apart, at about 1 hougs t o about 11
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deséppmamtequesmtanca ng onpof hpnagents tp eveid o (ljedqu thms}de effects of
abl e rout I n_ot her compound
Onﬁ P tEhec?@Smﬁ’e@élf% t dmPIoyE the e&?@?‘%’ goEfg}é?sg?atetHl%E oncurre nt ly

r adm ni ation of the seca ctive
(0faT 5ol eshebetnBidiPenE o e T EOCL AR 3R riskagent
aréﬂﬁfnﬁh&tééwtot J‘Eat&ﬁf? Tk xadpld, \éqnﬁﬁﬁlat s8é1LasAFtirRArS 185 S6uence
In a cycle of" I ess than about 3 weeks, about once
ané\mmyn atime ineevad suchitbattthe n@tepewirgrom(dedi hersinganzggbipgether

with the other %Een‘{"?o provqc]eeanclxgrlegseﬁ%re]neﬁt than if they were administered

otherwise. For example, the second active agent can be administered at the same time
or sequentially in any order at different points in time; however, if not administered at

the same time, they should be administered sufficiently close in time so as to provide
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conprise the adm nistration of a conmpound provided
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[00155] The second agent can act additively or synergistically with the compound

provided herein. In one embodiment, the compound provided herein is administered

concurrently with one or more second agents in the same pharmaceutical composition.

In another embodiment, a compound provided herein is administered concurrently
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HPLC assay with an NS3/4A fusion protein and NS5A/ 5B
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2006/0252Chbirtolmtaiduneolmposi ti ons and net hods for
treatment of hepatitis C, U S Pat. No. 5,633, 358;
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Ferrari R’ et al. Journal of° Virology, 1999, 73,
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l\éﬁ et al., Virology, 1998, 249, 108-118); [001681
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Piperidine derivatives, pharmaceutical compositions thereof and their use in the

treatment of hepatitis C, PCT WO 97/36554);

[00167] Nucleotide polymerase inhibitors and gliotoxin (Ferrari R. et al. Journal of
Virology, 1999, 73, 1649-1654), and the natural product cerulenin (Lohmann V. et al.,
Virology, 1998, 249, 108-118);

[00168] Interfering RNA (iRNA) based antivirals, including short interfering RNA

(siRNA) based antivirals, such as Sirna-034 and others described in International
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Hepa@lugyd699: 19, absitact 895) and those disclosed in U.S. Patent No. 6,043,077
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Pat. 48 WO 2008/ 106166 PCT/ US2008/ 002591 No.
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)
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Chojkier et al.), squalene, amantadine, bile acids (U.S. Pat. No. 5,846,964 to Ozeki et
al.), N-(phosphonoacetyl)-L-aspartic acid, (U.S. Pat. No. 5,830,905 to Diana et al.),
benzenedicarboxamides (U.S. Pat. No. 5,633,388 to Diana et al.), polyadenylic acid
derivatives (U.S. Pat. No. 5,496,546 to Wang et al.), 2',3'-dideoxyinosine (U.S. Pat.
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inhibitors by Genelabs Technologies, IRES inhibitors by Immusol, R803 by Rigel
Pharmaceuticals, INFERGEN® (interferon alphacon-1) by InterMune,
OMNIFERON® (natural interferon) by Viragen, ALBUFERON® by Human

Genome Sciences, REBIF® (interferon beta-1a) by Ares-Serono, Omega Interferon
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BLX- 883 (Locteron), onega interferon, multiferon,

medusa interferon, Al buferon or REBIF(r). [00178] In
woee@samiedi nent, one or nore conpounds provi deRPCTEsm®$1002591

can be admnistered in conbination or alternation

with an anti-hepatitis C vjrus pol rase inhibitar

by BiaMedigne, iBstiFroREayIA AREHFIR, (2 hagnd gaierisron gatmia> 16 By
Int pi ci tabine), R7128 / PSI-6130, R1626, HCV-796 or
. [00179] In certain enbodinents, the one or nore

1008 G417 e iR 555 S g8 o B PHOYidfefln i be
adr¥infststed I @nftehfion oraliemation Withrththdtapy ofihapaitise® ourrently
al f a-2b) and Pegasys (Peginterferon alfa-2a); Roferon

avajlably of Reheingeureahtly idsvepped- dn onerembediment, 4ne, Qi dpqrey

cQ [ : ; ) : top) i ith

corpgARs PR i CP Sk A EELGEETh o R draltemation with an
antPRépatis C(viag)ihtatfedn, suchesfistranA% |(fréer fapn alf@QbBaid Pagasys
T RS o T e e, 52! Bl

| i z Thir8i®{JegyRfedahierferdd alfa-
(cogﬂ%l% Zlgeggr%lﬁ gg%?%% Jél?%‘cg?gr%ﬁg]??‘}alglgg%; (ﬂlggger on /?\( r) e
2b) RetPedasysin(pegylated irderderonlatfa~2a3) , |1 nfergen(r)

(consensus interferon;interferon alfacon-1),
[00RFT | Thloas embodipeay,|thé enti-heputitis iGevious iatekferdbis imfrgen, IL-29

Pegasys(r | ated interfero | fa- In.certain
(PEChBat o iahbia RAG 0B AP hen e eatandare Freeticroh biphi,
BLACER QTlAy Yy Sor IR Bl G T LRI, e foron or
REBIB%varin and an anti-hepatitis C virus interferon,

such as Intron A(r) (interferon alfa-2b) and
(00798 S Yia(on} ehbollithed Qe 1R Gidi6 cBEPOHWIBRGFISYi06PBGEn can be
(Pegi nterferon alfa- %a); Rof eron ﬁ{tr%‘?’égec nmbi nant
adrmw ered grb?prablpét_l%gr’a qemaélpaézmlmn k HHS §Sv1rus polymerase
intiBiide" {u%ﬁ Q0 ribsNiBAT GFRdfef RMPD8T (valdPiChdbitie) 01128 / PSI-6130,
(pegy ated iInterferon alfa- 2b) and Pegasys(r)
R16p&HCHEtEG arR1di79er on al fa-2a). [00181] In one
enbodi nent, one or nore conmpounds provided herein can
[00199] adii deitainednstsbdimentsthé oa¢ dmorr compoandsapiovidedihereimpean
anti-hepatitis, C virus, protease ,inhibjtor..such as
be pdmpaistered imseambinaiany withxdhsyari ajdg ?Hm'tl‘jPaBPS e prerferon,
sudd@¥ Infr6R WOq5Rertdtbh Rih Ob) ahdPIBR)s™ (Pe SRR rRAROAETRAN Roferon
one or nore conpounds provi ded® erein can be
AP @ecombinanteidterferanoaifsi-2a)t Infergon élonsanaes interfepgriptesferon

N Y T e ey e
intbriYoR hfFA-26F! ) . [00183] In one enbodinment, one or nore
conpounds provided herein can be admnistered in
| nRf dpg;  AERALROM 14L083038 adviristy@@ M bdrhBinii
O I R A ™
wiflf aar anei-hepatibp®-vidus imterfenonasuch-ak éptzan A {in@r{grenglfa-2b) and

Pegasys® (Peginterferon alfa-2a); Roferon A® (Recombinant interferon alfa-2a),

Infergen® (consensus interferon;interferon alfacon-1), PEG-Intron® (pegylated
interferon alfa-2b) and Pegasys® (pegylated interferon alfa-2a). In certain
embodiments, RO-113-0830 is administered in combination with ribavarin. In certain
embodiments, RO-113-0830 is administered in combination with ribavarin and an

anti-hepatitis C virus interferon, such as Intron A® (interferon alfa-2b) and Pegasys®
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pol ycl onal antibody, such as cicavir. [00184] In one
enbodi nent, one or nore conpounds provided herein can

wheoosaditséi st ered in conbi nati on or alternati oPCTHSIV0&ON2591
anti - hepatltls C virus i munonodul ator, such as

Zadaxi n(r mal f as NOV- 205, or I i\de.
(Pegm@ﬂ&qrﬁ 3l )ﬁa é fﬁsela AE'Q(?‘%PCOIBH'@%&m??ﬁ‘?e%%"gﬁﬁpagé)nﬁge‘gen®
B ARG AR PEOURESP egpRiineriean e
2b)mﬁ%g&byﬁ%(pegﬂéteﬂ2iﬁterfe‘@mﬂmla) MX- 3253 (Cegl osivir),

Suvus (BI'VN-401 or wvirostat), PF-03491390 (fornerly

[ooh 655 Bhe efaba@iatddt, ddEo2 aldEe cHMPOURS PoovidédMEzeid,can be
0137171, NItoQ ANA975, AVI -4065, Bavi UX|nab

adn(xrnmterat ingombipation of altemnatian M@rﬂl’o@}l"aﬁpa 7/1rus HEALEIE
Lt nas b M@aimevof

inhyito? S G IIMIE ST SEA SR, XS igpetaple

Proddisé WhiBitoragent . Drug resi st ance m)st typi cal I y
occurs by nutation of a gene that encodes for an

[003BZ) 8 28 dmibBdiniit,\Unedr nidré ompotuals prémdedmabm can be
typically in the case of HBV, DNA poly

adrRmgstered 1n cqmblhéi@meqhten@@ﬁ@ N\gth— a3 :«g@l-}@quptlf ?Fe"”é’fsf"a‘é%{}? such
C
as g{}éﬁ‘gﬂ?gg P?%?IL gt Sred by a m nlgstégrlpﬁlgq?%g%ggﬁngggggl (E1).

|nat| nor [ternation  wth
o3 SrrATEat oo oTho RS Here e be
adrﬁirﬁ&@x’e@ ‘iﬁ cdﬁ%lﬁﬁﬂl(ﬁﬂor difepBtioh atiticat@rthdpatitin € virusmmeonuickonal
Alternatively, the f[())har macoki neti cs

antihocddl sichiab B 6Srr XFL-6BAR (fopaeryrblepX-GF, of Ad aptihgratitis yirus
é? r]ed g sucg‘b o Iatl on or 51 WD 2008/106166
II% é?’bdﬂ % ternatl on therapy I n general,
t t [ ]
RFE: Bangiritiginn c's%coay (8 R BEagol R REln can be

adididtled S SRR 615 SeflteihtioRavivh ﬁrU&ntl-hé&@iilSG Vl-lﬁhie
anti-hepatitis B viral activity of the conp

impruovinddalatesrsaich as Zadaxine(thymalfastn, N Vad0s ar 98@&?1}%63 ‘t wo

or nore of these conpounds in conbination or
[00185kr Nt dnerembaidireentatnievar porefcompexndsitrevided dersin ¢asrhe

i ded h d
dGaHBAR ShBinadpt e Flsrnisnar ihREng g st se.
anﬁH{alleéeHﬁUlQQ BGXLM@Q MYE3153 @é@tbsa&r)e&i\&fsl(BWN -401 or
Ci s- 2- hydr oxynet hy 5-f1 uor ocyt osi n- 1-

VImxtat)hPBD&ﬁ%139Br(Eﬁmedbll Nso1$0) ol 3 (eamyUTnZ%/ll% Dﬁﬁlﬁ 825,
El\%?‘foée ACORILER 1 MRSEAAGTS, AvEa8es, Rviakid tRlrvadifip

Alﬁh&g nﬁﬁbﬁtm&wmw (cytosin-1-yl)-1,3- oxathiol ane
(3TC); 0 -D-1, 3-di oxol ane purine nucl eosi des as

(] ri Reds b&&e&agﬂ?ﬁd that\REg-résistdt vafignta 0 HB Vo Eah éhiéige
(3-D-di oxol ane nucl eosi des such as [ 3-D-di oxol anyl. -

afiguprolanged DE@ment wtbaa.a@mr@lmgpntz RrugiresitaRas RO, &ypically
D
oc mﬁ@b@?@‘?ﬁ %} “g tlgi)éiihl g&%ls -f% ar ogsl (g:%f% | Pé]‘gg’a)hfe cycle,

and T&%@@ﬁ)id&ﬂ? li% theQasSof HBWQ DNAnpdlyfm&mbe Recently, 1t has been

beta.-2' -deoxyri bonucl eosi d -t riphos
degmngt@a;pd that the ¢ ficacy of a drug aga?nst HBV %r&ectlo% can %e ‘prolonged,

augmented, or restored by administering the compound in combination or alternation
with a second, and perhaps third, antiviral compound that induces a different mutation
from that caused by the principle drug. Alternatively, the pharmacokinetics,

biodistribution, or other parameter of the drug can be altered by such combination or
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interferon, penciclovir and fanticlovir, L-FMAU,
fanticlovir, penciclovir, BM5- 200475, bis porn PMEA
W@ awefiosase , di pi voxil); |obucavir, ganciclovi rPCT/US2008/002591
ribavarin, 1INTM 191, VX-950 (telaprevir), or any
ot her conpound that exhjbits an ECL0 of |ess n 15
altgnatihiberapy; in generalgeqmabination;therapiis typt V@@f‘sfera? over
alt AR SFP R Hiply tRbAuse RARARIR BiipI? ArhiAtansBiRbseR o Fhe virus.

exanp ant1 - HBV agents are provided in

ic
rofi2), o5he AlipnopiRuie SR Aciy GiiBe BB, p‘%ﬁ%ﬂggireﬁnh can
be @fiRdrited b atimiétistering tveo oﬂmmﬂﬂiﬁesarcompdﬁﬁhmﬁrcemmanon or
adm nistered.in conblnatlon or alternation wi.th, an

aliermaiiofe AeMBRAYAY. foF cxpmmRle, oner mare Gemeaindy preyided kerein can

be Eﬁxgﬁ&kt@ d% Bﬂa!anfn? Bt %l&qhétﬁﬂl wftﬁ‘&'l Qﬂhe B}tpﬂéﬁagl'ts B
eri a suc as a protern pept i |gonu eot

viras agemnrsacky hoentedinir, ¢1MLhﬂrG}glnmnhylrﬁ9(5 ﬂummtﬂdsmol -yD)-1,3-

interfere erle sense RN
oxgihjQlgfy BTC g‘?ff“i’lé{ tantialyda the-fo é%é)septaﬁal fsamsr G C" see
WO TR e i’i@ﬁ%‘éﬂuiezﬁf °ﬁ%%°f"fﬁﬁpr SO PR o 1) 1P
oxataidlmeta T!Sbr,rﬁ mel-dmgolana pptiesnadfleaides s descabed at UES Pat.
inclu ks adm ni stration of an effectiv

Nqsnr%dﬂﬁ 063 a@#@%@h@ Hmdeﬁwm;nui psiglesesush gs B-D- dioxolanyl-

f t
o DRGNP P HoRha 5 bl P PAr AL Al BB brglao-o-
il AT BRSO e
of 3+-flugroanedified heta.3i-deaxyribonucd¢oside Seﬁmelmspb@e% garbeviss
X N T T e e

2004’7&) bi¥aiond RMBEA (a’(deﬁmit ldipivoxib; loblituir, gﬂtdlclbvla,l ribavarin,
onpounds, antifungal agents or ot her t ggceutlcw
p

INZ{%A% VR0 (Selaprating. o 4 ether eompgind fsRrELCso of less
thdn ™ Shlcr QiStar (P9 %qycgilg dr?héfpgt%ﬁﬁ{%g% Bﬁﬂ{acél.lﬁﬁ:ally acceptable

oregoil ng detal escri Conpany
salesx Sgykmb oﬁleeexmm;ﬂésyoﬁ dritluHBNaagen'es arapobvated in&l. SI A\p}bia:atlon

f the %

ken S upon the sc
pubfiserion No,20PsdooRd iyl Seamissied L sstPrsnes ot Hidety-
di scl osed errbodl ments will be apparent to.thos

[0Q488] | ebn anether smbpdimanthcanmpayges Provided hserin iScaéimlamered in
cofnl'gﬁlaﬂgh B8 aifdrhAUH wlth Th tirﬂHuﬁQ nldaaffor" (gloﬂﬁér ?ﬂaﬁlgasc%{?ﬁcally

m cal structures, ubstituents, derivativ
activit modifidt af eisal rsplrdahem,aﬁcludmg mhldbgmabmatndamuchas hpdstein,

ed herein, de wi t hout, arti
peptidsnp ariRofe, g dameoabut SOIng biko! St Tupereon
lnteﬂalm&a;rlaﬁ%ﬁnge‘ﬁé@a 1eBﬁa@sl 18 g@ﬁ& WwhicReRPe GideBlate
reference. 7. .1 Preparation of° RO-113-0830
hepﬂﬂ&@]ephpzmcm oxa spl r o[ 3. 5] nonane- 1-one (10.8 g),
whi ch can be prepared as
[00189] Any method of alternation can be used that provides treatment to the

patient. Non-limiting examples of alternation patterns include 1-6 weeks of
administration of an effective amount of one agent followed by 1-6 weeks of
administration of an effective amount of a second agent. The alternation schedule can

include periods of no treatment. Combination therapy generally includes the
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described in U S. patent no. 5,932,595, is dissolved

in N, Ndinethylformam de (95 nlL) and slowy added to
wa@2@siiutis®n cont ai ni ng the sodi um salt of 4-(4PCT/US2008/002591

chlorophenoxy)thlophenol (generated by the addition of

sodi um hydr.i de powder .14 g, 89 2
sirglfanepusAdgtinistrption:pf ‘B‘r gﬁ%i«%ﬂ%@ﬁ%&ﬁa 2"{(1@ %‘ﬁfeg“‘”e
ag@rﬁ 8 mol) in N, Ndinethylformam de (19 nL) at O

and stlrrlng for 30 minutes) over a 10-15 mnute

and t :
W‘?‘?@h tme O %911;@ P%ovu?} cﬁ;e?%in h%b %@ glirtn}rﬁstg}gﬁ;iﬁ @5%1biﬂﬁﬁen
with diitibesics,t @hér-aativRalddontpbubds, ahﬁﬁmgdexiema ofl othee pharntagewsical
cooled to roomtenperature over 20 mnutes. The
agents adminjstered forehatrptmentat $epPRAFYHHEHONS s 1 enoved in
vacuo, the pH adjusted to 9.2, the resultant slurry
[0QK91}:t el imoﬁrm@/a thatthie\foregoingrdetailzd deseription aniyccgﬁa)anYlng

e BPIF BIREPgF SUEF s> EREE ol e R kb sgope
of thd b 20k maeicOnRidhY Ghagios and moat:ﬁcanomd ctiselobat] | nt o
en

met hy e chloride éf 350 m). The _conhi ned organic
enbgylsnentayil be amrm thesg H@HFQIFH the pita Such ehangehtndit ed

mécﬁﬁ(YaQ%HQ 1ncl;.|; oqu flﬁﬁi'{;ﬂ&? tHose feﬁ{i{n:éstg lelé %}{eﬁ’chl stk tures,

P’mum a ene ¢ exanes to
subdtit@ents, derieatives, 1ntermed1ates syntheses formulatlons and/or methods of use

proy;deq:l&qrggzépg;r ggtgq%g)%é'g)ug\g i o %% pn?l% aruiaci1 %%{)g Lrédt.
Uggz{f%?g %8%%\9?%%%%%5] réfeferdlddd hedeth ﬁ’é‘?}he@ﬁdrﬁﬁd% reference.

I'n vivo efficacy of RO-1 13-0830

masl§§§§§$$ using male C57B1/6 mce (Sinonsen Labs)
7. in two we Egstabllshed nodel s of |iver damage. The

m cel.ner ePrephrativadof ROALII-083 e for at Ieast t hree

ol S5 BT dopatgy 8 A r-EE Pl o

deSEHBER )in WES. Satehk 861 5937, 595, RUikdotvdiBAN Nodﬁ%ﬁﬂ)rﬂiﬂﬁif@ (95

was adm ni stered PO by gavage 30 m nutes before
mL)and slowlgiaddpd ter @scrlutl@n congaining tbe sqgiivre sakteEfidt i zed

h@népﬂregg%gh%l%eglsp(ge %brg%rc}ab)) Ee.g 1941 8?90 h&&#&é‘%&dg (2.14

g, 39 '2%3@1)“‘)3 sf){uiﬁﬁh?f gnd- oﬂlcﬁfbplifdmoxfﬁhloﬂﬂe&o?ﬁﬂl? g, 66.8 mmol) in
ose- dependen ecrease Ct) Vi

NN fpemami9ai Skt s b T paor Qminiies) i s ok
iy T ped AP A1, DR sy
heagd kg0 AQostifide-far § finates,46rt{bytang) (2meEpisiadfded; tand theFl;mxture
copledP ECORNMIRSHBTSY 00 THBRES e SOR AT ShEH N D

dlgﬂf ofthalRiEhYFehovel:in Waloauer;ﬁged aékednew 2 5tHE ¥ésvdthnt slurry

3 studies was 27 + 3% and. 55 + 7.6% p=0. 03)

diluted with 30fadigthgd etherolmxanes (mze anlgraad Fﬁcbemls The fidter cake is
waslileg t‘ijl aﬁ]dﬁ onal po 1((:5‘rc1:st ofV e%é{- "(3 times 70 mL), acidified to pH 3.5 with 2N

aqueous hydrochloric acid, and extracted into methylene chloride (4 x 350 mL). The
combined organic layers are dried over magnesium sulfate, concentrated in vacuo.
The solid residue is recrystallized from the minimum amount of methylene chloride-
hexanes to afford pure 4-[4-(4-chlorophenoxy)phenylthiomethyl]tetrahydropyran-4-

carboxylic acid.
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[00196] In a Fas driven nodel of |iver damage, an
activating antibody to Fas (Jo-2) was adm ni stered

wo o8Bhetehours | ater, animals were anest heti zePCTH$1908/002591
Nenbut al (50 ng/kg IP) and bl ood was taken by
cardi ac puncture, ALT activity was determ ned
usi ¢ a Kvw'wwaﬁ!"srlgn&fﬁ%luléws-"ﬁeo 113- 0830 (10 ny/ kg;

[00'??)] SInQWJéfﬁ@JHy'dfl((gqllﬁfhlf%s'aﬁ‘éé%‘eﬁqxsﬁlg%ﬁ&'C‘SF)B'IVB mice
ma ALT activit an aver age of Yol n
(Slmonsblelsab(s)mﬁ“@ﬁvelheﬁaldtshsd uthgpls of (ige0ddmagee The suike wers
allt he e st udl e deqongh_%at that, in certain

s Pt 9P yISS protective in the

resence of two i nportant pro-inflammuatory cytokines

[031ﬂ4b| viadhe ENFre sodgl efdives injurpe rGalagtosnine(Pelny 488 e

mafldahd TR PO Rl o € bR RPERF oMot 0 ek

waadldifitredPO/by gmgano niiRGHE befote InkWIE! SBHBASEIaftR Chniiials
used routinely to assess the extent of ongoing 1iver

wemgteem witli Nambutal 670 mg/kgdP),and dloadwasdaken luhcardlac

ot P Pk h SRR Beledhif] Y KR Slark A B Ro-
11?@3&&2&%&%& ¥ dedredseldplashid ADT aefivitiov th@FFNPC@tnh&iél The

in replicon assay [00198] A Huh7 human hepatoma cel |
avarageeEDiotfeorn #-seudiesl wag Q.2+ 0. @ﬁe@l,g/l@ etschmann, T. et

al., J. Virol. 76, 2002, 4008-4021, that contains a
[00‘195] - | B gétbrniriad/ a bepdfitomnsunwivdl, TNEF@ enodel, ID-Galactosamine (D-

cul ture-adaptive nutations was used. in th| s study to

Gl §B serkes) @nd H&NFapri (0 0 40 /kygowere imiestesiol Py and migepvere
allg eed {oes?lrws@for% EII gﬁ%t ﬁgﬁé F)]b&lgl%g‘%/ Iecﬂ%lje %uth-zmﬁedrthh

was con et schmann

1253tngﬂtg of [Nemnbwtal ][POOHt&%ve?age 2dfhbacéisvivhl 6B shixdieSRas 27 +
six hal f-1og concentrations, each in quadr ‘s)l i cate

7.3 ragd 3&atvi7 656 (2 70-9hdn HWTNRWD@JH icefroldnice gnd RO-113-0830-

treaﬁgé‘ l’l' tIr S| e&ﬁ’%@y Humen interferon al pha-2b was
neach run as a positive control conpound.

N

wad Bdiniiiitere@TVC Fix hOWSRES ahinHlPiverel dhksthetizd with Nembatal (50
activity and the next da drugs were added to the

megzksPoparidhleodvwps takerchy pgrdvvérmmsm cRlagma Ab Trgctividy dyas
deterxﬁ‘ﬂea H?in ?illJJ Strdt rsggri;‘i%I 'Al{inc?ﬁJ bRéoﬂf ! éﬁ%@t(a? E@ﬁ(@%&r ug

I'con eve s an oxl'c ~concentr
mghffﬁ*hntﬂyﬂﬁbdloeej Egslindweedizdvationsn plasing All Atladviyith bytanaektage of
ri bosorral RNA (rRNA) | evel s, were assessed by TagMan
50 fgrinpeptudies 60 i cashe®dy ) at i on i nhibition virus
lication by 50%, I1C50 (concentration decreasing

[mugf;] vaesmltswfﬁbeseemesmoemwe that) incertgia emh@ésments RO-

0 A A AR

invo0éd ih mlhelbdx‘sea@dss (IE(&ﬁet)xorabf hverdas@apé hrd inflamefatioiivids The
| C50 for %@otom city in this assay was a proxiérmte}
detormigednby redystign af plashg A&El@we'étr?leﬁlwol GoaEe! qnigms Isa

chﬁ@é@ refdvant marker of liver damage and is used routinely to assess the extent of
on going liver damage and inflammation in patients. In addition, RO-113-0830

demonstrated a survival benefit following administration of TNF-a..
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approxi mately 350. These data denonstrate that, in
certain enbodi nents, RO 113- 0830 achi eves potent
w0 nivBhodis©On of hepatitis C virus replicati on apCHUS®E8/002591
that do not inpact the viability of cells. 7.4 In
vitro studies.in Bi lﬁ:S’ Dui,t L‘ié‘?ati ori, Model [00201] The
bi | &-3ducinhibiian ofHEYqeaplication Wreplicpn assaye, i zed nodel
Y ' *iﬁ?;ﬁﬁlh' la@E]1 Yine @héBLECaM llirth) ! 36PEPiBIsEIRN&NN,
[00?2818 végﬁgﬂo aggte%rggiagsé}rect@%q to bil e&;j)uct ) .
T. etiajat/i Binol BRI2002 040084404y that @imdzing p &l leagthHCY replieon with

mc re used as ntrol s. j t 113- 0830
thrfa T AP PG e s Toct i el sp EmBpstihu e bhiey
of RO- 1 30089 18finHibit M feplib@idy oIV RNM eéplizol @y cells. The assay
Hepat ocyte apoptosis was quantified by the TUNEL

wag seadnctedds idasanibed by Picsscharass, T ot dhetiVat ed caspases
3/7. Liver injury was assessed by histopat hol ogy, and
[00499t | TheceffecmofdOHil BH8B3Aatsixthalf-1pe pendentrationsy eashdn was

ERSTARSV Y et 5 360 BB AR Ghluifion assay.
HuRfal/iMSAERR A0Z 0 waP RicHided &5 Eachltah Bs & §asitiv®BortFTBdmpaSEnd.

used to nmeasure nRNA transcripts for collagen 1 alpha

Subdonflaent caltpres of thedt h line wiereplatsdiont it 860wl mlafes tiat were

aedagE s e i thestl e R S0 ORD R allifh By and phe
nes day ldelgd wiae hedsroithe Sptopidte Jells. Qeolld Wereerbeesidondtirdater

(p <0.01) as conpared to aninmals treated with fhe

wheg thecgedls Werg siilbsubgsantlugnimi HaYiENAgepliGopde els and thaigxic
col RS A TR b SR M, e Lo

RNA{RNA pleasls coerp assessedtby TagMar RT{RGERt e BOk (ebmeEntration
atic transcript | pha- snpot h

He f | in. .
inh{ghRe P rPUERI e Al ICudEoisstirhen diterasBercan iy by
50%32%1 st (RhR8Ye RideRNEFECY)) Yalus Wre SdoulRBE. M ce as

ared to sham operated controls. The nRNA for these

[oqlzgﬁrscﬁbﬂtl%-qgg%ggfﬂﬁﬁex% nRRHed A Prebli a@&?&}ﬂévirfxg 50%

cle-tréa ma Ir1TuUs re stalnlngo
inHisipiah (EC&Y bl agerenteaionl of @ OnkH UEedIC(3, favlcgitotoxiBDL inthis assay

mce treated wth RO 113-0830. Finally, qverall
wag appreximaiely 29 1ms thps ackicigng a S%lﬁ%wla(fm%%ul Eaéﬂﬂ%?f
bk I . N i )
o AL e B Gt el R
088@ndlatves potendintibition of hepatitis €] wirug replitatiepat dases thet dsnat
are reduc,id upon treatnment with the MVP inhibitor RO

impacs thesygbi F- The embodi nents descri bed above are
intended to be nerely exenplary, . and those skilled in
11

the T t pivitre stdigsiin Bileuctilipatien flpdel 1 o ascertain
(0020119 ?He Bivd g?ct glggt'?oé &HH&IQ?a%ﬂSJh‘afﬁ%f&i%dl ﬁﬁ)depéfrm{je@ fiBrosis.

equi val ent' s ecific conpounds, naterials, an
Brizflyc €4WBIS. witd-tyeumive édai8vwadeks 0§ age wersoubjedied dol bile dbes

lig\é\{htgp éﬂgtﬂgaigglgg%gl{a}qggggc{gﬁ@ngf@gb. 'ee? $verr£a &steg bs ggn‘%rols.
Either RO 113-0830 or CMC (carboxymethylcellulose) were administered by gavage
in a dose of 10 mg/kg body weight once a day. Hepatocyte apoptosis was quantified
by the TUNEL assay and immunofluorescence for activated caspases 3/7. Liver
injury was assessed by histopathology, and quantification of bile infarcts. Hepatic

fibrosis was assessed by Sirius red staining and quantitative morphometry. Real-time
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56 WD 2008/106166 PCT/US2008/ 002591 WHAT | S CLAI MED
IS: 1. Anethod for treating a liver disease sel ected

wo e@sfiedicohol ic fatty |iver disease, non-al cobOl/U82008/002591
fatty liver disease, non-al coholic steatohepatitis,

bt b GRS BB B bR R
lalElaa n%? .5@ zi;]lgﬁ%%hb&h%n&thiﬁl coholic hepatitis

mnistering a matri x netal | oprotei nase

B e
derR6straBACOB A0 A6&taseGn TUMNEL andHa 5-f0d déce2aae th ddsfhsed/NO

Q_—|\IIi‘SHIIIHH H10L "OMH/, .6 .
posiyq hapatosyten/p ﬁﬂ&éf%% cogavar to apmalgtregieg with the tehigleo

s iy Sy e Bl A 1
083 alsd-ddvhomdtraldd@ X7 0% redDClioiDHhe Nuhiber 61 bitedntasttans bmpared
to \%h?c?gggétgé B%LAI%T(SC?7 ep%tig %ralﬁlsc(r)lpg)s for alpha-smooth muscle actin, a
marker for stellate cell activation, and collagen I were increased 6- and 8-fold in 14-
day BDL mice as compared to sham-operated controls. The mRNA for these
transcripts were reduced by >60% in RO 113-0830 vs. vehicle-treated BDL animals.
Sirius red staining of hepatic collagen was also reduced 3-fold in BDL wt mice treated
with RO 113-0830. Finally, overall animal survival following 14 days of BDL was
also significantly enhanced in the group receiving active drug (p<0.05). These data

demonstrate that, in certain embodiments, liver injury and hepatic fibrosis are reduced
upon treatment with the MMP inhibitor RO 113-0830.

[00203] The embodiments described above are intended to be merely exemplary,
and those skilled in the art will recognize, or will be able to ascertain using no more
than routine experimentation, numerous equivalents of specific compounds, materials,
and procedures. All such equivalents are considered to be within the scope of the

claimed subject matter and are encompassed by the appended claims.
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TM -2 Rebimastat, N O Tanomastat N O QNH ONOCo N

| 0 02N Ro 28-2653 O O NH 0 0 HNNH rccO
WHHNS\CWMEHSh\ O QF OHSH Np F M M

2 3 Bl e R St

dlsSadH, Ethh alcoholic fatty liver disease, non-alcoholic steatohepatitis, liver fibrosis,
cirrhosis, primary biliary cirrhosis, hepatic ischemia reperfusion injury, viral hepatitis
B, viral hepatitis C and alcoholic hepatitis comprising administering a matrix
metalloproteinase inhibitor, wherein the matrix metalloproteinase inhibitor is selected

from:
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S-3304 59 WO 2008/ 106166 PCT/ US2008/ 002591 or a

phar maceutical ly acceptabl e derivative thereof. 5. The
woredokoebieod claim 1, wherein the matrix PCT/US2008/002591

net al | oproteinase inhibitor is: 01 L o Cl14 .H NCH

OHH S Apratastat or a phagmaceutically acceptable

derivative tHer¥of. g4 The hod of any of ms
1-5, Yth& | fver disea a @@ute er
di seas® vpeNHaf  any of -5 17 AN rein
the liver disepdellisfia chronic 1iver dH%,’ﬂm 8. The
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met al | opr otvdtas@se i nhibitor is adm ni st®eed to g

i n when
1B} TR BBl @RUEfgr K proyise that i
the MMP! ighibRodis ONORS18] theh fie livt diseasers atheothan hepatizsiechemia

inhibitor is admnistered to a patient who is being
reperfusd@ned® Wiyt h ot her nedication for the liver disease.

10., The ﬁﬁé Hl%ﬁlo fof %laﬁrgm, gvhei’gﬁ‘?gﬁ' rﬁath;l‘?néiﬁidp%‘ttenﬁ%smhlbltor

fal%ed t her ap or t Iver disease. 11. "The net hod
is selbctad Yroaf: cl al ms 1-10, wherein the liver disease is
selected from I coholic fatty liver disease,

non-al cohol |<5: ty liv §ease non-al coholic

st emﬁpj@} Nlower f , Ci rrho%l s and primry
bilia hosi 8. he ligbrof (AYY @ clai

1-10, V\herelnthellvero,dls HS vival galtdsB
13. The retwed of any of cl a| 1-10, vvherel no

liver disease is viral hepatitis C 14. Tiemapsdt hod of
claim 13, wherein the matri x netall oproteinase

@4’? [:,lscadmnlsteredtoapatlent who has fail ed
er

mmgh 60 WO /106166 u w

PCT/ US20g8/ 002591 S

o) A \S/oo \ NH “‘
) OH O ono

ONO0-4817 $-3304 Metastat

and a pharmaceutically acceptable derivative thereof.

3. The method of claim 1, wherein the matrix metalloproteinase inhibitor

is:

O, 5 H
o
(6]

or a pharmaceutically acceptable derivative thereof.

4. The method of claim 1, wherein the matrix metalloproteinase inhibitor

\ 00 <‘ ;
R \ /) <
\Q\C/)(S‘N s N\ NH
H”—OH
o)

$-3304

is:
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15. The nmethod of any of clains 1-10, wherein disease

is alcoholic hepatitis. 16. The nethod of any of
w@bk@smes1de 10, wherein the |iver disease i s nonPCT/US2008/002591

al coholic fatty liver disease. 17. The nethod of any

of clains, 1-10, n.the |Liver disease is non-
or %P%W@F‘F‘Elcélt%é‘icﬁﬁ@g[ﬁ"eﬂv%tw %herephe net hod of any of
clains 1-10, wherein the disease is |iver fibrosis,
19. 5The he msihaskoflaimn] , phergip dheanatrix petalloprateipas inhibitor
caused by hepatitis, chem cal exposure, bile duct
obstruction, autoi nmune di sease, obstruction of
outflow of blood fron1the liver, heart and bl ood

is:

vessel disturbance, ’- tryp5|n deficiency, high
bl ood gal actose | ev I Lhmood tyrosine |evel,
gl ycogen st orage d| ase oﬁ ab‘.Et es, malnutrition,
W son Di sease or chr SDHZO The nmet hod of
any of clains 1- 10 ereln %Hdlsease is cirrhosis.
21. The nethod of cl a|m20 erein cirrhosis is
caused by al cohol abuse The nmet hod of cl aim 20,
wherein cirrhosis i f use (iapat itis, chem cal

or a Rhaymaceuticglly aceeptab VPH&?Y FF -aut oi nmune di sease,

obstruction of outflow of blood fromthe liver, heart
and 6bl oodhe eeetkod of any afiskaims 1-1Wherain the liyisr disease is an acute

1 VLI ci ency, high blood gal actose |evel, high bl ood
VY1 EEPte 1evel, gl ycogen storage di sease, di abet es,

utri Disease or hempc
The met h eé?etlé?é ycqf}? %d”ql%‘épb e ﬁese%esl éggleuomc
hvb,sdlggagémry biliary cirrhosis. 24. The method of any
laims 1-10, wherein the disease is hepatic

' S Clgem a Tl?ﬁ@fh%ﬁ'o@?nﬂl Bf Hadns RF; whereRi thothau@t | oweri ng

an el evat evel a lrver enzyne conprising )
megallvipritsinesd inhibitonitadministerel toapatiert wiagshasi bean pre-treated with
net al | oproteinase inhibitor is

wherein.th t
otheg me tcéﬂo?f%gﬁ E‘.[er\?k?efffoS/ 106166 PCT/ US2008/ 002591 0

P HoOH OieRnethdd of dnyof¥ctaifhs H-1] Wherdin the mlatd métalbprokteinase
Ove H Batinmastat Marinmastat Solimastat O OH N Br H
inhilgikorNe admjnigtered i a patient who is being treated with other medication for

the liver disease.

10.  The method of claim 8, wherein the patient has failed therapy for the

liver disease.

11.  The method of any of claims 1-10, wherein the liver disease is selected
from alcoholic fatty liver disease, non-alcoholic fatty liver disease, non-alcoholic

steatohepatitis, liver fibrosis, cirthosis and primary biliary cirrhosis.

12. The method of any of claims 1-10, wherein the liver disease is viral

hepatitis B.

13.  The method of any of claims 1-10, wherein the liver disease is viral

hepatitis C.

14.  The method of claim 13, wherein the matrix metalloproteinase

inhibitor is administered to a patient who has failed therapy for hepatitis C.
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28- P653 The thethod qf ahidof clairhs 110, whedeiaNhplliver disc@se B -
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17.  The method of any of claims 1-10, wherein the liver disease is non-

alcoholic steatohepatitis.

18.  The method of any of claims 1-10, wherein the disease is liver fibrosis.

19.  The method of claim 18, wherein liver fibrosis is caused by hepatitis,
chemical exposure, bile duct obstruction, autoimmune disease, obstruction of outflow
of blood from the liver, heart and blood vessel disturbance, al-antitrypsin deficiency,
high blood galactose level, high blood tyrosine level, glycogen storage disease,
diabetes, malnutrition, Wilson Disease or hemochromatosis

20.  The method of any of claims 1-10, wherein the disease is cirrhosis.

21.  The method of claim 20, wherein cirrhosis is caused by alcohol abuse.

22.  The method of claim 20, wherein cirrhosis is caused by hepatitis,
chemical exposure, bile duct obstruction, autoimmune disease, obstruction of outflow
of blood from the liver, heart and blood vessel disturbance, a.1-antitrypsin deficiency,
high blood galactose level, high blood tyrosine level, glycogen storage disease,
diabetes, malnutrition, Wilson Disease or hemochromatosis.

23.  The method of any of claims 1-10, wherein the disease is primary
biliary cirrhosis.

24.  The method of any of claims 1-10, wherein the disease is hepatic

ischemia reperfusion injury.

25. A method for lowering an elevated level of a liver enzyme comprising
administering a matrix metalloproteinase inhibitor, wherein the matrix

metalloproteinase inhibitor is selected from:

61



O\ O 1 HO O\ NN OH NN OHO&H OH HO HO 62
WD 2008/ 106166 PCT/ US2008/ 002591 H H OH/_ NHZ OS N\

WORD082@H H-OH OH O O Metastat S-3304 XL784 apdI/ES2008/002591

pharmaceutically acceptabl e derivative thereof. 26.
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X1L784 and a pharmaceutically acceptable derivative thereof.
26.  The method of claim 25, wherein the liver enzyme is alanine

aminotransferase or aspartate aminotransferase.

27. The method of claim 25 or 26, wherein the elevated level of liver

enzyme is lowered by about 100% to about 1%.

28. The method of claim 25 or 26, wherein the elevated level of liver
enzyme is lowered by at least 99%, at least 90%, at least 80%, at least 70%, at least
60%, at least 50%, at least 40%, at least 30%, at least 20%, at least 10%, at least 5%,

at least 2% or at least 1%.

29.  The method of any of claims 25-28, wherein the matrix

metalloproteinase inhibitor is

(@)
O H
o (@)

or a pharmaceutically acceptable derivative thereof.
30. A method for inhibiting a signalling cascade of TNF-a comprising
administering a matrix metalloproteinase inhibitor, wherein the matrix

metalloproteinase inhibitor is selected from:
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XL784 and a pharmaceutically acceptable derivative thereof.

b

31.  The method of claim 30, wherein the matrix metalloproteinase

inhibitor is

@)
0.9 y
ROUO e S
(@) © ,

or a pharmaceutically acceptable derivative thereof.
32. A method for reducing a liver damage associated with a liver disease
comprising administering a matrix metalloproteinase inhibitor, wherein the matrix

metalloproteinase inhibitor is selected from:
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XL784 and a pharmaceutically acceptable derivative thereof.
33. A method for inhibiting a signalling cascade of a—Fas comprising
administering a matrix metalloproteinase inhibitor, wherein the matrix

metalloproteinase inhibitor is selected from:
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34. A method of suppressing excessive apoptosis in a liver cell comprising

administering a matrix metalloproteinase inhibitor selected from:
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Metastat , $-3304
XL784 and a pharmaceutically acceptable derivative thereof.

35. A method for inhibiting hepatitis C virus replication in a cell infected
with hepatitis C virus comprising administering a matrix metalloproteinase inhibitor

selected from:
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Metastat S-3304
XL784 and a pharmaceutically acceptable derivative thereof.

36. A method for inhibiting hepatitis C virus replication in a patient
infected with hepatitis C virus comprising administering to the patient a matrix

metalloproteinase inhibitor selected from:
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Metastat , $-3304
XL784 and a pharmaceutically acceptable derivative thereof.

37.  The method of claims 35 or 36, wherein the matrix metalloproteinase
inhibitor is

O
Og §
O 0 .

38.  The method of claim 13, further comprising administering

therapeutically effective amount of a second agent.

39.  The method of claim 38, wherein the second agent is selected from

anti-hepatitis C virus interferon, ribavirin or a combination thereof.
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